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Implications of Water Management Policies on
Water Poverty in Palestine™

By
Rawand Bassam Othman Bushnaq
Supervisor
Prof. Marwan Haddad

Abstract

This research aimed at understanding and describing the impacts of
alternative governmental policies on water supply and demand, poverty and
income, water quality and water-related eco systems, and food production
and food security, on public, and estimating and analyzing water poverty

index using various published methods.

To accomplish these objectives a field questionnaire and interviews

have been developed.

The population of the questionnaire was the residents of the West Bank.
Interviews were held with persons from West Bank Water Department,

Palestinian Water Authority, and Municipalities.

The water poverty index was calculated using different approaches,
Conventional Composite Index, Holistic, Matrix and WPI Pentagram,

Simple Time Analysis, Falkenmark Water Stress.

It was found based on results of field survey that the best approach in
estimating water poverty index was the Holistic approach, the estimated
water poverty index was WPI= 39.5 percent which indicates that the region

faces a serious water problem.

To analyze the results of the questionnaire, different statistical

techniques have been used. These include means, standard deviations, and
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percentages, one way analysis of variance and Scheffe Post Hoc test, and

independent T test.
The main findings of the research were:

1. Significant differences between mails and females in the

consumptions of water domain in favor to males.

2. Significant differences due to differences in the place of living for
consumption of water, health situation, and sanitation services
domains in favor to peoples living in cities. This may be due to the
fact that still there are some villages not connected to network, also
due to the economic situation for peoples living in villages and

refugee camps.

3. Significant differences due to differences in the number of families in
the house hold for the consumption of water and sanitation services
domains. No differences are shown for the other domains. It is found
that houses of one family consume less water than houses of two and
three families. For sanitation services it is found that houses of one

family have better services than houses of two and three families.

4. Significant differences due to differences in family members number
for: supply of water, consumption of water, health situation, and water

quality domains with favor to families of fewer members.

5. Significant differences due to differences in monthly income for:
supply of water, sanitation services, and water quality domains with

favor to higher monthly income.
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6. No significant differences due to water percentage from monthly
income for all domains. It was found that 15.4% of people's sample
pay from 21-40% of their monthly income for water services which is

a considerable percentage.

7. According to the sample surveyed, it was found that the standard of

living was distributed according to the following categories as:

8. 46.3% of the sample surveyed was of better-off category,
9. 50.4% of the sample surveyed was of middle category,
10.3.2% of the sample surveyed is of worse — off category.

11.Significant differences between existence of water tank and not for all

the domains with favor to house with water tank.

12.Still there are some regions not connected to safe water and
sanitation. As a consequence, water — and sanitation — related
diseases are spread there. About 20% of the sample members were

affected by water related diseases.

13.From the results of the interviews, it was found that the existing tariffs
do not encourage water conservation, and are generally inadequate to

recover operation and maintenance costs.

14.From the results of the interviews, it was found that the future tariff
structure (developed by PWA) did not take into consideration those

class of peoples whom can not pay for water.

15.Imports of virtual water on one hand could reduce agricultural water

and as a consequence could help in alleviating water scarcity (by
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saving water for other purposes). But on the other hand could have

negative impacts on Palestinians economical situation.

16.Low water prices and subsides for capital investment and operation
and maintenance threaten the financial viability of irrigation and

water supply.

17.There is no role for private sector in management or expansion of

water sector services

18.The existing water allocation mechanisms are characterized as
inefficient and not clear as they are a continuation of the system

practiced before peace negotiation.

19.Clarifying and strengthening water rights can play an important role
in improving water allocation equity and efficiency, while a lack of
effective water rights systems creates major problems and inequities

for managing increasingly scarce water.

20.Making the water rights tradable may have disadvantages more than

benefits under the current situations.

21.Access to safe water is crucial for poor residents. Often women, the
poor, and disadvantaged groups, including minorities and indigenous
peoples, have unequal access to water, which can lead to even greater

increases in poverty.

22.Privatization of water sector could help in improving access to water

for the poor if privatization is done in a studied way.
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23.Trade-off among multiple uses of water is possible if practiced under

complete control.

24.Under the current situation, no real control over the complete system
can be practiced, so policies and action regarding water pollution and

quality are difficult to implement.



Chapter One

Introduction
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Millions of people throughout the world do not have enough water to
sustain their livelihoods so they have reduced capacity to lift themselves out
of poverty. The relationship between poverty and water is complex, but
water 1s such a valuable resource that it must be managed responsibly, to
ensure long term sustainability for future generations. Water is essential for
life, and an adequate water supply is a prerequisite for human and economic
development. It has been recognized that human behavior can impact both
water, and the global ecosystem, resulting in the need to regulate human

behavior in order to stabilize and sustain our future.

In the Palestinian Territories, water is the most specious natural
resource and its relative scarcity is a major constraint on economic
development. Furthermore, the control and allocation of water resources in
Palestine are considered crucial issues in the bi and multilateral peace

negotiation.
1.1 Water resources in Palestine

Palestine's natural water resources are relatively limited and scarce.
The existing regulations imposed by the Israeli government on Palestinian
water utilization and the denied access to the ground water aquifers, the
Jordan River, have further reduced water quantities at hand. Lack of permits
to construct water reservoirs and structures to capture runoff water has also
decreased the efficiency of utilizing rain water. The present fresh water
supply in Palestine originates from four main water aquifers: three in the
West Bank and one in the Gaza Strip. Water from these aquifers reaches the
surface through either wells or as natural springs. The total annual
replenishable water in these aquifers is estimated at 600 million cubic

meters (MCM) in the West Bank and 60-80 MCM in the Gaza Strip.””
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Palestine's ground water aquifers depend solely on rainfall for the
replenishment of their water. However, in Palestine, a semi-arid region,
annual rainfall ranges from 150 mm in the east and south to 600 mm in the
north with drastic fluctuations from year to year. Therefore, rain water
infiltration to the groundwater aquifers in Palestine barely makes up for the
current water consumption levels from these aquifers. Consequently,
quantities and methods of water utilization for aquaculture from these
aquifers are limited and must not affect water availability for either domestic
or agricultural uses. Palestinian use of groundwater is strictly regulated by
Israel. Palestinians in the West Bank and Gaza Strip are confined to a total
water quota of approximately 200 MCM out of the available 660-680 MCM
while the remaining water is used by Israel. In spite of the peace
negotiations between the Israelis and the Palestinians, limitation on
groundwater use is continuing and likely to remain in effect.”) Table 1.1
summarizes some water resources data for Palestine including the West

Bank, and the Gaza Strip.> **>*4

Table 1.1 Summary of water resources data for Palestine.

Population

West Bank Gaza Strip | Palestine

2,356,810 1,364,733 | 3721543

Total annual renewable water

(MCM) 600 60-80 660-680
Water use for agriculture

(MCM/Year) 86 80 166
Water use for domestic

purposes™® (MCM/Y ear) 34 45 79

*Industry’s share about 3%.



1.1.1 West Bank water resources

Approximately 364 Palestinian-owned and 32 Israeli-controlled water
wells are currently tapping water from the West Bank aquifers. The total
pumping from the Palestinian wells reaches approximately 58 MCM every
year for both domestic and agricultural uses. Few permits are given to
Palestinians after 1967 to drill new water wells and water pumpage from the
aquifers is strictly limited. Most Palestinian wells operate at low efficiency
and are low in depth in the groundwater table. Thus, water availability for
aquaculture from underground sources is limited. Fewer restrictions are
imposed on use of springs in Palestine. As water is stored deep
underground, it maintains a constant temperature ranging from 18-22°C
throughout the year. Water in these aquifers is also unpolluted and of high

quality for aquaculture.””!

Spring water originates from underground aquifers, and discharges to
the surface from naturally existing water holes or wet spots on the hillsides
of the West Bank middle mountain range and along the banks of the wadis
(Valleys). While none exist in the Gaza Strip, West Bank springs constitute
an 1mportant component of the total water resources available for
aquaculture. There are approximately 527 known springs in the West Bank
and many other smaller springs and seeps. The total annual flow of the
West Bank springs has been estimated at over 57 MCM a year,
approximately 50% of the annual West Bank water consumption. Nearly
42% of these springs are used for irrigation at some level and about 25% are
used for drinking and domestic purposes. The remaining 33% of West Bank

: : 2
springs remain unused.””
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The way springs are utilized in Palestine varies with location and
discharge. In most locations, water flows by gravity in open dirt or cement
channels or in pipes to irrigate the fields. This simple method is used in
more than forty locations, mainly in Valleys of Bidan and Fari'a, in the
northern parts of the Eastern Slopes region. To increase the efficiency of
utilization, many farmers have built various sized water storage ponds.
When farmers receive their share of water at times inconvenient for
irrigation (e.g., after dark or during sleeping hours) or in quantities
exceeding their needs, water is stored in these ponds for later use. Currently,
there are over 85 sites that use water storage ponds. Springs with large flow,
in most cases exceeding 50,000 m3 per year, are regularly monitored by the
Hydrology Department of the Israeli Ministry of Agriculture with regard to
flow rates and salinity. The remaining springs are small in discharge, many
amounting to little more than seepage. Not all springs are perennial and
many are independent on the annual rainfall where their discharge rises to
high levels in years of substantial rainfall and drastically falls off in dry
years. For fish farmers utilizing such springs, monitoring the rainfall rate
during the rainy season (mostly between November and March) enables
them to predict a spring's discharge for the rest of the year and thus avoid
unpredictable water shortages. This information is also crucial for reaching
decisions on farm management issues such as aquaculture technique and

stock density for the year.”

Several springs in Palestine are affected by pumping groundwater from
nearby water wells. Excessive pumping may drop the water table in the
underground aquifer to a level below the outflow point of the spring. In

such cases, springs may frequently dry out. A’uja spring is one example.
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Most springs are community owned and managed. Access to water and
water rights is earned with the title to a piece of land in the community.
Water from springs, for drinking purposes, is made available for all
community inhabitants, while irrigation water is distributed to farmlands in

quantities corresponding to the farm size.

The water share of each farm and supply hours are strictly controlled
and agreed upon by all beneficiaries. Gate valves ensure the diversion of
spring water to only a certain number of farmers at a time, depending on a

spring's discharge, to allow enough water flow.

The prevalent water distribution system limits the type and scale of
aquaculture projects which may depend on these springs for water supply. A
steadier water supply can be obtained at sites near major water channels or
adjacent to a spring's headwater. To respect the existing water shares and
distribution schedule, aquaculture systems based on spring water should be
designed to maintain the continuity of the water flow in the main water
channel at the regular rates. Flow-through aquaculture systems would

satisfy this requirement.

Although direct contamination of spring water with pesticides is not
likely to happen, constructing aquaculture farms near the headwater will
certainly reduce risks of water contamination by other pollutants such as
feces from animals drinking from the water channels, or oil spillage from
water pumps. Operating at areas near the headwater also allows the
utilization of water with relatively constant temperature over the year. Table
1.2 below gives the total available water whether it originates from wells or

springs for both domestic and agricultural uses.!"®!
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Table 1.2 Total water available through springs and wells in West Bank.

Available water Wells Springs Total
MCM/Y

Domestic water 32.37 1.63 34
Agricultural water 26.85 59.15 86
Total 59.22 60.78 120

1.2 Palestinian economic situation

The economic situation in the Palestinian Territory and the living
conditions of the Palestinian people, have worsened over the last two years.
In fact, the economic situation and living conditions in many respects are
worse now than they had been before the signing of the Declaration of

Principles in 1993.

The GDP dropped by about 9% in 1995 and projections indicate that it
will likely fall by about 15% this year. The per capita income of
Palestinians has dropped from $2,600 to $1,800, (In Israel, income is
approximately $16,000). The Palestinian unemployment rate reached the
unprecedented high of 50%, and Palestinian exports have dropped by 50%.
Furthermore, the budget deficit of the Palestinian National Authority is
increasing and accompanying social and political problems are on the

rise.*®!

1.3 Definition of terms
This section includes definitions of the most important terms.
1.3.1 Water poverty

Water poverty is defined as a situation where a nation or region cannot

afford the cost of sustainable clean water to all people at all times.'"”) Water
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poverty is the relationship between availability and access to water and the
socioeconomic status of an individual or group of people.l'"” People can be
‘water poor ’in the sense of not having sufficient water for their basic needs
because it is not available. They may have to walk a long way to get it or
even if they have access to water nearby, supplies may be limited for various
reasons. People can be ‘water poor’ as they are ‘income poor’; although

water is available, they cannot afford to pay for it."*’

There is a strong link between ‘water poverty’ and ‘income poverty’.
A lack of adequate and reliable water supplies leads to low levels of output
and health. Even where water supply is adequate and reliable, people’s
income may be too low to pay the user costs of clean water and drive them

to use inadequate and unreliable sources of water supply.!"”’

1.3.2 Water management policies

Management is essentially a social process. It is believed that better
water management would increase the productivity of land and water, and
empower poor people to improve their lives. Water management policies
may affect all aspects of life including the level of water supply coverage by
space and class of people, the proportion of domestic budget spent on water
resource and supply development, the level of community involvement, the
guarantees given to local, private, and international funding sources, and the

institutional arrangement development.
1.3.3 Water poverty index

To get a better understanding of how water can best be managed to
meet people needs, the Water Poverty Index (WPI) will be introduced. The

water poverty index is a new holistic water management tool that is mainly
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relevant at the community level. It can be used to determine priorities for
action and to monitor progress towards targets. The water poverty index
(WPI) provides such a simple and easy-to- use indicator for the water sector.
It can be used by water managers and planners. But, at the community
level, it is also possible for people to apply it to their own situations to
understand how water can best be managed to meet their own needs, and to
lobby for action. The idea of a water poverty index (WPI) is to combine
measures of water availability and access with measures of people’s

capacity to access water..'”! So, water Poverty Index (WPI) is used:

e To provide a better understanding of the relationship between the
physical extent of water availability, its ease of abstraction, and

the level of community welfare.
e As a mechanism for the prioritization of water needs.
e As a tool by which progress in the water sector can be monitored.

The water poverty index must follow the following criteria in order to

ensure that it will be useful:

e Easy to calculate

e Cost effective to implement.

e Based mostly on existing data.
e A transparent process.

e Easy to understand.
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1.4 Research objectives

The main objectives of this research are to:

1.

Understand and describe the impacts on people of alternative
governmental policies on water supply and demand, poverty
and income, water quality, and food production and food

security.

Estimate and analyze water poverty index using various
published methods and decide on the best estimation method

suitable for the Palestinian case.

Chapter Two
Background
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Water is increasingly seen as one of the most critically stressed
resources, a resource requiring the attention of policy makers, resource
managers, and governments. The real proportion of people in developing
countries served with water supply remains between 30 and 40% and those
with effective sanitation even less.!'” This makes us to ask where does the
problem lies? I would propose that the problem lies with the overriding
conditions of poverty which has become a defining characteristic of
developing nations. Developed nations are rich and developing nations, by
definition, are poor. One of the problems in the water supply and sanitation
sector is the tendency to work in isolation both from other sectors and from
the broad economic, political and social realities which exist in these

countries.
Poverty effects all levels and all aspects of society

The first element of the nature of poverty which needs to be understood
is that poverty affects all aspects of society. An understanding of the all
pervasive nature of poverty is important when assessing its impact on any
particular individual sector. Poverty effect the whole range of institutional
life from the public institutions of government to the individual level.

Institutional poverty has the following characteristics:-

e Public institutions are not able, because of the poverty of
individuals and the corporate private environment, to raise funds

from taxes and revenues.

e public sector conditions of service are therefore very poor with
extremely low salaries and inadequate working conditions,

public spending on basic necessities such as education and health
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care are very low, it is difficult to attract and keep good caliber
public servants and capacity building programs are often tickets
to leave public service for more attractive opportunities, the
capacity and experience of officials is consequently often
inadequate, fertile grounds are laid for corruption and graft,
systems of patronage and nepotism often result in political
interference, mounting foreign debt is accompanied with an
inability to compete on international markets, and the gap of
technological advancement, particularly in information

technology, is ever widening.
Individual poverty is characterized by:-
e Very low levels of formal employment, particularly in rural areas and

poor urban fringes.

e Access to basic services is very difficult and is often comparatively

very expensive.

e For the vast numbers of people surviving below the poverty line each

day requires enormous skill and creativity in order to survive.
e Disease and poor health are constant realities.

e Even minimal costs for basic services represent a large proportion of

disposable income.

e Education, if available, is of a very low standard and literacy levels

are very low.

All of these factors contribute towards the "poverty cycle" where each
element is both a cause and an effect. For example, the lack of adequate

education is an indicator of poverty and a cause of poverty. The same is the
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case for water supply and sanitation. Thus, the vast populations which find
themselves trapped within the cycle of poverty are unable to escape. In
order to break the cycle effective measures on necessary at all levels from
national government to the individual. It is extremely unlikely that any
single element such as health care, education or the provision of basic water
services will be able to transcend the constraints of the poverty cycle whilst

the rest remain constrained.
2.1 Poverty and water supply management

Scarcity is a function of demand and availability. The traditional neo-
Malthusian view is that resources are fixed while demand rises as a function
of population growth. This view underlies the most widely used indicator of
water stress or scarcity, which is based upon renewable water resources per

capita (or number of people depending on a unit of renewable freshwater).

Falkenmark (1986)", who advanced this indicator, she assumed
countries need to be self-sufficient in terms of food due to their low
purchasing power. Hence she defined water scarcity and stress as a function

of the ability to maintain food self-sufficiency.

According to the conventional use of this index today water scarcity is
defined as occurring when the annual per capita water supply of a country is
less than 1700m’. Above this level a country would generally be suffering
from little or no water scarcity, while below this level it would be suffering
from water stress, as water shortages become more pervasive. Below
1000m’/capita a country would be facing water scarcity where water
shortages threaten economic development and human health and well-being.

Below 500m’ /capita, a country faces absolute water scarcity (Raskin,
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Gleick, Kirshen, Pontius & Strzepek, 1997). Demand for water is not
constant. Rather it is expected to grow as a function of population growth.
Thus a country with existing water stress and high population growth can

expect to face growing water stress or scarcity over time (Falkenmark,

1986).

Raskin et al. (1997)"" riticize this indicator, as it does not reflect the
significant differences in water use patterns between countries. Moreover,
this type of indicator does not account for the multiple in-stream uses of
water. They suggest instead a use per resource indicator, based upon the
percentage of available water resources withdrawn for different uses. Such
an indicator highlights the water remaining for in-stream usage (including
ecological use) that are disregarded in the per capita indices. They also
suggest augmenting this index with a figure noting the percent of water
whose sources lie outside the country, thus highlighting the dependency on
transboundary water, which are less certain from the lower riparian’s
perspective. These indicators, however, do not include water quality aspects
or the economic capacity of countries to develop water resources, a lacuna

that is acknowledged by Raskin et al., (1997).

Ohlsson (1999)"" followed by Turton (1999) 2% raise a more
fundamental critique, as they point out that the neo-Malthusian type of
indicators do not address the ability of a nation to adapt to reduced per
capita water availability. Allan (2001)!" showed, for example, that for the
Middle East water for irrigation is being substituted for by what he terms
“‘virtual water’” (more widely known as food imports). Across much of the
region to a greater or lesser extent, and even in many arid Middle Eastern

countries of moderate income, food needs have been largely met by virtual
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water for many years. This observation has wide implications in discussions
of water indicators, as it shows that the food self-sufficiency assumption
underlying them is unfounded. In practice, food imports are available also
in non-affluent countries. Allan (2001) therefore argues that the question of
food sufficiency should be analyzed at the global level. Yet as Gleick (2000,
Chap. 4)!"*! has recently shown analyses of the relations between water and
food supply at this level have to address a series of questions to which we do
not have ready answers at present. As a result of this realization the focus of
the water discourse in recent years has been shifting toward water as a
human rights issue, focusing on the basic water needs of households for
domestic use and household access to such water (Gleick, 1996, 1998, Chap.
1; 2000, Chap.1).l'"- 2!

None of the indices noted so far indicates the severity of problems from
the household perspective. Moreover, none of these indices explicitly
addresses water quality, an issue of primary importance for domestic use.
Conversely, the WHO/UNICEF (2000)** does address issues relating to
access to water at a domestic level but does not address the state of the water
resources themselves. The challenge is how to merge these two different

perspectives in a policy relevant way.

In the last decade the World Bank (1993)1*?], as well as many analysts,
encouraged a shift to an economic view of water. From an economic
perspective water is seen as a commodity (Winpenny, 1994)1*'] At the heart
of the economic approach is the view that most resources are scarce, and
that scarcity is reflected in prices. As demand rises relative to supply, prices
rise. This should be true for water as for any other commodity. Thus, if

water is indeed viewed as a commodity, and treated as such, then price
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mechanisms should offset demand and supply. In other words, water
scarcity should be no more of an issue than scarcity in any other commodity.
The only difference between water and other commodities lies in the greater
difficulty in setting water prices, due to the several market failures typical of
water economics: economies of scale generating local natural monopolies, a
wide range of externalities, frequent cross-boundary effects, and the
substantial transaction costs involved in pricing water effectively, not least

B Therefore, the most pertinent

the need to meter all use (Rogers, 1992).
water policy issue from this perspective is how to establish an appropriate
price system for water, or a market for water in which prices will be

determined (Winpenny, 1994).

From a theoretical stance, the introduction of prices suggests an
endogenous response to supply limitations. As water prices escalate, it
becomes worthwhile to tap into less accessible water resources, assuming a
closed market. In other words, as prices go up additional financial resources
become available so that the cost impediments to the use of less accessible

water can be overcome.

As water prices escalate, new more costly water supplies are tapped,
thus increasing supply quantities and raising both marginal and average
water supply costs. The new water sources can be deeper aquifers, more
distant surface water, and reclaimed wastewater, desalinated brackish water,
or at the extreme, desalinated seawater. Thus, from this perspective all
water on earth, including seawater, should be viewed as potentially available
for human use. The only reasons for water scarcity from this perspective are
human failures, manifest in institutional structures that lead to under pricing

of water, thereby annulling the equilibrating price mechanism.
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Biswas (1991)! notes that a major impediment to the use of water
pricing is the disregard for the socio-political implications of such pricing,
especially in developing countries. In particular, such proposals disregard
the role of water subsidies as tools to achieve socio-political goals, such as
the provision of clean drinking water to the poor, so as to improve health
and living conditions, or to support specific groups that possess political
clout. This concern is part of a wider concern regarding the ability of such
countries to meet the costs of the water projects that will be required to
supply their populations with clean water (Allan, 2001). Thus, despite the
fact that potential additional water supplies exist and can be tapped from a
technical point of view, they may remain inaccessible to significant
population groups due to the lack of funds. This suggests that the concept of
water poverty and the related problem of affordability of adequate water
supplies are both issues that are fundamental to the development of an
appropriate water indicator. Critical to the question of whether an economic
approach to water scarcity or a related approach can be adopted by a country
is the issue of adaptive capacity. Adaptive capacity is the sum of social
resources that are available within a society that can be mustered in order to
effectively counter an increasing natural resource scarcity. There are at least
two distinct components to adaptive capacity (Ohlsson, 1999). Firstly, the
structural component comprises the sum of the institutional capacity
(including financial capacity) and the intellectual capital which allows for
the generation of alternative solutions by technocratic elites. Secondly, the
social component consists of the willingness and ability of the social entity
to accept these technocratic solutions as being both reasonable and
legitimate. Ohlsson and Turton (1999)*” argued that water scarcity should

be decomposed into first-and second-order scarcities, where second-order
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scarcity pertains to the lack of adaptive capacity. They suggest that second-

order scarcity is often the more important of the two.

Homer-Dixon (1995)"'*! follows a similar strain, though he suggests
that there is a reciprocal relationship between first-and second-order

scarcities, when both are stressed.

Ohlsson (1999) suggests that the Human Development Index (HDI)
together with water scarcity can be used to generate what he terms a social
water scarcity index. The HDI is itself a composite index measuring human
development annually on a national basis, through measuring life
expectancy at birth, the adult literacy rate, the combined education
enrolment ratio, and the adjusted per capita income in purchasing power
parity in US dollars (United Nations Development Programme, 2000,
p.147). Yet, as Dasgupta (2001)!"! points out, only the adult literacy rate has
any causal relation with human capital formation, and hence with the
generation of capacity. Moreover, even this relationship is tentative at best
and does not pertain to the development of institutional capacity. Thus,
while this index of social water scarcity may indeed be an improvement on
the basic indexes of water scarcity developed previously (as Ohlsson (1999)
shows), it is dependant on a proxy rather than a causal connection or direct
means for assessing the adaptive capacity of society. It fails to provide a
direct measure of whether a country has the ability to deal adequately and
effectively with water scarcity through adaptive and technological
processes. Moreover, it does not address directly water quality issues or the

financial aspects of water provision.

Recently, the term water poverty has been advanced as an indicator.

Salameh (2000)% described a “‘water poverty index’’ defined as ‘‘the ratio
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of the amount of available renewable water to the amount required to cover
food production and the household uses of one person in one year under the

37 notes in

prevailing climate conditions’’(p.146). Yet, as Sullivan (2001)"
her comment to his paper this definition does not relate to the poverty
notions as they are currently referred to and does not address sufficiently the
non-food aspects, the importance of which is rising. It also ignores the
““virtual water’> import options identified by Allan. Sullivan (2000)"°
advances an alternative notion, suggesting that water poverty should be an
aggregate index based upon the percentage of water being used in a region
combined with percentage of the population with access to safe water and

sanitation, and the percentage of the population with easy access to water for

domestic use .

While this index has the advantage of focusing on the domestic sector
and poor people’s need and improves on the WHO practice by adding the
water use ratio, it too does not incorporate water quality aspects, and does
not assess the capacity to address water issues. Moreover, the aggregation
of any such multi-dimensional index is always fraught with conceptual and
practical problems (Dahl, 1997). Using a collective expert judgment to
determine the weightings of a multi-dimensional index results in an index
that is subject to the value judgments and cultural biases of those who
created it, while arbitrarily adopting an equal weighting for all components

of an index is a de facto weighting in itself that is no less problematic.

Feitelson (2002)!'" describe a different approach for portraying the
structural water situation faced by different countries in a comparative
manner. The approach is based upon several observations. One, water can

be supplied in increasing quantities at increasing cost. Two, water quality
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restricts water usage if health and well-being are to be maintained. Three,
water usage cannot be limited to the perspective of the current generation.
Rather, it is necessary to take future generations into account. Four, in many
countries with ample rainfall, by international comparisons, many people do
not enjoy access to water for basic health and sanitation needs. Five, water
can be used more than once, but increasingly this necessitates that effluents
be treated. This is also necessary so as to reduce negative health and
environmental externalities. In other words, water quality can also be
maintained or improved at a cost. On the basis of these premises, the
definition of water poverty that they propose is: Water poverty is a situation
where a nation or region cannot afford the cost of sustainable clean water to

all people at all times.
2.2 Water poverty index and its estimation

The purpose of a water poverty index must be to identify the degree to
which countries or regions are likely to face problems in addressing their
water supply needs, taking into account water quality and affordability
issues. Such an index could focus either upon the current situation, in terms
of the water supply and sanitation conditions present in each country or
region, or it could focus more on structural issues, in particular the ability to
provide water in a sustainable manner, where sustainability is broadly

defined to include intra-generational as well as inter-generational equity.

A number of methods could be used to produce a Water Poverty Index.
The structure of the Water Poverty Index would be determined, possibly as a
definition of a ‘‘water poverty line,”” perhaps as a calculation of ‘‘the water
poverty gap,”’ even as a GIS-based decision tool, or perhaps a combination

of all of these. While this still is an issue which needs to be determined by
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consensus, some suggestions are provided as to how the Water Poverty

Index can be brought into being.
2.2.1 Falkenmark water stress index %

Malin Falkenmark, a widely respected Swedish hydrologist, pioneered
the concept of a "water stress index, "based on an approximate minimum
level of water required per capita to maintain an adequate quality of life in a
moderately developed country in an arid zone. Falkenmark began with the
calculation that 100 liters per day (36.5 cubic meters per year) is a rough
minimum per capita requirement for basic household needs to maintain good
health. The experience even of water- efficient and moderately developed
countries shows that roughly five to 20 times this amount tends to be needed
to satisfy the requirements of agriculture, industry and energy production,
she found. Based upon these findings, Falkenmark suggests specific

thresholds of water stress and water scarcity.

A country whose renewable fresh water availability, on an annual per
capita basis, exceeds about 1,700 cubic meters will suffer only occasional or
local water problems. Below this threshold 'Countries begin to experience
periodic or regular water stress. When fresh water availability falls below
1,000 cubic meters per person per year, countries experience chronic water
scarcity, in which the lack of water begins to hamper economic development
and human health and well-being. When renewable fresh water supplies fall

below 500 cubic meters per person countries experience absolute scarcity.

These levels should be considered rough benchmarks, not precise
thresholds. The exact level at which water stress sets in varies from region

to region, a function of climate, level of economic development and other
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factors. Water stress can also be eased by comprehensive programs of water
conservation and more efficient technologies. But the basic concept of
scarcity thresholds provides a useful tool for considering how changes in
population can affect per capita water supply, and hence abundance on

country-wide scales.

The 1000-cubic-meter benchmark has been accepted as a general
indicator of water scarcity by World Bank and other analysts. Gleick, of the
Pacific Institute, has called it the "approximate minimum necessary for an
adequate quality of life in a moderately developed country. Israel, a
relatively prosperous country, is commonly cited for surviving on much
less--461 cubic meters of fresh water per person (although Israel also
depends on some non-renewable groundwater). But even countries with
high water availability may experience problems because of regional
disparities or very high water demand. Acknowledging such discrepancies,
however, hydrologists and water use experts find 1,000 cubic meters serves
as a useful benchmark for water scarcity around the world. Falkenmark's
higher stress benchmark of about 1,700 cubic meters per capita per year is a
"warning light "to nations whose populations continue to grow. In time, in
the absence of conditions that lead to population stabilization, most water-
stressed nations will fall into the scarcity category. Therefore Falkenmark

index: water resources per capita per year.

2.2.2 The Conventional composite index approach ©*

In this approach, the index itself would be constructed from a series of
variables which capture the essence of what is being measured. This can be
done using national scale data (a top-down approach),or at a local level,

using locally determined values and parameters (a bottom-up
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approach).Using the composite index approach, the WPI could comprise
various elements, such as:

(1) Water availability,

(i1) Access to safe water,

(i11) Clean sanitation, and

(iv ) Time taken to collect domestic water.

This would result in the WPI formula as follows:
WPI =W,A + WS + W(100-T) (1)
Where,

A: adjusted water availability (AWA) assessment as %. Calculated
on the basis of ground and surface water availability related to ecological
water requirements and a basic human requirement, plus all other domestic
demands, as well as the demand from agriculture and industry (The value of

A should also recognize the seasonal variability of water availability).
S: the population with access to safe water and sanitation (%).

T: the index (e.g., between 0 and 100) to represent time and effort taken to
collect water for the household (e.g., from proportion of population having
access in or near the home etc. This could be modified to take account of
gender and child labor issues). (100 T) is the structure used to take account
of the negative relationship between the time taken to get water, and the

final level of the WPI.

W., W, and Wt are the weights given to each component of the index

(so that W,+ W+ W, =1)
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Since A, S and T are all defined to be between 1 and 100, and W,, W,
and Wt are between 0 and 1,to produce a WPI value of between 0 and

100,the formula needs to be modified as follows:
WPI = 1/3(W,A + WS + W(100-T))

To use this method effectively, it would be necessary to define and
identify the ‘‘base rate’’ on which to calibrate the index values, and to

provide an explanation of what exactly the resultant scores meant.

In this method, the higher the value of WPI, the lower the degree of

water stress.
2.2.3 Matrix approach ¥

A matrix approach in order to keep the WPI simple and easy to
understand, the main characteristics of water stress and human welfare could
be combined into a two-dimensional matrix. This would involve the
identification of key indicators, representing a suite of appropriate
characteristics, and these would then be combined on a suitable scale. It is
possible that this could be developed from the analysis discussed in the
composite index approach. With this method, the characteristics underlying
the WPI could be expressed in a two-dimensional matrix, as shown in Figure

2.1.
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Capcity oand Use 1t

Availakility o 1

and Access

Figure 2.1 A WPI quadrant or matrix approach.

Quadrant A indicates a country or community which scores relatively

high on capacity and use, but has a low score on availability and access.

Quadrant B shows relatively high scores on both sets of
factors.Quadrant C indicates both water and income poverty, while quadrant

covers relatively low capacity and use but high availability and access.
2.2.4 Simple time-analysis approach B!

A simple time-analysis approach another possible way of addressing
the methodology of constructing a WPI, is to use a time analysis approach,
where time is used as a numeraire for the purpose of assessing water
poverty. In this method, the WPI is determined by the time required (per
capita) to gain access of a particular quantity of water. As such, the WPI

would be as follow:
WPI = T/1000 m’

Here T is the time required per person to collect a quantity of water
(here, 1000 m?). In cases where the water is provided by infra structure (e.g.,

in more developed areas) the value of the WPI would be equivalent to the



26
wage-earning labor time required by residents to enable them to pay the
appropriate fee for that level of water provision. In rural areas where
infrastructure was less relevant, the figure T would be based on the actual
measurement of time required by persons in that household or community,

to collect the standard measurement unit (e.g., 1000 m’ ).
2.2.5 Holistic approach !

This approach is based on constructing an index consisting of five
major components, each with several sub-components; the main components

are identified below:
Key components of the WPI:

e Resources: the physical availability of surface and ground water,
taking account of the variability and quality of the resource as well

as the total amount of water.

e Access: the extent of access to water for human use, accounting for
not only the distance to a save source, but the time needed for
domestic water collection, and other significant factors. Access
means not simply safe water for drinking and cooking, but water for

irrigating crops or for industrial use.

e Capacity: the effectiveness of people’s ability to manage water.
Capacity is interpreted in the sense of income to allow purchase of
improved water, and education and health which interact with

income and indicate a capacity to lobby for and manage a water
supply.
e  Use: the ways in which water is used for different purposes; it includes

domestic, agricultural and industrial use.
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e Environment: An evaluation of environmental integrity related to
water and of ecosystem goods and services from aquatic habitats in

the area.

Mathematical structure of WPI

The WPI is calculated using a composite index approach. The five key

components are combined using the general expression:
WPI = (ZWlxl) / (ZWI)

Where WPI is the Water poverty Index value for a particular location,
X; refers to component i of the WPI structure for that location, and w; is the
weight applied to that component. Each component is made up of a number
of sub-components, and these are first combined using the same technique in
order to obtain the components. For the components listed above, the

equation can be re- written:
WPI = (w.R + w,A + w.C + w,U + w.E)/ (W, + w,+ w.+ w,+ W)

Which is the weighted average of the five components Resources (R),
Access (A), Capacity (C), Use (U), and Environment (E). Each of the
components is first standardized so that it falls in the range 0 to 100; thus the

resulting WPI value is also between 0 and 100.

How the components and sub-components fit into the WPI Structure:
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Sub-components Resource
Sub-components Mccess
Overall
Sub-components Capacity WFI
YValue
Sub-comp onents Use
Sub-components Envirunment

The scores of the index range on a scale of 0 to 100; the highest value
is taken to be the best situation-that is, the lowest possible level of water

poverty-while 0 is the worst.
A description of each sub-index follows:
1- Resources

This index combines two separate indices: one of internal water
resources and the second of external water inflows. Both are calculated on a
log scale to reduce the distortion caused by high values, and expressed on a
per capita basis. External water inflow amounts are reduced by 50%; this is
an arbitrary factor, but it is an attempt to give reduced weight to external
water inflows because these resources are less secure than those generated
internally within a country. The resources index is a basic indicator of water
availability. A significant additional factor that affects availability is the
reliability or variability of the resource; it should be included because the
more variable the resource, the smaller is the proportion of the total resource

that can actually be used. However, we were unable to find an indicator of
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variability that is available at the national scale, and this factor had to be

omitted. Finally, water quality is also an important factor influencing the

availability of the resource. Data on this were found, but have been

included under the environment component (see below). To avoid

duplication, it was not also considered as art of the resources component.

2-

w
1

Access

There are three components to this index:
* Percentage of the population with access to safe water
* Percentage of the population with access to sanitation

» An index which relates irrigated land, as a proportion of arable land, to
internal water resources. This is calculated by taking the percentage of
irrigated land relative to the internal water resource index and then
calculating the index of the result. The idea behind this method of
calculation is that countries with a high proportion of irrigated land
relative to low internal available water resources are rated more highly
than countries with a high proportion of irrigated land relatively to high
available internal water resources. This index tries to take into account
basic water and sanitation needs for relatively poor agriculturally-based
countries, recognizing that water availability for growing food is as

important as for domestic and human consumption.

Capacity

There are four components to this index.

* Log GDP per capita (PPP)(US$). This is the average income per head of
population adjusted for the purchasing power of the currency. This is

considered to be a much more accurate measure of the average standard
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of living across countries. These data are resented in log form in order to

reduce the impact of very high values.

* Under-5 mortality rate (per 1000 live births). This is a well-established
health indicator, and it is one that is closely related to access to clean

water.
* UNDP education index from the Human Development Report 2001.

* The Gini coefficient. This is a well known measure of inequality
based on the Lorenz curve which gives the distribution of income across
the population. Where the Gini coefficient is not reported, the Capacity
index is based only on the first three sub-indices. This index tries to
capture those socio-economic variables which can impact on access to
water or are a reflection of water access and quality. Introducing the Gini
coefficient here is an attempt to adjust capacity to enjoy access to clean

water by a measure of the unequal distribution of income.
4- Use

This index has three components:

e Domestic water use per capita (m’/ca /yr). This index takes 50
liters per person per day as a reasonable target for developing

countries.

We then construct a two-way index such that countries at 50 liters =
1. Countries below the minimum have an index calculated such that
the lower the value the more they are below the minimum.
Countries above the minimum have a lower value on the index the
higher they are above 50 liters. This gives some measure of

‘excessive ‘use.
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e Industrial water use per capita (m’/ca /yr). Here the proportion of
GDP derived from industry is divided by the proportion of water
used by industry. The index is derived in the usual way: the higher
the ratio of industrial value added share to industrial water use
share, the higher the score on the index. This gives a crude

measure of water use efficiency.

e Agricultural water use per capita (m’/ca /yr). The index is

calculated in the same way as for industrial water use.
5- Environment
This index tries to capture a number of environmental indicators
which reflect on water provision and management and which are included
in the Environmental Sustainability Index (ESI)(World Economic Forum
et al., 2001). These indicators not only cover water quality and ‘stress’,
but also the degree to which water and the environment generally, and

related information, are given importance in a country’s strategic and

regulatory framework.

This index is calculated on the basis of an average of five component

indices. These are:

= An index of water quality based on measures of

* dissolved oxygen concentration,
* Phosphorus concentration,
* Suspended solids

* Electrical conductivity;

= An index of water stress 6 based on indices of
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» Fertilizer consumption per hectare of arable land,
* Pesticide use per hectare of crop land,
* Industrial organic pollutants per available fresh water

» The percentage of country's territory under severe water stress (ESI ’s

terminology)
= An index of regulation and management capacity based on measures of

* Environmental regulatory stringency,
* Environmental regulatory innovation,
* Percent of land area under protected status

* The number of sectoral EIA guidelines;

= An index of informational capacity based on measures of availability of

sustainable development information at the national level, environmental
strategies and action plans, and the percentage of ESI variables missing

from public global data sets;

= An index of bio diversity based on the percentage of threatened

mammals and birds.
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Table 2.1 Structure of index and data used

WPI Component | Data Used

Resources internal freshwater flows
external Inflows
population
Access % population with access to clean water

% population with access to sanitation

% population with access to irrigation adjusted
by per capita water resources

Capacity pPpp per capita income

under-five mortality rates

education enrolment rates

Gini coefficients of income distribution.

Use domestic water use in liters per day

share of water use by industry and agriculture
adjusted by the sector ’s share of GDP.
Environment indices of:

water quality

water stress (pollution)

environmental regulation and management
informational capacity

bio diversity based on threatened species.

(Note: In the absence of any acceptable figures to
represent environmental integrity or environmental
water needs, proxy data can be used).

Table 2.1 above provides a summary of the structure of the index and

data used to build it.
2.2.6 Comparison between approaches

Table 2.2 provides a comparison between different approaches used for

calculating water poverty index.
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Table 2.2 Comparison between approaches

Approach

Advantages

Disadvantages

Falkenmark
water stress
index

Provides a useful tool for
considering how changes in
population can affect per capita
water supply.

Conventional | The problem of incommensurability | This approach does
composite does not arise in this method as the | not take into
index index is composed of parts which consideration
approach. can be compared as they are all environmental issues,
expressed as a percentage (or index | and requirements of
number). In addition, by using water | water for food and
access and time spent to collect other productive uses.
water as a proxy for socioeconomic
well-being (the two can be shown to
be highly correlated), so the
problems associated with calculating
incomes, exchange rates, etc. were
avoided.
Holistic WPI | This approach does not neglect the
calculation issues of environmental integrity and
approach ecosystem water needs, or of the
requirements of water for food or
other productive uses versus
domestic needs. It provides a means
of understanding the complexities of
water issues by integrating the
physical, social, economic and
environmental aspects, and linking
water and poverty issues.
Matrix The characteristics under laying the | This is not a complete
approach WPI are expressed in a two description of the
dimensional matrix frame work because
the fifth factor,
environment has been
omitted for presen-
tational simplicity.
WPI Using this approach, it is possible to
pentagram understand more explicitly which

attributes of the water sector most
need to be developed. So, WPI
pentagram can be used to examine
the strengths and weakness of the
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water management components.
Simple time | Very simple, and provides a measure | The single figure
analysis which is universally easy to simply reflects
approach understand. domestic issues, and
fails to include
ecosystem needs and
commercial concerns;
nor does it really
address the water
assessment issue in an
interdisciplinary,
holistic way. In
addition, it does not
fully address the
supply side

2.3 Water management instruments policies
2.3.1 Overall and national policies

Policies are the framework within which resources are managed. To be
integrated, water resources policy must mesh with overall national economic
policy and related national sectoral policies. Since the multiple users of
water are competing, and the pressure on resources is increasing because of
growing pollution, the participation of as many different stakeholders and

.. . . . . 21
authorities in the management of water resources as possible is crucial.*"!

Environmental concerns the ways in which water policies may have an
impact on other environmental media and vice versa must be recognized. At
the same time, economic and social policies need to take account of possible
water resource implications. Developments outside the water sector — for
example national energy and food policies should be evaluated for possible
impact on the water resource. Water is a core development issue; its
development and management therefore affects almost every activity within

the wider economy and society, including migration, land use and settlement
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growth and changes in industrial activity. Policy formulation is a core
government role. Through its policies, government can delimit the direct
and indirect activities of all stakeholders groups, including itself.
Government can be a direct provider, or regulate and support other
providers.  Appropriate policies can encourage participatory, demand—
driven and sustainable development. Policies that encourage integrated
water resources management include reference to the nation’s wider social
and economic objectives that make up the development goals of the society.
Policies lead to the development of laws and rules and regulation designed
to achieve the overall policy goals. Appropriate policies can deal with the

many inter-related and complex issues including:
e Assessing the relative environmental, economic and social values
of water;

e Recognizing the role of women as users and managers of water

resources,;

e Taking into account sustainability and environmental issues in
planning, design, construction, operation and management of major

water projects;
e Assessment of the social impact of water developments;
e Restoring and protecting the quality of surface and ground waters;

e Introducing procedures to designate, evaluate and conserve surface

waters;
e Introducing flexible drought and flood management strategies;

e Mandating the provision of easily accessible, accurate and up-to-

date data on water resources and needs;
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e Linking water policies with other ecosystem policies;

e Estimation of the costs of policies and identifying the means for

financing them.

A National Water Resources Policy sets goals and objectives for the
management of water resources at the national scale and includes policies
for regions, catchments, shared or trans-boundary water resources, and inter-
basin transfers. It addresses both the quantity and quality aspects of both
surface and groundwater resources and also deals with delivery of water
services. A national policy may include matters of jurisdiction and
delegation and items like: the extent to which management is decentralized
or consolidated, the use of economic incentives, capacity building to meet
institutional challenges, and the monitoring and control to reduce ecosystem
degradation. Policies entail measures with require investments and their
costs and benefits should be considered before their adoption Policy reform
may be incremental in recognition of changing political and resource
priorities, or may be able to respond to major shifts in external
circumstances, which enable comprehensive redevelopment of water
resources policies. Policies are more useful if they are designed proactively,
not just as a short-term response to a crists (although a crists may provide an
opportunity for policy change). By failing to anticipate change, and taking a
narrow sectoral view, water resources policy development has frequently
ignored both macroeconomic and development needs. Some key points for

effective integrate policy making are:

e Ensure policies clarify the roles of government and other

stakeholders in achieving overall goals and especially define the



38

role of government as regulator, as organizer of the participatory

process and as a last resort adjudicator in cases of conflict.

e Identify and set priorities for key water resources issues to insure a

focused policy.

e Recognize that considering water as a social and economic good
means designing policies to allocate resources to where they offer

the greatest value to society, starting with fulfillment basic needs.

e Make explicit in the policy the links between land use and other

economic activities.

e Engage stakeholders in policy dialogue, recognizing potential

conflicts and the need for tools for conflict resolution.

e Recognize the importance of subsidiarity, so that water resource

allocation decisions are taken at the lowest appropriate level.

e Take into account trade-offs between short tern costs and long tern

gains.
e Make functional arrangements and cost allocation explicit.

Governments, at both the national and local level, develop policies,
plans and programs of action which directly or indirectly affect water
resources management. These include policies and plans for land use
(particularly at the local level), environmental protection and conservation,
economic development (in such areas as energy, agricultural, industrial
developments), and trade. In most countries, water is dealt with by many
ministries, for example, agriculture, transport and navigation, power,

industry and environment, but there may be little coordination between
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them, and their focus is likely to be more on development type issues, than

on water resource management.

It is therefore important to recognize the direct impact of non-water
policies on water use and management. Tools for coordinating policies and
insuring that water implications are taken into account (and that other
pectoral interests are recognized in water policies) include the establishment

of institutional structure, such as:

e Inter-ministerial coordinating bodies
e Apex bodies for water resources

e Catchments coordination bodies.

e Local coordinating teams.

To succeed, cross-sectoral mechanisms for coordination need to be
driven by strong political champions, committed senior bureaucrats and
intemal financial and administrative support. The mechanisms should be
setup at the level at which the policy is formulated. Cross-sectoral
understanding and commitment is difficult to achieve, but many tools can be
used to support the process, including assessment of water resources and
needs, and planning processing where recognition of other sectoral needs
and priorities are made explicit. The legal frame works itself can setout

procedures for working with other economic and social activities.
2.3.2 Regional ¥

Water is one of the reasons standing behind conflicts in the world and
especially in the Middle East. The Jordan River system shared by Jordan,

Israel, the Palestinians of the occupied territories, Syria and Lebanon is a
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major concern in Middle Eastern politics. A solution to the problem of land
division in the area will not alone guarantee a successful peace process. In
an area with such limited water resources, water management can

significantly influence the peace process.

According to Hinduism, the rivers of the earth, such as the Indus, the
Ganges, and the Brahmaputra, originated from the mythical Mount Meru,
the home of God. In the Christian tradition, water originated from the
Garden of Eden and divided the world with the great streams of the Nile, the
Tigris, and the Euphrates. Islam gives water its due importance either. The
Holy Koran describes how every living thing is made from water.
Irrespective of race or nationality water is a spring of life for every living
thing. Water is not however available to everyone equally. As shown in
Table 2.3 more than forty countries in seven related river basins are
involved in sharing the resources as riparian countries, and more than 500
million people growing agricultural products are dependant on their

boundary rivers.

Most of the trans-boundaring river basins are situated in developing
countries, which are the most critical areas in the world. According to Just &
Netanyahu (1998) strengthening co-operation between these riparian
countries is one of the most important issues to assist in building long-term
mechanisms for sustainable water management. Co-operation will minimize
the information gaps and will provide for more efficient assessment of water

resources.
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Table 2.3 Number of riparian countries and trans-boundary water resource
areas Gleich et. al.1993, modified by Asheesh 2000)"!

Water resource area |No. of riparian countries Area Km?®
Nile 12 3,030,700
Niger 10 2,200,000
Mekong 6 786,000
Lake Chad 6 1,910,000
Volta 6 379,000
Ganges-Brahmaputra 5 1,600,400
The Aquifer ( Israel 5 total: 28,300 Km®'
Syria, Jordan, (Israel & Palestine) land: 20,330 Km®
Lebanon Palestine) water: 440 Km®

The area of Middle East belongs to those trans-boundary water
resource areas where the problem of water scarcity and sharing developed
into a water conflict. Wolf (1995) pointed out that the Middle East is the
site of both severe water shortage and intense, often violent, political
conflict. Because water scarcity and political tensions have been shown to
be inextricably linked in the arid and volatile region, it is crucial to
understand the political consequences of hydrological action as well as the
hydrological ramifications of political decision-making. Table 2.4 displays
data describing Middle Eastern countries population, growth rate and the

annual water budget.
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Table 2.4 The population, growth rate, and the minimum water requirement
(MWR) for the Middle Eastern countries estimates for 2000 and

2020 (Isaac & Shuval 1994 modified by Asheesh June, 2000)."!

Pop. | Pop. | WRP | TWC/y | TWC/y | Total Total GR
Area | 2000 | 2020|Mm?%y| 2000 2020 | MWR in |excessor| (%)
m*/Ply | m*Ply | 2020 |shortage
Mm®ly | Mmdly
Israel 6.0 | 9.8 | 1500 | 250 153 1229 271 2.5
Jordan 4.7 1 9.9 | 1100 | 234 111 1239 -139 3.8
Palestine | 2.6 | 5.1 | 300 115 59 634 -334 3.4
Syria 14.9 1 25.9 |10500| 705 406 3236 7264 2.8
Lebanon | 3.3 | 44 | 3700 | 1121 849 545 3155 1.4
Turkey |61.9]83.4|105000] 1696 | 1259 | 10421 | 94579 1.5
Egypt 64.3 [120.7/60000| 933 497 15091 | 44909 | 3.2
Pop= population in millions; WRP= Water Resource Potential; TWC= Total Water

Capita; GR= growth rate The “minimum water requirement” proposed for
consideration is 125 cubic meter/person/year for domestic, urban and
industrial use (Isaac & Shuval 1994). According to the research carried out
by Shuval this amount of water per person per year has been found to be
generally adequate in Israel and other areas shortage with similar climate
with water to maintain reasonable hygienic level and a high standard of
living based on employment in the urban, industrial sector not including the
agriculture. The total minimum water requirement (MWR) is increasing
with time due to development and other social economic factors. The
population growth rate in Israel increases due to massive Jewish
immigration. The population is estimated to be more than two million
within the next ten years. This will increase the consumption of water to
30% of the available water resources. In parallel, the returnees into the
Palestinian area will also increase the water demand and the need for new
water resources as more than 4 million refugees are registered worldwide to

return back (Wolf, 1995). Cultural and religious aspects are also important

factors securing continuity of population growth; the disproportional
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development of population growth and the total water resources per capita in
the Middle East will lead to real concerns. By the year 2020 the area will
possibly be classified as a catastrophe area in addition to the present

conflict.

To minimize the scarcity of water storage and avoiding the conflict

the following alternatives have been considered:

For a short term transporting water from the neighboring countries like
Turkey could be one solution but not in the long run (Barker 2000).
Desalination of sea water is one available option in the long run, Long tern
planning and looking for secure water supply and new water resources is an
alternative for secure future (Anon, 2000). A water scarcity index should be
considered as Falkenmark (1998) pointed out. In any case as long as the
relevant hydrological data are not available to the riparian parties it is not
possible to know the degree of water availability needed for all water use

purposes.

The situation in water consumption in Israel, the West Bank and Gaza
Strip around the year 1995 is described in Table 2.5 (Jagerskog, 2000). The
study carried out by Jargerskog (2000) implies the inequality in distribution
of water in the area. The Israelis are using about 80% of the available West
Bank underground water, which is supplying the northern and western part
of Israel known as Samaria area, while the remaining 20% is used by

Palestinians.

To achieve a balance for both sides the Palestinians and the Israelis
including the Jewish settlements inside the West Bank, the water demand is

expected to grow to be twofold of the water consumption in the area.
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Table 2.5 The consumption of the water in Israel, West Bank and Gaza
(Jagerskog 2000, modified by Asheesh)"!

Water consumption
Area (m®/capita/a)
Israel close area 407
Palestinians close area West Bank 100
Jewish settlement in side the West Bank 650
Palestinians inside the Israeli area 100
Jewish settlement inside Gaza strip 1700*
Gaza strip 100

*The biggest share of the water amount is taken from the Israeli water network.

Thus water in the Middle East is one of the key resources for life and
future social economic development as well as a pretext for a war. The
Jordan River system shared by Jordan, Israel, Palestinians of the occupied
territories, Syria, and Lebanon is a major transnational political issue in the
region (AL-Safir, 2000). The mere solving of the land division problem will
not guarantee a successful peace process. Table 2.5 provides that in a region
with such limited water resources the peace process may also be

significantly affected by water sharing and proper water management.

There have been various proposals made to increase the water potential
in the Middle East. Transporting water from the neighboring countries like
Turkey, however, can be one solution of water shortage in the Middle East
for in the short run but not in the long run (Barker 2000). Desalination of sea
water is one of the options available in the long run. Anon (2000). These
findings also stress that long term planning and looking for secure water
supply and new water resources are important for the future. Falkenmark
(1998) recommended also a water scarcity index to be used. However, as
long as complete relevant hydrological data are not available to all the
riparian parties it is not possible to know the degree of water availability

needed for all water use purposes. This weakness has been attempted to
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remove by Wolf who developed a computer projection model; the model
can project water supply and demand into the future. Initial conditions for
population growth, water supply, and current use are used to forecast future
water demand as a function of population, while future water supply is

assumed to remain constant.

Though the conflict over water in the Middle East or the Israeli-
Palestinian area has been researched, the technical and administrative
aspects have so far been given insufficient attention. Especially water
administration has been neglected and its importance in the political conflict
has been overlooked. The need to concentrate on the issues was stressed
already by the study carried out by Falkenmark (1989) and related round
table discussions. These provided advice on how to adjust the problem and
suggested the following when approaching and transcending the water

barrier (Falkenmark, 1989):

e Vision the technology available to increase and to improve the
component of available water resources, ground water storage,
wastewater reuse, dams to increase the potential availability;
desalination and applying new methods can be the only way to
secure the Israel water situation, water transfer and to decrease the

water demands and needs by reducing the conveyance of losses.

e Identify the administrative measures to import food rather than
water; in case of the Middle East in general and particularly the
Jordan River riparian countries encourage the efficiency of the
industrial action so that water demands between the three countries

are reduced.
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While the Palestinian-Israeli water conflict is seemingly political in its
nature, any political solution presupposes a strong technical and
administrative solution. Development of the technical and administrative
aspects of the water system is thus an essential part of the peace process.
Eventually, the peace negotiations offer a real possibility to study the
technical and administrative questions and proffer solutions that could be

agreed on by both parties.
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Chapter Three

Water Management in Palestine
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Palestine consists of West Bank and Gaza Strip; these territories were
parts of historic Palestine consisting of Israel, West Bank and Gaza Strip.
The West Bank and Gaza Strip came under the full Israeli military control
after 1967 war. The authority over parts of these territories was handled to
the Palestine Liberation Organization (PLO) in 1993 and 1995 under Oslo
Declaration of Principles and accordingly the Palestinian National Authority

(PNA) was created. [24, 29]

The transfer of authority from Israel to the PNA was planed in 1995
and considered by Palestinians as the start of new era with high new
expectations: better economic and prosperous life. Better water supply was
among these high expectations. However, agreement was not reached
between the two sides on transfer of water authority, and coordinated water
management was proposed by the Israeli side and agreed upon by the

Palestinian side to help easing water services to Palestinian population.

The peace process and the completion of peace agreement negotiation
stopped and conflict between both sides turned into armed. This wary
situation with negative economic growth and development in the Palestinian

areas resulted in poverty levels increase.

3.1 Palestinian national water policy ***°!

Palestine must develop and manage its scars water resources efficiently
in order to meet present and future water needs in an environmentally
sustainable way. The main elements of a Palestinian water policy, based on
the principle of a sustainable development, have been established as a base
for decisions on the structure and tasks of water sector institutions and water

sector legislation. This policy lays down the principle of integrated water
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resources management and stresses an economic sustainable development of
all available water resources. The development and the management of the
water resources in Palestine must be coordinated on a national level and
carried out on the appropriate local level. This should ensure that domestic,
industrial and agricultural development and investments will be compatible

with the quantity of water resources available.

At the service delivery level, Palestinian Water Authority’s policy is to
have four regional utilities in the West Bank and one utility in Gaza. This
strategy will in the long term encourage the involvement of the private
sector in the implementation of certain projects that could be contracted out
by the utilities. The Palestinian Water Policy, as set out in the following
principles, will be the basis for decisions on the structure and tasks of water

sector institutions, and the water sector legislation:

e All sources of water should be the property of the state.

e Water has a unique value for human survival and health, and all
citizens have a right to water of good quality for personal

consumption’s at costs they can afford.

e Domestic, industrial and agricultural development and investments

must be compatible with water resource quantity available.

e Water indeed is an economic good, therefore the damage resulting
from the destruction of its usefulness (pollution) should be paid the

party causing the damage (polluter); polluter pays principle.

e Water supply must be based on a sustainable development of all

available water resources.
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The development of the water resources of the resources of
Palestinian territory must be coordinated on the national level, and

carried out on the appropriate local level.

The national water sector management should be carried out by one
responsible body; with the separation of institutional responsibility
for policy and regulatory functions from the service delivery

functions.

Public participation in water sector management should be ensured.
Water management at all levels should integrate quality and
quantity.

Water supply and waste water management should be integrated at

all administrative levels.

The optimal development of water supply must be complemented

by a consistent water demand management.

Protection and pollution control of water resources should be

ensured.

Conservation and optimum utilization of water resources should be

promoted and enhanced.

The Palestinians will pursue their interests in connections with

obtaining the right of water resources shared by other countries.

The Government will cooperate with regional and extra- regional
parties to promote the optimum utilization of water resources to
identify and develop new and additional supplies, and to collect and

share relevant information and data.
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While Palestinian National Authority policies towards water
management need to be on one hand efficient, with equal-equitable water
distribution and allocation among various public groups, and sustainable in
time and space and in quality and quantity, PNA have no access and
mobility to Palestinian Water resources and inherited a water system where
their capacity is limited from administrative- legal, technical, technological,
financial, and institutional aspects. Therefore, PNA has no real power and —
or authority over the system. PNA water policies were very limited and

added to water poverty.
3.2 Strategy [+ %!

Strategy statement: “To secure an environmentally sound and
sustainable development of water resources, through efficient and equitable

water management”.

Ob jective
Sustainable Management of
Vater Resources
Faclitating Integrated Manogement of Development of
Ervironment Water Resources Water Resources
Key Areas Key Areas Key Areas
¥ Strengthen Notionol * Pursue Palestinion * Covern Water
Policies anol Regulo tions. Water Rights
and
* Inprove Information
* Build Institutional e
Copacity and Develop Semveemont of Wasetewater
Human Resources R I tment
* Pronote Public nvesiments
Avareness and regional * Enforce Pollution Operation
and Interno tonal Control and Protection
Cooperation

Action ‘ ‘ Action ‘ ‘ Action
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3.3 Key elements of the water management strategy

The overall development objective of the Water Management Strategy
is to translate the messages of the National Water Policy into strategic
imperatives the strategy emphasizes the necessary aspects water
development as the establishment of a comprehensive framework for
sustainable management of Palestine's water resources. In addition to
development of appropriate institutional set-up for reforming and
strengthening the water sector in co-ordination with relevant stakeholders.
This long term and coordinated strategy for the water sector will be used as
an overall basis for the further planning of the activities and tasks in the
water sector. The overall objective for Palestine in the water sector is to
secure environmentally sound and sustainable development water resources
through efficient and equitable water-management. The multi-objective
water resources-management strategy builds upon the eight key elements

which intend to meet this objective and the challenges outlined previously.
The key elements of the strategy are:-
1- Secure Palestinian water rights

This strategy emphasizes the Palestinian right for sovereignty and
full control over their own water resources. The strategy for the short
term is to define and pursue Palestinian water rights. A first step will be
the implementation and full utilization of the water allocations committed
in Article 40 of the Oslo 2 Agreement. The next step will be to prepare
the negotiation strategies for the final status negotiations and finally to

agree upon a final water agreement between Palestine and Israel.

2- Strengthen national policies and regulations
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This strategic component responds to the need for improving the
existing policy and the legal framework in the water sector by introducing
new rules and regulations that provide incentives and enforcement
mechanisms for sustainable water resources management and

development
3- Build institutional capacity and develop human resources

The long term strategy regarding the water sector institutions is to
achieve the most appropriate Institutional arrangement in the water sector
based on the principles of sustainability. This includes the establishment
of autonomous regional local water utilities. For the Human Resources
Development and executive capacity that is necessary for the water

sector.
4- Improve information services and assessment of water resources

The information management strategy is to develop a comprehensive
information system on water resources with the required analytical
capacity to deliver relevant information products to the decision makers,

planners, development agencies and the public.

5- Regulate and co-ordinate integrated water and wastewater
investments and operations

The overall strategy is to provide and co-ordinate the framework and
strategic interventions and investments to ensure long-term water supply
with sufficient quantity and quality for the water users, including the
integration of wastewater services as a key element for improving socio-

economic conditions in the country.

6- Enforce water pollution control and protection of water resources
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The strategy is to develop the appropriate efficient legal regulatory
and institutional instruments to enforce pollution control and protection of

the water resources through coordinated efforts with relevant institutions.

7- Build public awareness and participation

The strategy is to enhance public awareness and understanding about
the particular importance of the scarce water resources, as well as to raise
their knowledge on the management decisions taken in the sector. In
addition it is to create the proper mechanisms and incentives for public

participation in all stages of the project cycle.
8- Promote regional and international co-operation

As one of the core areas in the Peace Process, and as water is scarce
in he region, Palestine commits itself to co-operate regionally and
internationally to develop new and additional water resources and any

other water related matters.

3.4 Implementation of the strategy
1- Approach

The institutional and regulatory framework for water resources
management in Palestine will have to cope with a situation of growing water
demand, deteriorating quality and conflict between different user categories
as well as issues of water rights between neighboring countries. The needed
approach to completion and implementation of the Water Management
Strategy is the one that builds and utilizes local capacity and strengthens
ownership, commitment and awareness among local institutions -public,

private, non-governmental -and more broadly with civil society.
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2- Institutional arrangement

The implementation of the Water Management Strategy will entail
specific analysis and actions related to a range of physical, hydrological,
water use, institutional, human resources, economic, and environmental
issues affecting the sector. An important aim of the implementation
process is to strengthen national capacity for carrying out complex, multi-
sectorial management and regulations in the water sector. The
implementation of the Water Management Strategy will be a participatory
process involving PW A staff and other key institutions and stakeholders
such as the national water council, water related ministries,
municipalities, and organizations in conjunction with limited outside

experts if necessary, to carry out specific tasks.

There are a large number of stakeholders and in Figure 2.2 some of
the main connections with the ministries are identified. After the
adoption of the Water Strategy one important step for PW A will be to
invite the involved ministries and authorities to take part in the

implementation and to establish a framework for the cooperation.

MOPW
Ministry of
Public Work
MOPIC
Ministry of Planing and| General M‘M‘DA
International Cooperation Plarning Sector \Q\)Sf ry
Planning Agriculture
. Work
Environmental ‘ Hearing
, quality Licences
issues
Organize
Mimsm{lr‘y Water rules PWA operator level MinmSD%PGy
of Justice Hearing %%v:a%?ﬁtent
Licences
Water Product
Tariffs Sector giondards
Planning Wat
MOF Water Sector ¢ i:; VO
Ministry |Cost Recovery quadity Minis try
of Finance Standards | of Health
MOI
Ministry
oflndustry

Figure 3.1 Main Interfaces with ministries
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3- Phasing

The figure 2.3 gives an overview of the time schedule for the
implementation. The implementation of additional studies and
accomplishment of water management actions according to agreed task
descriptions. The periods of intensive activity versus periods of more

routine-like work varies for each implementation block.

Implementation 1998-2000 | 2001-2002 | 2003-2005

1- Palestinian water rights | 464444 12222 L2222

2- Policies and regulations | ¢4444¢ 12222 1 X kel

3- Implementations and 122222 12222 falalakaie
human resources

4- Information and 400040 X Skl Fkkx
resources assessment

5- Water supply and ZX22 2 1 X kil
sanitation regulation

6- Pollution control and 0000 L XL dakek
resource protection FrFAAK

7- Public awareness and falaiakakeie i 2 2 L X ek
participation

Intensive Activity 44444

Periodic Activity =~ *****

Figure 3.2 Time schedule for implementation

4- Funding of the implementation:

PWA has submitted a project document (Phase 2) to Norwegian
Government (NORAD) with a request for continuing support to institutional
building from 1998 to 2000 with a budget of 57mill NOK. This budget has
already been approved by NORAD. This program will cover most of the-
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funding needed for institutional building to supplement what is already in
place from other donors. The implementation process was extended until
2002. The Netherlands has agreed to join the Norwegian Government in its

program for the third phase.
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Chapter Four
Methodology
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This chapter covers the procedure as well as the instruments used to
carry out this research. It also describes the population and the area where
the research was conducted, the research design, and the statistical methods
adopted in analyzing the results of the research. The purpose of the research
is to determine the implications of water management policies on water

poverty in Palestine, also to estimate the water poverty index (WPI).
4.1 Research design
The research work was divided into three parts:

The first part of the research is descriptive through the design of a
questionnaire to measure the implications of water management policies on
water poverty. This part of the research involves two types of variables,
namely dependent and independent variables. The dependent variables are
mainly:

e Water supply.

e Water consumption.

e Health and water quality.

e Sanitation.

e Water pollution.

The main independent variables are:

e Gender ( Mail or Female)

e Place of residence (City, Village, Camp).

e Management system (Municipality, Village, Camp Manager).

e Age.
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e Social responsibility (single, father, mother).
e Family Size.
e Income Variable.

The second part of the research work was the interviews which were
developed and conducted to complete the research. The third part was
estimation of water poverty index using different methods and comparisons

between these methods.
4.2 Target population

The population of this research is the population of West Bank. The
size of the proposed population is 385089 households [Palestinian Central
Bureau of statistics]. They are distributed to eleven governorates. Table 4-1

below shows the distribution of the population.

Table 4.1 Distribution of population

Governorate Households
Jenin 42181
Tubas 7454
Tulkaram 28574
Nablus 54314
Qalqgilya 15037
Salfit 10144
Rmallah and Albira 46186
Jericho 6900
Jerusalem 69183
Bethlehem 29463
Hebron 75653
Total 385089
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4.3 Sample of the study

The sample is taken as a random sample with a size of 2000
households. The distribution of the sample according to governorates is

shown in Table 4.2.

Table 4.2 Sample distribution according to governorates

Governorate Households Percent

Jenin 219 11
Tubas 39 2
Tulkaram 148 7.4
Nablus 282 14.1
Qalqilya 78 3.9
Salfit 53 2.65
Rmallah an Albira 240 12
Jericho 36 1.8
Jerusalem 359 17.69
Bethlehem 153 7.65
Hebron 393 19.65
Total 2000 100

However, the number of valid questionnaires obtained was 926. These
were distributed according to independent variables as shown in Tables 4.3

to 4.7 below.

Table 4.3 Sample distribution according to gender variable

Gender Frequency | Percent %
Male 745 80.5
Female 181 19.5
Total 926 100.0

Table 4.4 Sample distribution according to place variable

Place Frequency | Percent %
City 476 514
Village 236 25.5
Camp 214 23.1
Total 926 100.0
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Table 4.5 Sample distribution according to authority variable

Authority |Frequency | Percent %
Municipality 852 92
Council 74 8
Total 926 100.0

Table 4.6 Sample distribution according to age variable

Age Frequency | Percent %
Less than 20 161 17.4
From 21-35 555 59.9
From 36-50 152 16.4

51 and more 58 6.3
Total 926 100.0

Table 4.7 Sample distribution according to social responsibility variable

Social responsibility | Frequency | Percent %
Single 620 67
Father 228 24.6
Mother 78 8.4
Total 926 100.0

4.4 Research instruments
Instruments used in this research were:

1- The questionnaire.
2- The interviews

3- Other data collection methods.
4.4.1 The field survey

One of the main instruments used in this research is the questionnaire
which was used to help in measuring the implications of water management
policies on water poverty in Palestine. The questionnaire was developed

then reviewed and modified to obtain the final form of the questionnaire



63
which will appear in Appendix A. The questionnaire includes 39 items
divided into 3 topics. Table 4.8 below shows the distribution of these items

to the topics.

Table 4.8 Topics and items of the questionnaire

Topic Items
General information 1-11
Information about housing 12-18
Information about water supply, 19-39
sanitation, use, and health situation
Total 39

Questionnaire reliability

To measure the reliability of this instrument, the reliability test of
Cronbach Alpha formula was applied. The result of the reliability
coefficient was 0.75. Based on this result, the questionnaire developed can

be considered as a reliable instrument and fit the purpose of the study.
4.4.2 The interviews

Another main instrument used in this research is the interviews. They
are important to complete the study of water management policies
implications on water poverty. Questions of the interviews will appear in
Appendix B. Twenty interviews were conducted. The following are list of
the interviews held:

e  Environmental Authority.
e  Palestinian Water Authority.

e  West Bank Water Department.

e  The managers of water Department of the following Municipalities.
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1. Jenin
Tubas
Tulkaram
Nablus
Qalqilya
Salfit
Rmallah and Albira

® NS kR

Jericho
9. Jerusalem
10. Bethlehem
11. Hebron
e Ministry of Planning
e Ministry of Economics
e Ministry of Local Authority
e Ministry of Agriculture
e Ministry of Tourism
e Negotiation Office.
4.4.3 Other data collection

Data also were collected from reports, studies, visits and calls.
Reports and studies from Palestinian Water Authority were used in data
collection. A study from the Ministry of Planning was used; also, studies
from Palestinian Central Bureau of Statistics were used. Some data for
calculating water poverty index were collected through a visit to the
ministry of Agriculture, also through contact with Wild Life Protection

Committee.

4.5 Statistical analysis
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The following statistical techniques were used:
e Means, standard deviations, and percentages.
e Walks lamda test.
e Sidak post Hoc Test.
e Independent T Test.
e One way analysis of variance (ANOVA).

e Scheffe post Hoc Test.

Alpha equation to determine the reliability of the questionnaire.

Factor analysis to differentiate between variables impacting

water poverty.
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Chapter Five

Results and Discussion
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In the following sections study, results and their discussions were

presented in three groups:
e Water poverty index estimation.
e Field Survey (Questionnaire).
e Interviews.
5.1 Results and analysis of water poverty index estimation
This section will include results and analysis of water poverty index

estimation. The following are the results of various methods used in this

research for estimation of water poverty index:
(2) The conventional composite index approach

The results of the approach are summarized in the following Table 5.1

Table 5.1. WPI calculated using the composite index approach

Water Access to | Index of time spent
availability % | water % | in water collection WPI
Weights 0.5 0.4 0.1
44 65.7 5.5 58

In this approach, the index itself is constructed from three variables

which capture the essence of what is being measured.

These variables include:

J Water availability.
) Access to safe water and sanitation.
° Time taken to collect domestic water.

This method was used effectively since there was a defined base rate,

so the problem of incommensurability does not arise in this method as the
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index is composed of parts which can be compared as they are all expressed
as a percentage (or index number). In addition, by using water access and
time spent to collect water as a proxy for socioeconomic well-being (the two
can be shown to be highly correlated), so the problems associated with

calculating incomes, exchange rates, etc. were avoided.

The results in Table 5.1 show that the physical assessment of water is
44, access to safe water and sanitation is 66, and the index of time spent in
water collection is 6. The value of the calculated water poverty index is 58
(index numbers), this figure indicates that there is a problem of water stress.
From the components of water poverty index, policy makers can see that
their priority for future water management may be to allocate more
investments for exploiting of new water resources to increase available
water and to increase the number of people who have access to safe water
and sanitation. The calculation of the water poverty index using this

procedure is shown in appendix A.
(b)Holistic WPI calculation approach
The results of this approach are summarized in Table 5.2.

Table 5.2 WPI calculated using the holistic approach

Resources | Access | Capacity | Use | Environment | WPI
Weights 0.2 0.2 0.2 0.2 0.2
44 68.1 37.4 22.8 25.4 39.5

The WPI in this approach is based on a holistic frame work. The
components of the WPI were identified in order to capture the wide range of

1ssues which are relevant.
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The components of the WPI include the following:
e Resources: The physical availability of surface and ground water.

e Access: The extent of access to water for human use. Access means
not simply safe water for drinking and cooking, but water for

irrigating crops or for industrial use.

e Capacity: The effectiveness of people’s ability to manage water.
Capacity is interpreted in the sense of income to allow purchase of
improved water, and education and health which interact with income

and indicate a capacity to lobby for and manage a water supply.

e Use: The ways in which water is used for different purposes; it

includes domestic, agricultural and industrial use.

e Environment: An evaluation of environmental integrity related to

water and of ecosystem goods and services.

This approach does not neglect the issues of environmental integrity
and ecosystem water needs, or of the requirements of water for food or other
productive uses versus domestic needs. It provides a means of
understanding the complexities of water issues by integrating the physical,
social, economic and environmental aspects, and linking water and poverty
issues. So, this approach could be considered as a more comprehensive and
comparative approach and the value of water poverty index resulted from

this approach could reflect to a great extent the real situation.

The results in Table 5.2 show that the value of water poverty index is
39.5, this value indicates that there is a serious problem of water facing our

country. The results of sub-indices shown in Table 5.2 are relatively high in
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access, low in capacity, use, and environment and relatively low in

resources.
(c) Matrix approach and water poverty index (WPI) pentagram
(i)  Matrix approach

The main characteristics of water stress and human welfare could be
combined into a two-dimensional matrix. The characteristics under laying
the WPI (calculated using the previous approach) are expressed in a two

dimensional matrix as shown in Figure (5.1).

Availakility Lo
Anol | 0.56 |
t

03 A >< West Bank

Figure 5.1 Using a matrix approach to express the WPI

This result shows that the situation of the West Bank is characterized
by: Low capacity and use but relatively high availability and access.
However, this is not a complete description of the frame work because the
fifth factor, environment, should also be included, but has been omitted here
for presentational simplicity. To overcome this and to incorporate the

environmental factor the water poverty index pentagram will be used.

(i)  The water poverty index (WPI) pentagram.
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Using this approach, it is possible to understand more explicitly which
attributes of the water sector most need to be developed. So, WPI
pentagram can be used to examine the points of strength and weakness of
the water management components. Displaying the information in this

format makes it easier for policy makers and stakeholders to understand.

Figure 5.2 WPI pentagram for West Bank.

This analysis reveals that investment in physical and financial capital to
promote more effective water use would be productive, as would capacity
building in terms of human and social capital. It is important to note, that
since the scale on each axis of the pentagram shown in Figure 5.2 extends to

100, there is much room for improvement on every characteristic.
(d) A simple time analysis approach

In this method the WPI is determined by the time required (per capita)
to gain access of a particular quantity of water. This definition is acceptable

in rural areas where infrastructure was less relevant.
The result of WPI using this approach was:

WPI1=20
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In cases where the water is provided by infrastructure the value of the
WPI would be equivalent to the wage-earning labor time required by
residents to enable them to pay the appropriate fee for that level of water

provision.

While the method is apparently very simple, it does have a number of
weaknesses. The single figure simply reflects domestic issues, and fails to
include ecosystem needs and commercial concerns; nor does it really
address the water assessment issue in an interdisciplinary, holistic way. In
addition, it does not fully address the supply side, although it does produce a

measure which is universally easy to understand.
(e) Falkenmark water stress index

This index measures per capita water availability and considers that a
per capita water availability of between 1000 and 1600m3 indicates water
stress, 500-1000m3 indicates chronic water scarcity, while per capita water
availability below 500m3 indicates a country or region beyond the water

barrier of manageable capability.
Falkenmark index: water resources per capita per year

The result of Falkenmark water stress index for West Bank was 53,

which indicates absolute scarcity.
5.2 Questionnaire results and discussion

This section summarizes and discusses the results obtained from the

statistical analysis of the questionnaire.

5.2.1 Characteristics of the sample surveyed
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This section includes a description of the most important selected
characteristics of peoples of the sample surveyed.
1. Gender and age categories

Tables 5.3 and 5.4 illustrate the distribution of sample members
according to gender and age. From these tables we can see that 80.5% of

the sample was males, and 59.9% were of age category (21-35 years).

Table 5.3 Sample distribution according to gender

Gender | Frequency | Percent %
Male 745 80.5
Female 181 19.5
Total 926 100.0

Table 5.4 Sample distribution according to age categories

Age Frequency | Percent %
Less than 20 161 17.4
From 21-35 555 59.9
From 36-50 152 16.4

51 and more 58 6.3
Total 926 100.0

2. Locality type and family characteristics

Table (5.5) shows the distribution of the sample according to locality
type. About 51.4% of sample members are living in cities, 25.5% in
villages, and 23.1% living in refugee camps. Tables (5.6, 5.7 and 5.8)
illustrate sample distribution according to number of families in the house
hold, family member's number, and social responsibility. 80.1% of peoples
in sample are of one family living in the house hold, 69.9% are of (4-7)

family members.

Table 5.5 Sample distribution according to locality type
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Locality Frequency | Percent %
City 476 514
Village 236 25.5
Camp 214 23.1
Total 926 100.0

Table 5.6 Sample distribution according to number of families in the

household
Families Frequency | Percent %
One 742 80.1
Two 150 16.2
Three and more 34 3.7
Total 926 100.0

Table 5.7 Sample distribution according to family member number

Family member | Frequency | Percent %
number

From 2-3 76 8.2
From 4-7 647 69.9

8 and more 203 21.9
Total 926 100.0

Table 5.8 Sample distribution according to social responsibility

Social responsibility | Frequency | Percent %

Single 620 67

Father 228 24.6

Mother 78 8.4

Total 926 100.0
3. Education

Table (5.9) shows the distribution of sample members according to
educational level. About 34.3% are of Tawjihi level, 32.7% are of
university degree level, 28% are less than Tawjihi and 5% are of master

degree and higher.

Table 5.9 Sample distribution according to education level

| Education level | Frequency | Percent % |
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Less than Tawjihi 259 28
Tawjihi 318 343
University degree 303 32.7
M.A and higher 46 5
Total 926 100

4. Employment and average income

Table (5.10) illustrates the distribution of sample numbers according to
the number of employees in the family. It is shown that 56.2% of peoples of
the sample having one employee in the family, while 41% having 2-3

employees in the family.

Table (5.11) illustrates sample distribution according to monthly
income. It is shown that 58.2% of sample members have an average income
of (1001-2500) NIS, 26.5% with an average income less than 1000NIS,
9.9% with an average income (2501-5000) IS, 5.4% with an average income

more than 5000 NIS.

Table 5.10 Sample distribution according to number of employees in the

family
Employees Frequency | Percent %
One 520 56.2
Two to three 380 41
Four to seven 26 2.8
Total 926 100.0

Table 5.11 Sample distribution according to average income

Income (NIS) Frequency | Percent %
Less than 1000 245 26.5
From 1001-2500 539 58.2
From 2501-5000 92 9.9
5001 and more 50 5.4
Total 926 100.0
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5. House characteristics

Tables (5.12) to (5.18) illustrate house characteristics of the sample
surveyed which have a grate impact on families heath situation and families
behavior in response to water, also it reflects families economical situation
in general. Tables (5.12) to (5.16) illustrate sample distribution according to
house type, house area, garden availability, room numbers and kitchen
availability, respectively. About 61.6% are living in independent houses,
38.4% are living in apartments. 28.8% are living in houses with area (141-
200m’, 9.3% are living in houses less than 60 m® in area. 47.3% living in
houses with garden, 52.7% living in houses without area. About 19.5% of
sample members are living in houses with one room, 29.9% with two rooms,
30.7% with three rooms, and 19.9% living in houses with four rooms and
more. About 65.7% have kitchen in their house, while 34.3% have no

kitchen 1n house.

Table 5.12 Sample distribution according to house type

House type Frequency | Percent %
Independent 570 61.6
Apartment 356 38.4
Total 926 100

Table 5.13 Sample distribution according to house area

House area Frequency | Percent %
Less 60 86 9.3
From 61- 100 179 19.3
From 101-140 251 27.1
From 141-200 267 28.8
201 and more 143 154
Total 926 100
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Table 5.14 Sample distribution according to garden availability

Garden Frequency Percent %
Yes 438 473
No 488 52.7
Total 926 100

Table 5.15 Sample distribution according to room numbers

Room number Frequency | Percent %
One room 181 19.5
Two rooms 277 29.9
Three rooms 284 30.7
Four rooms and more 184 19.9
Total 926 100

Table 5.16.Sample distribution according to kitchen availability

Kitchen Frequency Percent %
Yes 608 65.7
No 318 34.3
Total 926 100

Tables (5.17, 5.18) illustrate sample distribution according to
availability of water tank for the house, and according to bath-room type.
59.4% of sample members having water tank for their houses, and 40.6%
have no water tank. As shown in Table (5.18), 27.3% having internal bath-
room, 13.9% having external path room, 13.9% having an internal bath-
room without a pump, 39.8% having internal bath-room with shower and

pump, and 5% having internal bath-room and shower without a pump.

Table 5.17 Sample distribution according to water tank availability

Water tank Frequency Percent %
Yes 550 59.4
No 376 40.6
Total 926 100
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Table 5.18 Sample distribution according to bath-room type

Bath-room type Frequency | Percent %
External 129 13.9
Internal 253 27.3
Internal + without 129 13.9
WC + with 369 39.8
WC + without 46 5
Total 926 100

5.2.2 Variables affecting water poverty

This section will show the study results, discuss and highlight the

main outcome of these results.

Q.1 Are there any significant differences between water poverty
domains?

To answer this question two statistical tests have been performed. The
first is Wilks Lambda Test to know if there are differences in the sample
responses towards the water poverty over all the domains. Table 5.19 shows
the results of Wilks Lambda Test. The other test is Sidak Post Hoc to
compare between the domains. Table 5.20 shows the results of Sidak Post

Hoc. The results of these tests show that:
e Wilks Lambda Test results show that there are significant differences

between the domains.

Table 5.19 Wilks Lambda results for differences in sample responses
towards the water poverty according to the different domains.

Walks Lambda F D.F | ErrorD.F | Sig*
value
0.021 2303.073 | 4 198 |*0.0001

* Significant at (o= 0.05)
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Table 5.20 Sidak Post Hoc results for multiple comparisons between the
domains

>
- =
> o
Water Poverty | 2 & £ - S '4;95 3 ? %
35| 2 | §% | €% | 3
O To & B = Z
Supply of -1.704% | -0.341* | -0.671* | 0.072
water
Consumption 1.363* | 1.033* | 1.776*
of water ' ' '
Health -0.330% | 0.413*
situation ' '
Sanitation 0.743*
services )
Water quality
(pollution)

* Significant at (o= 0.05)

Q.2 Are there any significant differences in sample responses
towards the water poverty due to the gender variable?

To answer this question, independent T-test has been used to analyze
the data from questionnaire. Table 5.21 shows the results for both male and
female groups over the different domains. The table includes the mean, the
standard deviation, the T-test value, and the significance level (using a
confidence level of 0.95). The results show that there are significant
differences between males and females in the domains of consumption of
water, sanitation services and water pollution. No significant differences
between males and females were found in the domain of supply of water,

health situation domains.

Table 5.21 T-Test results for differences in the water poverty according to
gender variable for different domains.
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Water Gender| N | Mean | SD | DF | T | sig
poverty
Supply of male 745 | 1.918 0.55
water female | 177 |3.61 0.44 920 1.035-|0.301
) male 316 |3.42 0.67 0.004
Consumption female | 117 361 0.56 431 2.873- 1,
Health male 165 1.94 0.26
situation female |91 1.99 0.17 254 1.756-10.080
Sanitation male 328 2.41 0.38 0.004
services female | 105 |2.29 0.295 431 2.904 |
. le 233 1.53 0.20
Water quality ma 0.000
(pollution) female | 117 1.69 0.158 | 348 7.248- 1%

* Significant at (o= 0.05) critical at (1.96)

The differences were significant differences in the domains of

consumption of water in favor to males and in the domain of water pollution

in favor to females.

The results obtained on gender subject reveal that

consumption of water for females was less than that of males, and for

sanitation services it was better for males. This result reflects that more

effort should be directed to enhance the situation of females from the aspect

of water services.

Q.3 Are there any significant differences in sample responses towards

the water poverty due to the place of living variable?
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To answer this question, two statistical tests have been performed. The
first i1s the one way analysis of variance test (ANOVA) to test the
significance, if any, of the place of living overall the domains. Results of
ANOVA test are shown in Table 5.22. The other is the Post Hoc test to
measure the significance, if any, between the different places of living.

Results of Post Hoc test are shown in Tables 5.23, 5.24 and 5.25.

The results of these tests show that:

e ANOVA test results show that there are significant differences due to
the differences in the place of living for consumption of water, health

situation and sanitation services domains.

e For the consumption of water domain, significant differences are
shown between people living in cities and people living in villages
and refugee camps. No significant differences are shown between

people living in villages and those living in camps.

e For the health situation domain, significant differences are shown
between people living in cities and people living in villages and
refugee camps. No significant differences are shown between people

living in villages and those living in camps.

e For the sanitation services domain, significant differences are shown
between people living in cities and people living in villages and
refugee camps. No significant differences are shown between people

living in villages and those living in camps.
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Table 5.22 One Way ANOVA results for differences in the water poverty
according to place of living variable for different domains

SOV | ss DF | MS F Sig

Domains
value

B.G 0.527 2 0.264
Supply of water | W.G | 262.817 | 923 0.285 10.925]0.397
Total | 263.344 | 925
B.G 6.945 2 3.473
W.G | 178.635 | 434 0.412 | 8.437|0.0001*
Total | 185.580 | 436
B.G 2.129 2 1.065
Health situation | W.G | 11.755 255 0.046 | 23.09 | 0.0001*
Total | 13.884 257
B.G 2.796 2 1.398

Consumption of
water

S:rnvlf:;on W.G | 55698 | 432 | 0.129 |10.84 | 0.0001*
Total | 58.494 | 434
BG |0.118 |2 0.058
Water quality - | W.G | 14492 | 351 | 0.041 || 454 | 0042
pollution Total | 14.609 | 353 ' '

Table 5.23 Scheffe Post Hoc results for multiple comparisons for the
consumption of water domain.

Place City Village Refugee camp
City 0.2557* 0.3083*
Village 0.052
Refugee camp

Table 5.24 Scheffe Post Hoc results for multiple comparisons for the health
situation domain.

Place City Village Refugee camp
City 0.2042* 0.1559*
Village 0.048-
Refugee camp
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Table 5.25 Scheffe Post Hoc results for multiple comparisons for the
sanitation services domain.

Place City Village Refugee camp
City 01275%* 0.1934*
Village 0.066
Refugee camp

The results obtained from the sample surveyed show that the
consumption of water for peoples living in cities is more than that for
peoples living in villages and refugee camps. This may be because there are
still some villages not connected to network so those people may have
reduced their needs, also this may be due to people's economic situation

(which is getting worse and worse due to Al-Aqgsa Intifada).

The results show that the health situation for peoples living in cities is
better than that for people living in villages and refugee camps. This may be
because in some villages (not connected) different types of water supply are
used so the water may be of worse quality which increases the probability to
be affected by diseases. Also, most of refugee camps are not connected to
sanitation network, so the health situation will be worse. Also, the
economic situation plays an important role here as we discussed above.
Table 5.28 shows that the sanitation services in cities are better than villages

and refugee camps. It is an expected result for the reasons mentioned above.

Q.4 Are there any significant differences in sample responses towards
the water poverty due to the management system variable?

To answer this question, independent T test has been used. Table 5.26
shows the results over the different domains. The results show that there are

significant differences between Municipality and Village council as a
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management system in the domains of supply of water, health situation and

sanitation services in favor to Municipality system.

Table 5.26 T-Test results for differences in the water poverty according to
management system variable for different domains

Water Authority| N |Mean | SD |DF |T Sig.*
poverty
*Munici. 852 [1.93 0.53
SuIt)ply of Villase 924 734 2.019
water g 74 |1.78 | 0.58
Council
Munici. 405 |3.45 0.62
Consumption
. 435 1.56- [0.119
of water Village 1 35 1364 | 0.97
Council
Munici. 236 | 1.96 0.28
Htealih Villase 256 |2214 | 2028
situation g 22 185 |0.13
Council
o Munici. 387 |[2.40 0.36
Sam'tatlon Villane 433 3192 2.002
services g€ 48 222 | 037
Council
Water Munici 326 |1.59 0.21
quality/ 352 1.948 |0.052
pollu‘[ion Authorlty 28 1.51 0.15

*Munici: Municipality

Q. 5 Are there any significant differences in sample responses towards
the water poverty due to the age variable?

To answer this question, two statistical tests have been performed. The
first i1s the one way analysis of variance test (ANOVA) to test the

significance, if any, of the age variable overall the domains. Results of
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ANOVA test are shown in Table 5.27. The other is the Post Hoc test to
measure the significance, if any, between the different ages (less than 20
years, 21-35 years, 36-50 years, more than 50 years). Results of Post Hoc
test are shown in Tables 5.28-5.32.

The results of these tests show that:

e ANOVA test results show that there are significant differences due to

the differences in ages for all domains.

e For the supply of water domain significant differences are shown
between people of ages less than twenty and those of ages 21-35 and
36-50, and between people of ages 21-35 and people of ages more
than 50, also between people of ages 36-50 and ages more than 50.

e For the consumption of water domain, significant differences are

shown between people of ages 21-35 and of ages more than 50 years.

e For the health situation domain, significant differences are shown
between people of ages less than 20 and of ages 21-35 years, and

between people of ages 21-35 years and between 36-50 years.

e For sanitation services domain significant differences are shown
between people of ages less than 20 and people of ages 36-50, and
between people of ages 21-35 and of ages 36-50.

e For water quality domain significant differences are shown between
people of ages less than 20 and ages 21-35, and between people of
ages 21-35 and people of ages 36-50.
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Table 5.27 One Way ANOVA results for differences in the water poverty
according to age variable for different domains

Domains S0V S.S D.F M.S | Fvalue | Sig.
Supply of | BG_| 16191 3153971 b oooor”
o W.G | 247.153 | 922 | 0.268 | 2O :
Total | 263344 | 925
Consumpti B0 3362 NN VWY I D
P [ W.G | 182218 | 433 | 0421 | * :
Total | 185.58- | 436
B.G 2.236 3 0.745 0.00002
Efiﬂ’on W.G | 11.648 | 254 | 0.046 | 16252 "7,
Total | 13.884 | 257
Sanitation | B:G_| 5333 R A R B
e W.G | 53.161 | 431 | 0123 | 1% :
Total | 58494 | 434
Water B.G 1.154 3 | 0385 ]
quality W.G | 13456 | 350 | 0.038 | 10-001 0.0003
(pollution) Total 14.609 353

Table 5.28 Scheffe Post Hoc results for multiple comparisons for the supply
of water domain

Age Less than 20 21-35 36-50 More than 50
Less than 20 0.2659-* | 0.3318-* 0.086
21-35 0.066- 0.353*
36-50 0.419*
More than 50

Table 5.29 Scheffe Post Hoc results for multiple comparisons for the

consumption domain

Age Less than 20 21-35 36-50 More than 50
Less than 20 0.059- 0.1464 0.3893
21-35 0.2050 0.4479*
36-50 0.2429
More than 50
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Table 5.30 Scheffe Post Hoc results for multiple comparisons for the health
situation domain

Age Less than 20 21-35 36-50 | More than 50
Less than 20 0.1692-* | 0.0625 0.0277
21-35 0.2317* ]0.1414
36-50 0.0902-
More than 50

Table 5.31 Scheffe Post Hoc results for multiple comparisons for sanitation

services domain.

Age Less than 20 21-35 36-50 | More than 50
Less than 20 0.2368-* | 0.188 0.0863-
21-35 0.2556* |0.1504
36-50 0.1053
More than 50

Table 5.32 Scheffe Post Hoc results for multiple comparisons on water

quality (Pollution) domain.

Age Less than 20 21-35 36-50 | More than 50
Less than 20 0.0994-* | 0.0361 0.00006
21-35 0.1356* |0.0994
36-50 0.0361-
More than 50

From the results obtained the consumption of water for peoples of age
category (21-35 years) is more than peoples of age more 50 years, as we
know always older peoples are more careful in saving than younger ones.
As expected, for heath situation younger peoples are of better situation than

older peoples.

Q.6 Are there any significant differences in sample responses towards
the water poverty due to the social responsibility variable?

To answer this question, two statistical tests have been performed. The

first is the one way analysis of variance test (ANOVA) to test the
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significance, if any, of social responsibility variable overall the domains.

Results of ANOVA test are shown in Table 5.33. The other is the Post Hoc

test to measure the significance, if any, between the different social

responsibility overall the domains. Results of Post Hoc test are shown in

Tables 5.34-5.38 for the different domains.

The results of these tests show that:

ANOVA test results show that there are significant differences due to
the differences in the social responsibility for all domains and overall

the total domains.

For the supply of water domain, significant differences are shown
between single and householder (father) and between householder

(father) and householder (mother).

For the consumption of water domain, significant differences are
shown between single and householder (father). No significant
differences are shown between householder (father) and householder

(mother).

For the health situation domain, significant differences are shown
between social responsibility (single) and householder (father). No
significant differences are shown between single and householder

(mother) and between householder (father) and householder (mother).

For the sanitation services domain, significant differences are shown
between social responsibility (single) and householder (father) and
householder (mother). No significant differences are shown between

householder (father) and householder (mother).
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e For water pollution domain significant differences are shown between
single and householder (father) and between householder (father) and

householder (mother).

Table 5.33 One Way ANOVA results for differences in the water poverty
according to social responsibility variable for different domains

Domains S.0V | SS DF | MS F value | Sig

Suonly of B.G | 5.084 2 2.542

Wilt’é’ryo W.G | 258260 |923 | 0280 [9.084 |0.0001%*
Total | 263344 | 925

Consumption | 20| 5:220 2 2.610

oo W.G | 180360 | 434 | 0416 |6.280 |0.0002%
Total | 185.580 | 436

Healih B.G | 0343 2 0.172

G W.G | 13.541 | 255 |0.053 |3.231 |0.041%
Total | 13.884 | 257

Sanitation B.G | 2612 2 1.306

. W.G | 55882 432 |0.129 [10.096 |0.0001*
Total | 58.494 | 434

Water quality | B:0| 0:669 2 0.335

(pollution) ~ | W-G | 13940 [351 0040 [8.424 |0.0001*
Total | 14.609 | 353

Table 5.34 Scheffe Post Hoc results for multiple comparisons on the supply

domain
Social Responsibility Single Father family | Mother family
Single 0.1547* 0.082-
Father family 0.2368-*
Mother family

Table 5.35 Scheffe Post Hoc results for multiple comparisons on the
consumption of water domain

Social Responsibility Single Father family | Mother family
Single 0.3264* 0.0967
Father family 0.2297
Mother family
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Table 5.36 Scheffe Post Hoc results for multiple comparisons on the health
situation domain

Social responsibility Single Father family | Mother family
Single 0.0698* 0.0895

Father family 0.0196
Mother family

Table 5.37 Scheffe Post Hoc results for multiple comparisons on the
sanitation domain

Social responsibility Single Father family | Mother family
Single 0.1201* 0.2584*
Father family 0.1383
Mother family

Table 5.38 Scheffe Post Hoc results for multiple comparisons on the water

pollution domain

Social responsibility Single Father family | Mother family
Single 0.0712%* 0.0626-
Father family 0.1338-*
Mother family

From the results shown above, people of social responsibility (single)
consume water less and are for better heath situation than people of social

responsibility ( house holder).

Q.7. Are there any significant differences in sample responses towards
the water poverty due to the number of families in the household?

To answer this question, two statistical tests have been performed. The
first is the one way analysis of variance test (ANOVA) to test the
significance, if any, of the number of families in the household variable
overall the domains. Results of ANOVA test are shown in Table 5.39. The

other is the Post Hoc test to measure the significance, if any, between the
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different number of families in the household (one, two, three and more).
Results of Post Hoc test are shown in Table 5.40. The results of these tests

show that:

e ANOVA test results show that there are significant differences due to the
differences in the number of families in the household for sanitation
services domain. No significant differences are shown for the other

domains.

e For the sanitation services domain, significant differences are shown

between one and two families in the household.

Table 5.39 One Way ANOVA results for differences in the water poverty
according to number of families in the household variable for
different domains.

. S.0.v S.S D.F M.S F Sig.
Domains
value
Supply of B.G 1.461 2 0.730
water W.G 263.344 | 923 0.284 2.574 10.077
Total 925
Consumption B.G 0.538 2 0.269
of water W.G 185.042 | 434 0.426 0.631 |0.533
Total 185.580 | 436
Health B.G 0.222 2 0.111
situation W.G 13.662 255 0.055 2.073 [ 0.128
Total 13.884 257
Sanitation B.G 1.039 2 0.519
SerVices W.G 57.455 432 0.133 3.906 | 0.021%*
Total 58.494 434
Water B.G 0.219 2 0.110
pollution W.G 14.390 351 0.041 2.673 10.070
Total 14..609 353
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Table 5.40 Scheffe Post Hoc results for multiple comparisons on the
sanitation services domain

Number of Families 1 2 3 and more
in the house hold
1 0.1025* 0.0538
2 0.1563
3 and more

For sanitation services, it is found that houses of one family have
better services than houses of two families. The results show no differences
in the supply of water, health situation and water quality due to the number

of families in the house hold.

Q.8. Are there any significant differences in sample responses towards
the water poverty due to the family members number?

To answer this question, two statistical tests have been performed. The
first i1s the one way analysis of variance test (ANOVA) to test the
significance, if any, of family members number overall the domains. Results
of ANOVA test are shown in Table 5.41. The other is the Post Hoc test to
measure the significance, if any, between the different family members
number (2-3, 4-7, 8 and more). Results of Post Hoc test are shown in Tables

5.42-5.45, for the different domains.
The results of these tests show that:

1- ANOVA test results show that there are significant differences due to the
differences in family members number for supply of water, consumption

of water, health situation, water quality (pollution) domains.

2- For the supply of water domain, significant differences are shown
between family members number (2-3) and (4-7), and between family

members number (4-7) and (8 and more).
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3- For the consumption of water domain, significant differences are shown
between family members number (2-3) and (4-7), and between family

members number (4-7) and (8 and more).

4- For the health situation domain, significant differences are shown

between family member number (2-3) and (8 and more).

5- For water pollution domain significant differences are shown between
family members number (2-3) and (4-7), and between family members

number (2-3) and (8 and more).

Table 5.41 One Way ANOVA results for differences in the water poverty
according to family members number variable for different

domains
Domains S.0.V S.S D.F M.S F Sig.
value
B.G 14.942 2 7.47
Supply of water | W.G 248.411 923 | 0.269 27'7 2'000
Total 263.344 | 925
. B.G 12.859 2 6.430
Consumptionof 'y G 172721 | 434 | 0398 | (01 | D00
Total 185.580 | 436
B.G 0.614 2 0.307
Health situation |W.G | 13270 | 255 | 0.052 | >0 | 207
Total 13.884 257
Sewage B.G 0.401 2 0.201 1.49
sanitation W.G 58.093 432 0.134 3' 0.226
services Total 58.494 434
B.G 0.445 2 0.222
Water pollution | W.G 14.164 351 0.0404 ;'51 2'004
Total 14.609 353

Table 5.42 Scheffe Post Hoc results for multiple comparisons on the supply
of water domain

Family members number 2-3 4-7 8 and more
2-3 0.3712-* 1.448-

4-7 0.2264*

8 and more
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Table 5.43 Scheffe Post Hoc results for multiple comparisons on the
consumption of water domain

Family members number 2-3 4-7 8 and more
2-3 0.4922-* 0.2155-

4-7 0.2767-*

8 and more

Table 5.44 Scheffe Post Hoc results for multiple comparisons on the health
situation domain

Family members number 2-3 4-7 8 and more
2-3 0.1424 0.2059*
4-7 0.064

8 and more

Table 5.45 Scheffe Post Hoc results for multiple comparisons on the water
pollution domain

Family members number 2-3 4-7 8 and more
2-3 0.0928* 0.1211*
4-7 0.02827
8 and more

From the results shown above it is found that families with (4-7)
members have better source of water than families with (2-3) or (8and more)
members. The consumption of water for families with (4-7) members is
more than families with (2-3 members). So the consumption of water
increases as the number of family members increases. For the health
situation, it is found that families with lower members number are better

health situation than families with & members and more.
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Q9 Are there any significant differences in sample responses towards
the water poverty due to the number of employees in the family?

To answer this question, two statistical tests have been performed. The
first is the one way analysis of variance test (ANOVA) to test the
significance, if any, of the number of employees in the family overall the
domains. Results of ANOVA test are shown in Table 5.46. The other is the
Post Hoc test to measure the significance, if any, between the different
number of employees in the family (1, 2-3, 4-7). Results of Post Hoc test
are shown in Tables 5.47-5.50 for the different domains.

The results of these tests show that:

e ANOVA test results show that there are significant differences due to the
differences in the number of employees in the family for supply of water,

consumption of water, health situation, and water pollution domains.

e For the supply of water domain, significant differences are shown

between the number of employees (1) and (2-3).

e For the consumption of water domain, significant differences are shown

between the number of employees (1) and (2-3).

e For the health situation domain, significant differences are shown

between the number of employees (1) and (2-3).

e For water pollution domain significant differences are shown between

the number of employees (1) and (2-3).
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Table 5.46 One Way ANOVA results for differences in the water poverty
according to the number of employees for different domains

Domains SOV | SS D.F M.S F Sig.
value

B.G | 11561 |2 5.780 0.0001

Supply of water | W.G | 251.783 | 923 0.273 21.190 |
Total | 263344 | 925

. BG | 16.845 |2 8.423

\,Cvg?jr“mpt'on"f W.G | 168.735 | 434 | 0389 | 21.664 | 0001
Total | 185.580 | 436
BG | 0661 |2 0.330

Health situation | W.G | 13.224 | 255 | 0.0518 | 6.370 | 0.002*
Total | 13.884 | 257

Sanitation BG |0.765 |2 0.383

ol W.G | 57.729 [432 [0.134 |2.862 | 0.058
Total | 58.494 | 434
B.G | 0424 |2 0212

Water pollution | W.G | 14.185 | 351 (1)'0404 5.245 | .006*
Total | 14.609 | 353

Table 5.47 Scheffe Post Hoc results for multiple comparisons on the supply

of water domain

The number of 1 2-3 4-7
employees in the
family
1 0.2292-* -0.2292
2-3 0.1004
4-7

Table 5.48 Scheffe Post Hoc results for multiple comparisons on the
consumption of water domain

The number of 1 2-3 4-7
employees in
the family
1 -0.4030* -0.3270
2-3 0.076
4-7
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Table 5.49 Scheffe Post Hoc results for multiple comparisons on the health
situation domain

Number of 1 2-3 4-7
employees in
family
1 -0.088* -0.2103
2-3 -0.1215
4-7

Table 5.50 Scheffe Post Hoc results for multiple comparisons on the water
pollution domain

Number of 1 2-3 4-7
employees in
family
1 -0.066* 0.060
2-3 0.1270
4-7

From the results obtained, it is found that when the number of
employees in the family gets more than one, the supply of water and the
health situation is better, the consumption of water is more and the

compliance from water quality is less.

Q10 Are there any significant differences in sample responses towards

the water poverty due to the monthly Income variable?

To answer this question, two statistical tests have been performed. The
first is the one way analysis of variance test (ANOVA) to test the
significance, if any, of monthly income overall the domains. Results of
ANOVA test are shown in Table 5.51. The other is the Post Hoc test to

measure the significance, if any, between different monthly income (less
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than 1000NIS, 1001-2500NIS, 2501-5000NIS, more than 5000NIS). Results
of Post Hoc test are shown 1in Tables 5.52-5.54 for the different domains.

The results of these tests show that:

e ANOVA test results show that there are significant differences due to
the differences monthly income for supply of water, sanitation

services, and water pollution domains.

e ANOVA test results show no significant differences due to the
differences in monthly income for consumption of water and health

situation domains.

e For the supply of water domain, significant differences are shown
between monthly income (less than 1000NIS) and (1001-2500 NIS) ,
and between (less than 1000) and ( more than 5000), also between
(2500-5000NIS) and (more than 5000NIS).

e For the sanitation services domain, significant differences are shown
between monthly income (less than 1000NIS) and (1001-2500 NIS) ,
and between (1001-2500 NIS) and ( more than 5000).

e For water pollution domain significant differences are shown between

monthly income (2501-5000 NIS) and (more than 5000 NIS).
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Table 5.51 One Way ANOVA results for differences in the water poverty
according to monthly income for different domains

F .
Domains SXOAY S.S D.F M.S value Sig.
B.G 6882 | 3 2.294 0.0001
VSV‘;lzé’rly of W.G 256.462 | 922 | 0278 | 3247 | «
Total 263344 | 925
Consumption B.G 0.582 3 0.194 0.454 | 0.714
o W.G 184998 | 433 |o0.427 |0 -
Total 185.580 | 436
Health B.G 0.148 3 0.049 0.914 | 0.435
et W.G 13736 | 254 |054 |0 ‘
Total 13.884 | 257
L B.G 3.482 3 1.161 | 9092 | 0.0000
S:Eff;on W.G 55.012 | 431 |0.128 | * p*
Total 58494 | 434
Water B.G 0.691 3 0230 | o
sollution W.G 13.918 | 350 |0.039 | -
Total 14.609 | 353

Table 5.52 Scheffe Post Hoc results for multiple comparisons on the supply
of water domain

Monthly Less than 1000 | 1001-2500 | 2501-5000 | More than 5001
income

Less than 0.1612-* 10.047 0.3184-*

1000

1001-2500 -0.1141 0.1572
2501-5000 0.2713-*

More than

5001
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Table 5.53 Scheffe Post Hoc results for multiple comparisons on the
sanitation services domain

Monthly income | Lessthan | 1001-2500 | 2501-5000 | More than 5001
1000

Less than 1000 -0.1922* -0.040 0.098

1001-2500 0.1518 0.2910-*

2501-5000 0.1392

More than 5001

Table 5.54 Scheffe Post Hoc results for multiple comparisons on the water
pollution domain

Monthly income | Lessthan | 1001-2500 | 2501-5000 | More than 5001

1000
Less than 1000 -0.066 -0.1406 0.061
1001-2500 -0.074 0.1277
2501-5000 0.2019*

More than 5001

Income is an important variable affecting poverty and water poverty. If
you have money you can buy what you want and so water. If you have a
reasonable income, you will have a service for water. If your income is low,
you may not have a service; and if you have, you should be careful about
consumption and you may reduce your needs even in necessary items. From
the results obtained for our sample, it is found that people with higher
monthly income have a better source of water than people of lower income,

and so was the result for sanitation services.

No significant differences are found due differences in monthly income
for consumption of water and health situation; and this is a wrong result

since monthly income should have an impact on consumption and health
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situation. This wrong result may be due to mistakes in filling the

questionnaires.

Q.11 Are there any significant differences in sample responses towards
the water poverty due to the water percentage from monthly
income variable?

To answer this question, one way analysis of variance test (ANOVA)
test was performed to test the significance, if any, of water percentage from
monthly income overall the domains. Results of ANOVA test are shown in
Table 5.55. The results of this test show that there are no significant

differences due to water percentage from monthly income for all domains.

Table 5.55 One Way ANOVA results for differences in the Water Poverty
according to water percentage from income variable for
different domains

Domains S.0.vV S.S D.F | M.S F value | Sig.

B.G 0.040 2 0.020
Supply of water W.G 263.303 923 1 0.285 | 0.072 | 0.931
Total 263.344 925

B.G 1.644 2 0.822
W.G 183.936 434 | 0.424 | 1.940 | 0.145
Total 185.580 | 436

Consumption of
water

B.G 0.005 2 0.026
Health situation W.G 13.879 255 |1 0.054 | 0.048 | 0.953
Total 13.884 257

B.G 0.487 2 0.243
Sanitation services | W.G 58.007 432 1 0.134 | 1.812 | 0.165
Total 58.494 434

B.G 0.128 2 0.064
Water pollution W.G 14.481 351 | 0.041 | 1.552 | 0.213
Total 14.609 353

From Figure (5.3), it is shown that 82.4% of the people of the sample
surveyed pay less than 20% from their total income for water services;
15.4% of the peoples pay from 21-40%, and 2.2% of the people pay from

41-60% for water services. When we talk about 20% of the income to go for



102
water services, it is an unaffordable figure for an average Palestinian family,
and when we talk about 15.4% of the people's sample pay from 21-40% for
water services which is a considerable percentage. So, this reflects the needs
for a policy to consider these poor people and to provide their needs of water

with an affordable price.

Figure 5.3 Sample distributions according to water ratio from income

Q.12 Are there any significant differences in sample responses towards
the water poverty due to the food percentage from monthly
income variable?

To answer this question, two statistical tests have been performed. The
first is the one way analysis of variance test (ANOVA) to test the
significance, if any, of food percentage from monthly income overall the
domains. Results of ANOVA test are shown in Table 5.56. The other is the

Post Hoc test to measure the significance, if any, between different food
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percentages from monthly income (less than 20, 20-40, 40-60) for the

different domains. Results of Post Hoc test are shown in Tables 5.57 - 5.60.
The results of these tests show that:

e ANOVA test results show that there are significant differences due to
food percentage from monthly income for supply of water, consumption

of water, health situation, and water pollution domains.

e For the supply of water domain, significant differences are shown
between food percentage from monthly income (less than 20) and (20-

40), and between (less than 20) and (40-60).

e For the consumption of water domain, significant differences are shown
between food percentage from monthly income (less than 20) and (20-
40), between (less than 20) and (40-60), and between (20-40) and (40-
60).

e For the health situation domain, significant differences are shown food

percentage from monthly income (less than 20) and (20-40).

e For water pollution domain significant differences are shown food

percentage from monthly income (less than 20) and (20-40).
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Table 5.56 One Way ANOVA results for differences in the water poverty
according to food percentage from monthly income variable for
different domains

Domains S.0.vV S.S D.F M.S F value | Sig.
BG | 11266 |2 5.633
st‘gt’frly(’f W.G_ | 252078 | 923 | 0.273 | 20626 | 0001
Total | 263.344 | 925
. BG 9592 |2 4.796
ch"f;jgr‘p“on W.G_ | 175.988 | 434 | 0.406 | 11.828 | 20001
Total | 185.580 | 436
Health BG 0392 |2 0.196
o W.G | 13492 [255 |0.053 | 3.707 |0.026*
Total | 13.884 | 257
Sanitati BG  |-0.022 |2 0.011
e W.G | 58472 [432 [ 0.135 | 0.083 |0.921
Total | 58.494 | 434
BG 0709 |2 0.355
‘Zi‘fﬁfm W.G_ | 13.900 |351 |0.039 | 8952 | 20001
P Total | 14.609 | 353

Table 5.57 Scheffe Post Hoc results for multiple comparisons on the supply
of water domain

Food percentage | Less than 20 | 20-40 40-60
Less than 20 0.2175%* 0.2677*
20-40 0.050
40-60

Table 5.58 Scheffe Post Hoc results for multiple comparisons on the

consumption of Water domain

Food percentage | Less than 20 | 20-40 40-60
Less than 20 0.2042* 0.7487*
20-40 0.5445*

40-60




105
Table 5.59 Scheffe Post Hoc results for multiple comparisons on the health
situation domain

Food percentage | Less than 20 20-40 40-60
Less than 20 0.074* -0.057
20-40 -0.1326
40-60

Table 5.60 Scheffe Post Hoc results for multiple comparisons on the water
pollution domain

Food percentage | Less than 20 | 20-40 40-60
Less than 20 0.0950* | -0.0005
20-40 -0.0955
40-60

From the results obtained, it is found that as the percentage of food
from income gets smaller as the money spent on other purposes increases, so
water services are better and so is health situation. According to the sample
surveyed, it was found that the standard of living was distributed according

to the following categories (Figure 5.4) as:
46.3% of the sample surveyed is of better- off category.
50.4% of the sample surveyed is of middle category.

3.2% of the sample surveyed is of worse off category.
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ple Distribution according to Food Ratio from
Income

60%

40%

20%

0% -
Less 20%

From 21%-40% From 41%-609

Figure 5.4 Sample distribution according to food ratio from income

Q.13 Are there any significant differences in sample responses towards
the water poverty due to the house type variable?

To answer this question, independent T-test has been used to analyze
the data from questionnaire. Table 5.61 shows the results for both
independent and apartment house types over the different domains. The
table includes the mean, the standard deviation, the T-test value, and the
significance level (using a confidence level of 0.95). The results show that
there are significant differences between both independent and apartment
house types in the domains of supply of water, consumption of water. No
significant differences between both independent and apartment house types
were found in the domains of health situation, sanitation services and water

pollution.
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Table 5.61 T-Test results for differences in the water poverty according to
house type variable for different domains

Dot House type N Mean |SD |[D.F |T Sig.*

poverty

Supply of Independent | 570 |[1.85 |0.54 .
water Apartment 352 [2.03 ]0.49 920 | -5.144 1 0.001

Consumption | Independent | 317 [3.70 |0.59 .
of water Apartment 118 [3.37 |0.74 433 |-4.741 1 0.001

Health Independent | 196 |1.95 |0.24

situation Apartment 62 197 1019 256 |-0.754 1 0.452
Sanitation Independent | 355 [2.39 |0.37

services Apartment 30 1232 1033 433 | 1.487 |0.138
Water Independent | 264 |1.57 |0.21

pollution Apartment 90 |1.60 |0.17|352 |-1.24410.214

The results show that the consumption of water for independent houses

is higher than that for apartments.

Q.14 Are there any significant differences in sample responses towards

the water poverty due to the house area variable?

To answer this question, two statistical tests have been performed. The

first is the one way analysis of variance test (ANOVA) to test the

significance, if any, of the house area overall the domains.

Results of

ANOVA test are shown in Table 5.62. The other is the Post Hoc test to

measure the significance, if any, between the different house areas overall

the domains. Results of Post Hoc test are shown in Tables 5.63-5.67.

The results of these tests show that:

e ANOVA test results show that there are significant differences due to the

differences in the house areas for all domains.

e For the supply of water domain, significant differences are shown

between house area (101-140m?) and (141-200m?), and between house

area (101-140m”) and (201m* and more).
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e For the consumption of water domain, significant differences are shown
between house area (less than 61 m?) and (101-140m?) and between (61-

100m?) and (101-140m?), and between (101-140m?) and (141-200m?).

e For the health situation domain, significant differences are shown

between different house areas.

e For the sanitation services domain, significant differences are shown

between different house areas.

e For the water pollution domain, significant differences are shown

between different house areas.

Table 5.62 One Way ANOVA results for differences in the water poverty
according to house area variable for different domains

. SOV [ssS DF | MS |F Sig
Domains
value
B.G 9372 |4 2343
\S%J‘;It’gy"f W.G 253.971 | 921 | 0276 | 8497 | %0001
Total | 263.344 | 925
_|BG 27.143 | 4 6.786
Octf’gjgp“on W.G 158437 | 432 | 0.367 |18.503 | -0001
Total | 185.580 | 436
B.G 2372 |4 0.593
Efj‘;?on W.G 11512 | 253 | 0.045 | 13.034 | 90001
Total | 13.884 | 257
o B.G 3873 |4 0.968
fjrnvlff:son W.G | 54621 430 | 0.127 |7.623 | 20001
Total 58.494 434
B.G 1.180 | 4 0.295
Water W.G 3429|349 10038 || 00001
. . .
pollution Total | 14.609 | 353
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Table 5.63 Scheffe Post Hoc results for multiple comparisons on the
pollution domain.

House aream” | Less than 61 | 61-100 | 101-140 | 141-200 | 201land more
Less 61 0.0259 [ 0.1807 |[-0.0534 |-0.0805
61-100 0.1548 |-0.07934 |-0.1065
101-140 -0.2341* | -0.2612*
141-200 -0.02712
201 and more

Table 5.64 Scheffe Post Hoc results for multiple comparisons on the
consumption of water domain.

House aream® | Less than 61 | 61-100 | 101-140 | 141-200 | 201 and more
Less than 61 0.1383 | 0.6336* | 0.2307 | 0.2848
61-100 0.4953* 1 0.09240 | 0.1465
101-140 -0.409* | -0.3488
141-200 0.05407

201and more

Table 5.65 Scheffe Post Hoc results for multiple comparisons on the health

situation domain

House aream® |Less than 61| 61-100 | 101-140 | 141-200 | 201 and more
Less than 61 0.1707* | 0.1802* | 0.03987 | 0.2020*
61-100 0.0094 | -0.2106* 0.03125
101-140 -0.2200%* 0.021802
141-200 0.2418*

201 and more

Table 5.66 Scheffe Post Hoc results for multiple comparisons on the

sanitation services domain

Area Less than 61 | 61-100 | 101-140 141-200 | 201 and
more

Less than 61 -0.0532 | -0.04717 | -0.0858 | 0.4665*

61-100 0.006113 | 0.1392 | 0.4665*

101-140 0.330 0.4604*

141-200 -03274%*

201and more
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Table 5.67 Scheffe Post Hoc results for multiple comparisons on the water
pollution domain

House area m” |Less than 61| 6-100 | 101-140 | 141-200 | 201 and more
Less than 61 0.138* | 0.1240* | 0.04376* | 0..1704*
61-100 -0.014* | -0.095* | 0.04639
101-140 -0.08027 | -0.04446
141-200 -0.1267

201 and more

The results show that as the house area increases the consumption of

water increases and health situation comes better.

Q.15 Are there any significant differences in sample responses towards
the water poverty due to the house garden availability variable?

To answer this question, independent T test has been used to analyze
the data from questionnaire. Table 5.68 shows the results for house garden
availability over the different domains. The table includes the mean, the
standard deviation, the T test value, and the significance level (using a
confidence level of 0.95). The results show that there are significant
differences between existence of house garden and not in the domains of
supply of water, consumption of water. No significant differences between
existence of house garden and not were found in the domain of health

situation, sanitation services and water pollution.
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Table 5.68 T-Test results for differences in the water poverty according to
house garden availability variable for different domains.

Water o
ooverty Garden | N | Mean |SD D.F |T Sig.
Y 438 | 1.8297 1 0.5280
Supply of e 924 [-5.092 |0.001*
water No 488 [ 2.0061 |0.5252
. Yes 246 | 3.5927 |0.6207
Consumption N
of water No 191 3.3650 | 0.2713 | 435 |-3.669 |0.001
Health Yes 146 | 1.9521 | 0.2067
situation No 112 1.9621 | 0.2631 256 |-0.342 1 0.733
Sanitation Yes 224 12.3780 | 0.3640
services No 211 12.3823 | 0.3712 433 -0.123 11 0.902
Water Yes 180 | 1.5922 | 0.1965
pollution No 174 | 1.5793 [ 0.2108 3521059 1 0.551

The results

show that houses with a garden consume water more than

houses without a garden.

Q.16 Are there any significant differences in sample responses towards
the water poverty due to the availability of water tank variable?

To answer this question, independent T test has been used to analyze

the data from questionnaire. Table 5.69 shows the results for availability of

water tank over the different domains. The table includes the mean, the

standard deviation, the T test value, and the significance level (using a

confidence level of 0.95). The results show that there are significant

differences between existence of water tank and not for supply of water,

health situation, sanitation services and water quality domains.
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Table 5.69 T-Test results for differences in the water poverty according to
water tank variable for different domains

Water poverty l/g/r?lt(er N Mean SD DF | T Sig.*
Supply of Yes 550 | 1.8407 |0.4752
water 924 |-5.75 |0.001*

No 376 |2.0426 | 0.5894

Consumption | Yes 279 13.4179 [0.5972

435 |-1.99 | 047

of water No 158 | 3.5468 |0.7347

Health Yes 169 | 2.00 0.22 N
situation No 89 1.87 0.23 256 | 4.526 | 0.001
Sanitation Yes 327 |12.43 0.36 «
services No 108 | 2.22 0.35 433 |5.203 1 0.001

Yes 241 | 1.60 0.20
No 113 | 1.55 0.21 352 |2.257 | 0.025*

Water
pollution

From the results obtained, houses with water tank, have better water

supply, better health situation, better sanitation, and better water quality.

Q.17 Are there any significant differences in sample responses towards
the water poverty due to the number of rooms in the house?

To answer this question, two statistical tests have been performed.
The first is the one way analysis of variance test (ANOVA) to test the
significance, if any, of the number of rooms in the house overall the
domains. Results of ANOVA test are shown in Table 5.70. The other is the
Post Hoc test to measure the significance, if any, between the different
number of rooms (one, two, three, four and more). Results of Post Hoc test

are shown in Tables 5.71- 5.74.

The results of these tests show that:

e ANOVA test results show that there are significant differences due to
the differences in the number of rooms in the house for supply of
water, consumption of water, health situation, and water quality

domains.
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e For supply of water domains significant differences are shown

between different numbers of rooms.

e For the consumption of water domain, significant differences are

shown between different numbers of rooms.

e For the health situation domain, significant differences are shown

between different numbers of rooms.
e  For water pollution domain significant differences are shown between
different numbers of rooms.

Table 5.70 One Way ANOVA results for differences in the water poverty
according to rooms number variable for different domains

. SOV [SsS DF |MS |F Sig.
Domains
value
Supply of B.G  [17.069 | 3 5.690 *
P W.G 246275 | 922 0267 |21.301 | 0.0001
Total | 263.344 | 925
. B.G  [22702 |3 7.567
ch"\‘;?:;pt‘on W.G_ | 162878 | 433 0376 |20.117 | 20001
Total | 185.580 | 436
Healih B.G | 0.836 3 0.279
o W.G | 13.049 | 254 [0.051 |5.423 |0.001*
Total | 13.884 | 257
Sanitation B.G  |0.954 3 0.318
- W.G  |57540 | 431 [0.134 2381 |0.069
Total | 58.494 | 434
B.G | 0.983 3 0.328
Water W.G  [13.626 | 350 [0.039 | g 415 | 0.0001"
pollution Total | 14.609 | 353
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Table 5.71 Scheffe Post Hoc results for multiple comparisons on the supply

domain.
Rooms number 1 Room Two rooms Three rooms Forl:](r)ind
One room -0.3009* 0.0107 -0.0419
Two rooms 0.3116%* 0.2590%*
Three rooms -0.0526
Four and more

Table 5.72 Scheffe Post Hoc results for multiple comparisons on the
consumption of water domain.

Number of 1 Room Two rooms | Three rooms | Four and more
rooms in house

1 Room -0.3665* 0.2579* 0.6244*

Two rooms 0.1800 0.5465*

Three rooms -0.078

Four and more

Table 5.73 Scheffe Post Hoc results for multiple comparisons on the health
situation domain

Number of

FOOMS 1 Room | Two rooms | Three rooms | Four and more
1 Room 0.0226 -0.1361%* -0.0413
Two rooms -0.1587* -0.0639
Three rooms 0.0947

Four and more

Table 5.74 Scheffe Post Hoc results for multiple comparisons on the
pollution domain

Rooms Number | 1 Room | Two Rooms | Three Rooms | Four and more
1 Room 0.1069* -0.0486 -0.0172

Two Rooms -0.1555*% -0.1242*
Three Rooms -0.0313

Four and more
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The results show that as the number of the rooms in the house increases

as the consumption of water increases, and the health situation gets better.

Q.18 Are there any significant differences in sample responses towards
the water poverty due to the kitchen availability variable?

To answer this question, independent T-test has been used to analyze
the data from questionnaire. Table 5.75 shows the results for kitchen
availability over the different domains. The table includes the mean, the
standard deviation, the T test value, and the significance level (using a
confidence level of 0.95). The results show that there are significant
differences for existence of kitchen and not in the supply of water and health

situation domains. No differences were shown for other domains.

Table 5.75 T-Test Results for differences in the water poverty according to
kitchen variable for different domains

Water poverty | Kitchen | N Mean |SD |D.F |T Sig.*
i [No 316 [208 Toso |22 | 659 |«
ofwater  [No 139 [343 Toq0 |43 | 1945 |02
Etei?on ;\{IZS ;23 }gg 8;; 254 12.344 | 0.020*
Sjrr\l,litggson ;\{Izs 247‘6 ;gg 8;; 431 | 1.490 |0.137
X?ltz:ion ;ZS 5?1 122 8;? 350 | 1.321 |0.187

The results show that houses with a kitchen consume water more and

the health situation is better than houses without a kitchen.

Q. 19 Are there any significant differences in sample responses towards
the water poverty due to the bath-room type variable?

To answer this question, two statistical tests have been performed. The

first is the one way analysis of variance test (ANOVA) to test the
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significance, if any, of bath-room type overall the domains. Results of
ANOVA test are shown in Table 5.76. The other is the Post Hoc test to
measure the significance, if any, between the different path room types
(external bath-room, internal bath-room, internal without water pump,
internal with pump + shower, internal + shower without a pump). Results of

Post Hoc test are shown in Tables 5.77-5.81.

The results of these tests show that:

ANOVA test results show that there are significant differences due to

the type of the bath-room for all domains.

e  For supply of water domain significant differences are shown between

different types of bath-room.

e For the consumption of water domain, significant differences are

shown between different types of bath-room.

e For the health situation domain, significant differences are shown

between the external and internal types.

e For the sanitation services domain, significant differences are shown

between the external and internal types.

e  For water pollution domain significant differences are shown between

different types of bath-room.
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Table 5.76 One Way ANOVA results for differences in the water poverty
according to bath-room type variable for different Domains

Domains SOV |SS D.F |[M.S |[Fvalue | Sig
B.G 39.420 4 9.855

Supply of water | W.G 223.924 | 921 |0.243 140.533 | 0.0001*
Total 263.344 | 925

Consumption of B.G 22.338 4 5.584

water W.G 163.243 | 432 10.378 | 14.778 | 0.0001*
Total 185.580 | 436
B.G 1.319 4 0.330

Health situation | W.G 12.566 253 10.049 | 6.637 0.0001*
Total 13.884 257

Sanitation B.G 8.036 4 2.009

services W.G 50.458 430 |0.117 | 17.120 | 0.0001*
Total 58.494 434
B.G 1.653 4 0.413
W.G 12.956 349 |0.037

Water pollution 11.133 | 0.0001*
Total 14.609 353

Table 5.77 Scheffe Post Hoc results for multiple comparisons on the supply

domain
W.C External | Internal | Int. without | WC+ with | WC+ without
External -0.024 | -0.4605* 0.1686* -0.1856
Internal -0.4369* 0.1921* -0.1621
Int. without 0.6291* 0.2749*
WC+ with -0.3542*
WC+
without
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Table 5.78 Scheffe Post Hoc results for multiple comparisons on the
consumption of water domain

Bath room type | Externa |Internal | Int. without | Int. + Int. +

| shower shower

with without

External 0.3949* | -0.1941 0.4549* -0.038
Internal -0.5890* 0.0599 -0.4335
Int. without 0.6490* 0.1556
Int. + shower -0.4934*
with
Int. + shower
without

Table 5.79 Scheffe Post Hoc results for multiple comparisons on the health
situation domain

Bath room type | External | Internal | Int. without | Int. + | Int. +
shower shower
with without

External 0.1939 |0.0153 0.1105 0.1314

%k

Internal -0.1786 -0.0833 -0.0625

Int. without 0.0952 0.1161

Int. + shower 0.0283

with

Int. + shower

without

Table 5.80 Scheffe Post Hoc results for multiple comparisons on the
sanitation services domain

without

Bath room type [External | Internal | Int. without | Int. + | Int. +
shower shower
with without

External -0.1134 | 0.1984 0.1488 0.4068*

Internal 0.3118* 0.2622* 0.5201%*

Int. without -0.049 0.2083

Int. + shower 0.2579

with

Int. + shower
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Table 5.81 Scheffe Post Hoc results for multiple comparisons on the
pollution domain

W.C External | Internal | Int. without | WC+ with | WC+ without

External 0.1157*{0.1485 0.1620* -0.1015

Internal 0.033 0.046 -0.2172

Int. without 0.013 -0.2500
-0.2635*

'WC+ without

5.3 Interviews results and discussion
This section will include

e Interviews results.

e Important Issues related to Palestinian Water Authority (PWA)
institution.

e Alternative policies affecting water and water sector and their impacts.

5.3.1 Interviews results
The results are shown in Appendix D.
5.3.2 Important issues related to PWA institution

Policies and institutions for water must evolve to: (1) maintain growth
in irrigated and rainfed agricultural production; (2) facilitate efficient
intersectoral allocation of water, likely to include transfers of water out of
agriculture; (3) reverse the ongoing degradation of the water, irrigated land,
and water-related ecosystems, including the watershed, irrigated land base,
and water quality; (4) increase incomes and enhance and safeguard the
rights of poor and socially-excluded groups to domestic and irrigation water
supplies; (5) improve the effectiveness of water use in rainfed agricultural
areas, including less favorable and dry land areas; and (6) better

management of conflicts over water use.
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As we know, the institution responsible for managing water resources
in West Bank is Palestinian Water Authority (PWA), some important issues
related to this institution will be discussed below to see the effectiveness of
this institution in managing water resources, also to see whether the

objectives mentioned above are accomplished or not.

(@) Responsibilities and tasks

1- Execute the National Water Policy as approved by the National Water

Council.

2- Ensure most efficient management of available water resources in

Palestine.

3-Seek to achieve and develop water security through optimal planning and
management of water resources and explore further resources to ensure

balanced management between supply and demand.

4- Set standards and establish technical specifications to assure quality

control and quality assurance.

5- License the exploitation of water resources including the construction of

water projects.

6- Seek to achieve strong co-operation between PWA and other relevant

parties.
(b) Economic funding of the PWA
The PWA has many sources of income such as:
I- Funds from the general budget of the Palestinian Authority.
2- Grants and support from international development agencies

3- Fees on licenses, permits and concessions.



121
Good management of these financial resources will contribute to
great extent in solving the problem of water poverty (i.e. new water

resources, helping poor people in someway to pay for water).
(c) Water tariff

In the National Water Policy, water has a high social, environmental
and economic value. Accordingly this resource has to be managed in
terms of both quality and quantity in an economically effective
manner. A tariff policy has to be adopted in order to insure both the
efficient use and conservation of water. This tariff policy has to take
into consideration the social conditions of the people including
affordability, i.e., the ability to pay. The existing tariffs do not
encourage water conservation, and are generally inadequate to
recover operation and maintenance costs. This is a combined effect

of several factors:

I- High level of unaccounted for water (which may reach 60% in
some areas because of the oldness of the networks or of the stolen

water).
2-  Poor revenue collection efficiency;

3-  High cost of water production from a deep well or purchase from

the Israeli state water company, Makarot.
4-  Flat or little progressive tariffs below marginal production costs.
The future tariff structure (developed by PWA) should be based on the

following principles:

I- The overall water and wastewater services shall be economically

sustainable covering both operational and investment costs.



122

2- The sewerage fee shall be integrated in the water charge.
3- The tariff structure shall encourage water conservation.

4- Cross subsidization will be considered a measure to provide water for

basic needs at affordable prices.
5- The tariff system shall be practical to implement and enforce.

6- A pollution charge shall be considered added on for industrial

pollution.

To reach an integrated tariff policy which accomplishes all goals
intended from it we should consider those class of people whom can not pay
for water and we should solve their problems in some ways ( i.e., social
studies can help in determining the targeted peoples, developing laws in

order to subsidize water price for this class of people).

(d) Development planning

In the PWA institution there is a department involved in development
and development planning in which are working a qualified number of
employees, but according to PWA’s managers, this department need more

employees to work in it.

There is no budget from PWA institution specified for development
plans but the USAID studying the ways for financing these developmental
plans. There is a specified budget for development from the government of
France. Also there is some future development plans for: enhancing water
networks, reservoirs and water pumps, the number of wells and their
capacity, reducing water losses, treatment and reuse of wastewater, applying

laws and regulations.
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(e) Public awareness and participation

It 1s important to link the policies to people, keeping in mind that
policy formulation and the setting of national priorities should occur with
the involvement of all major water stakeholders (both users and managers).
Stakeholders can be linked to policy-makers through existing organizations
and forums at national, district and community level. The decentralization of
responsibility and increasing accounting to primary stakeholders is an
important success factor. As popular participation increases with an
effective, two-way flow of information, existing policies may need to be
revised. The PWA has implemented an interactive awareness process to
transfer important messages and information to the public. The awareness
program also helps to foster positive attitudes regarding water services and
the PWA. Given the current political conditions, central objectives of the
awareness program are the enhancement of public understanding regarding
Palestinian water resources and water rights, and, the continued effort to

keep the public updated on water emergency procedures.

The PWA is striving to utilize modern communication approaches in

its Public Awareness program:
Mass Media
e Radio: Public awareness slogans to promote efficient use of water

seminars to acquaint the public with water sector issues.

e Television: Public service announcement. Creative water utilization and
public health spots. A documentary describing the water reality in

Palestine.
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e Print — Newspapers and Magazines: Water conservation contests. Press

Releases on Water situation in Palestine.

Direct communication with the public

e Seminars and lectures in schools to encourage water protection and

efficient utilization of scarce water resources.

e Workshops in coordination with municipalities and local councils to

improve water and sanitary services.

e Participation in international conferences and workshops where

Palestinian water reality and the role of the PWA are presented.

Indirect communication with the public

e Posters: Stressing the value of water and public health issues.

e Brochures: Aiming at efficient water utilization in house gardens.
[lustrating the importance of rain harvesting wells. Addressing farmers
on water pumping from wells and use of pesticides. Explaining methods
for efficient utilization of water and protection from contamination.
School schedules including water related slogans and posters drawn by
school children. School activities and competitions addressing the water

cycle, the value of water and water as a public health issue.

Awareness of water resources challenges, issues, and opportunities is an
essential activity of improving water resources management in Palestine

and needs to be enhanced:
¢ At the political level, to create understanding and commitment;

¢ At the executive level in PWA, as part of building capacity; and

among the public, to create society wide commitment;
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¢ Growing awareness will encourage public support of policy
initiatives, such as tariff reforms, good governance, and de-

centralization of public decision-making;

¢ Promoting and enabling local participation in planning, operation and
management of water resources is a fundamental strategy for
achieving sustainable development. Local involvement is a key to
ensuring water demand management to monitor the performance of

public and private institutions;

¢ Local participation and unity is a cultural tradition in Palestine, rooted
perhaps in coping strategies for collective survival under difficult
conditions. It would be possible to benefit from this tradition to
promote public involvement and enhance water resources
responsibility and management in society at large. PWA should also
consider incorporating community members in the preparation and

implementation of projects.
(f) Violations and punishments
The PWA has many water management laws and regulations in the

West Bank. Some cases are addressed below to illustrate some of these

laws and regulations:
e The municipalities, village councils, and camp councils can not sell
water or change the water tariff without the agreement of the PWA.

e When somebody digs a well or sells water without having a permit

from PWA, he will be punished and his well will be closed.

e When the owner of the well or the municipalities exceeds the

allowed maximum limit of water from their wells, and if they use the
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water for other purposes than specified in the license, there is a law that

punishes them (pay a fine).

e When village councils do not pay for water, the PWA will stop

supplying water for these councils.

So because of the current situation in the West Bank (occupation,
political instability), these laws and regulations actually are not applied
efficiently. We hope that these laws and regulations will be effectively
studied and applied to protect water resources and enhance water

management policies in West Bank.

5.3.3 Alternative policies affecting water and water sector and their
impacts

Five broad areas of policies that affect the future of water and food will
be considered here: (1) economy-wide policies that influence water resource
demand, supply, and quality, including globalization, trade and
macroeconomic policy, agricultural output and input pricing and taxation
policies; (2) public investment and financing of irrigation and water supply;
(3) policies for water allocation; (4) water quality and environmental
policies; and (5) trans-boundary water policies. Key issues and research
questions in each of the categories of policies will be addressed and

discussed in the following sections.
(1) Globalization, trade, macroeconomic and sectorial polices
Key research issues include:

e What is the relationship between national policies and water sector

policies and how can they be effectively coordinated?
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Water sector policies are prepared by Palestinian Water Authority and

then revised and adopted by National Authority.

Water sector policies will be coordinated in national policies by:

5.
6.

Adopting the general water policy.

Adopting water resources use and development policy.

Adopting plans and programs aimed at regulating water usage and
reducing consumption.

Adopting pricing policies.

Approving money allocation for investment in water sector.

Adopting and approving annual balance for water authority.

e To what extent can imports of virtual water through food imports be

utilized to conserve water domestically and achieve water and food

security goals?

There is an impact of food imports on water situation and security.

Increasing food imports have an impact on agricultural production. It will

reduce agricultural water and may help in alleviating water scarcity. But

since agriculture is considered, one of the major economic sector in

Palestine and its production contributes 30% to national income. So

increasing food imports will worsen economical situation. Palestinian Water

Authority can do nothing regarding this aspect since according to Oslo, there

is a fixed quantity of water to Palestine (500,000,000m3/year).

(2) Public investment and financing of irrigation and water supply

Important research issues include the following:
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e To what extent can and should full capital and/or operations and
maintenance costs be recovered from water users and other

beneficiaries in each sector?

At present, full cost recovery has not been achieved by water
suppliers for both domestic and agricultural use. Even though some
utilities have achieved operation and maintenance (O&M) cost
recovery, it should be pointed out that none has achieved the full cost
recovery of both the O&M and the capital costs. This situation is not
solely due to the existing socio-economic factors or to the affordability
of payment of the public, as there are other internal and external factors
within the utilities and their surrounding environment. One of the most
important causes of the inability to achieve cost recovery in the
Palestinian water authorities is the high percentage of unaccounted -
for- water which reaches in certain cases 60%. The small scale of the
water networks the poor management and the inappropriate pricing

policies are other main obstacles.

e What water pricing and water rights policies will best contribute to
appropriate levels of cost recovery and to economic and social
valuation of water that will provide incentives for efficient and

effective water use in each sector?

Economic development is to a large extent dependent on adequate
water supply. Both agriculture and wide range of industries depend on
water. However, the current pricing system in West Bank does not reflect
the real value of water, since it is not based on an economic analysis to
estimate this value. In the national water policy, water has a high social

environmental and economic value. Accordingly this resource has to be
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managed in terms of both quality and quantity in an economically effective
manner. A tariff policy has to be adopted in order to insure both the efficient
use and conservation of water. This tariff policy also has to take in the
consideration the social conditions of the people including affordability (the
ability to pay). The current responsible institutions for running the drinking
water extraction and distribution are regional utilities, municipal
departments, village committees. The water for agriculture is either
operated by individual farmers or families or by collective or cooperative
management. These different bodies suffer from overall in efficient
management, poor financial records, from high unaccounted — for — water
and don’t have any sound financial records that one can rely on and use in
deciding the present or actual cost for extracting and distributing the water.
Thus, it is difficult to get the necessary information or the present cost of
water that is needed for documented calculations. The marginal cost of
water is the cost of producing and distributing the additional quantities
needed to cover demand, including covering the needs of localities without
piped networks, industry and agriculture. In Palestine there is lack of
elasticity in covering the water demand due to limited financial resources
which are needed for investment in the infra structure, lack of plans, the
existing political situation and the institutional and operational short
comings of the water institutions. Therefore, it is assumed that the existing
Palestinian needs will take at least 3 — to- 4 years to be covered. The
outcome of the Palestinian Israeli peace talks concerning water issues was
supposed to be the agreement of both sides on doubling the water quantities
the Palestinians can extract in order to cover the immediate Palestinian
needs over the coming 3 years. However, the Palestinian water rights in the

water resources in the West Bank have not been defined; the whole issue of
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water rights has been shifted to the final stage talks. Therefore, when
calculating the present marginal cost of water in a simple presentable way,
certain assumptions must be made concerning quantities, investment,
average depreciation ratio for assets and infrastructure capital and energy

cost (according to different scenarios).

e What institutional mechanisms are most effective in minimizing the
cost and price of water?
This can be done by:
1- Reducing the losses.
2- Preventing stolen water.
3- Reducing operational cost.

e What is the relative role of private investment for management,
expansion and maintenance of irrigation, water supply and sanitation

systems?

There are some distribution points and some irrigation wells
owned by some people, elsewhere there is no role for private sector in

management or expansion of water sector services.

e Will water allocation for agriculture, industry, tourism and drinking be

changed in future and how?

Water allocation will be changed in the future; some new wells will be

dogged to increase the total quantity.
(3) Policies for water allocation

Research questions are discussed and summarized below:
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Determinants of water allocation mechanisms

e What are the characteristics and determinants of existing water

allocation mechanisms?

The existing water allocation system is a continuation of the system
before the negotiation of Oslo. The system was inefficient since it was not
based on a clear mechanism. The Israeli divided the wells for persons and
municipalities to serve the Israeli benefits. As an example that the
agricultural wells at the Jordan Valley were divided for the persons who
have large farms and have good relations with Israeli. The PWA planed to
have its own allocation policy, for example, they are going to cover the
localities by digging wells and to be independent of Makarote (the Israeli) as
possible. If the PWA is independent of Israeli, the allocation policy may be
cleared.There are some previous negative practices that influence indirectly
the allocation system, for example, exceeding the determined quantity of the
water allowed from some wells. Nowadays, the PWA is going to stop these
negative practices, but the current political conditions stopped the

application of the laws and legislations imposed for such cases.
Water rights
Key research questions include:

e  What is the relationship between water rights and water needs?

Our water needs are more than water rights that agreed in the

negotiations.

e  What are the benefits and costs of making water rights tradable?
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Making the water rights tradable has disadvantages more than benefits.

Some of these disadvantages are:

1- The cost may be uncontrolled.
2- Making the water rights tradable may follow the people modes.

3-Because of the political situation, the PWA has no real power over the
system so making rights tradable may cause some troubles such as when a
person sell his agricultural water rights for other purposes (i.e. drinking)

the water quality may be unsuitable for this purpose.

On the other hand, if there is an excess of water in one of the wells, it is
better to be used in other places, in the presence of a complete control over

the system.

Impacts on access and poverty

e How can the rights and access to water be established and
safeguarded during the processes of demographic, economic and political

change?

Palestinian Water Authority (PWA) look forward through negotiation
to obtain permissions for well digging as much as possible to assure that

water is available for all localities.

e What are the barriers to access for the poor under existing policies and

institutions for water, and how can these be overcome?

The most important barrier is the financial problem. The PWA does not
have plans and policies to help this class of people but some of
municipalities and village councils refer to social affairs to solve this

problem. Most of the poor are living in unconnected localities and there are
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no real statistical studies about their water needs. But those poor people

who are living in connected localities have only the financial problem.

e How can poor people participate and give their opinion of water

services and affect existing water policies?

This can be done through their representatives at the Legislation
Council to make laws and legislation to help these people to solve their
problems. This legislation may help the PWA to make special policies for
this class of people. Also, media must talk about their water problems
(economical problems, the connection to water network, ... etc) and help

them to give their opinion of water services and cost.

e How can water policies and institutions be designed to improve access for

the poor, and to improve participation of the poor?

The PWA must have a policy that every municipality and village
council must have a suggestion and complement box that helps the poor to
give their opinion and their problems. These boxes must be studied by a

specialized committee.

e Could privatization of water sector help in improving access to water

for the poor?

If privatization is done in a studied way, and the needs of the poor are
studied well, so the coordination between the Authority, the Associations,
the NGOs and the water private company, will help to find a solution to

cover the water problem of the poor.



134

Impacts on intersectoral water demand

J What institutional tools can be developed and utilized to inform the

trade-off among multiple uses of water?

Trade-off among multiple uses of water is possible , but there are
restrictions, as an example, we can use agricultural water as drinking water
if there is an excess of agricultural water and if the PWA do not allow any of
the well owners to exceed the quantity allowed. In this case it is necessary to

apply lab tests to insure that the quality of water is suitable for drinking.

(4) Policies and institutions for water quality and environmental
sustainability

Key research questions are summarized below:
e  Who should bear the costs of pollution?

Any one who causes pollution in any of water sources, or any water
system supplying water, has to remove the pollution and to pay the cost
for this. In any case he rejects or resists doing so, the authorities have to
clean the pollution on the expense of the person who caused it, and to

collect the costs by law.
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Chapter Six

Conclusions and Recommendations
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6.1 Conclusions

Based on the results obtained and their discussions, the following

conclusions were reached:

6.1.1 Poverty index (WPI)

The Water Poverty Index (WPI) was an effective tool for integrating the
wide variety of issue relevant to water management and planning. The
WPI was calculated using different approaches ( Conventional Composite
Index, Holistic, Matrix and WPI Pentagram, Simple Time Analysis,
Falkenmark), it was found that the holistic WPI calculation approach was
the best one because it integrates the physical, social, economic, and
environmental aspects, and links water and poverty issues. The result of
this approach was 39.5% which indicates that the region faces a serious
water problem. The situation will continue to worsen dramatically as
population grows unless a reform of water management policies and

institutions and a cooperative management of shared water are practiced.

From the results of conventional composite index approach it was found
that policy maker’s priorities for future water management may be to
allocate more investments for exploiting of new water resources to
increase available water and to increase the number of people who have

access to safe water and sanitation.

For the holistic WPI calculation approach the results of sub- indices
were found: relatively high in access, low in capacity, use, and

environment, and relatively low in resources.
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From the result of matrix approach it was found the situation of the West
Bank is characterized by: low capacity and use but relatively high

availability and access.

6.1.2 Field survey (Questionnaire)

From the results of the questionnaire it was found:

Significant differences between mails and females in the consumption

of water domain are in favor to males.

Significant differences due to differences in the place of living for
consumption of water, health situation, and sanitation services
domains are in favor to peoples living in cities. This may be due to
the fact that there are still some villages not connected to network,
also due to the economic situation for people living in villages and

refugee camps.

Significant differences between municipality and village council as a
management system in the domains of supply of water, health

situation and sanitation services are in favor to municipality system.

People of social responsibility (single) consume water less and are of
better health situation than people of social responsibility (house-

holder).

Significant differences due to differences in the number of families in
the house hold for the consumption of water and sanitation services

domains. No differences are shown for the other domains.

It is found that houses of one family consume less water than houses

of two and three families. For sanitation services it i1s found that
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houses of one family have better services than houses of two and

three families.

Significant differences due to differences in family members number
for: supply of water, consumption of water, health situation, and water

quality domains with favor to families of fewer member numbers.

Significant differences due to differences in monthly income for:
supply of water, sanitation services, and water quality domains with

favor to higher monthly income.

No significant differences due to water percentage from monthly

income for all domains were found.

It was found that 15.4% of people's sample pay from 21-40% of their
monthly income for water services which is a considerable

percentage.

According to the sample surveyed, it was found that the standard of

living was distributed according to the following categories as:
46.3% of the sample surveyed was of better-off category,
50.4% of the sample surveyed was of middle category,

3.2% of the sample surveyed is of worse — off category.

Significant differences between both independent and apartment
house types in the domains of supply of water, and consumption of

water with favor to apartment house type.

Significant differences due to differences in the house areas for all
domains. The results show also that as the house area increases, the
consumption of water increases, and the health situation becomes

better.
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e Significant differences between existence of house garden and not in

the domains of supply of water, and consumption of water.

o Significant differences between existence of water tank and not for all

the domains with favor to house with water tank.

e Significant differences due to differences in the number of rooms in

the house for consumption of water and health situation domain.

As the number of rooms in the house increases as the consumption

increases and the health situation gets better.

e There are still some regions not connected to safe water and
sanitation. As a consequence, water—and sanitation— related diseases
are spread there. About 20% of the sample members were affected by

water related diseases.
6.1.3 Interviews

e From the results of the interviews, it was found that the existing tariffs
do not encourage water conservation, and are generally inadequate to

recover operation and maintenance costs.

e From the results of the interviews, it was found that the future tariff
structure (developed by PWA) did not take into consideration those

class of peoples whom can not pay for water.

e Awareness of water resources challenges, issues, and opportunities is
an essential activity of improving water resources management in

Palestine and needs to be enhanced.
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e Laws and regulations of the PWA should be effectively studied and
applied to protect water resources and enhance water management

policies in West Bank.

e Imports of virtual water on one hand could reduce agricultural water
and as a consequence could help in alleviating water scarcity (by
saving water for other purposes). But on the other hand could have

negative impacts on Palestinians economical situation.

Water for agriculture is critical for food security. So investment and
policy reforms in water and irrigation management will be significant
determinants of future food production, demand, prices, and trade. Rapidly
growing municipal and industrial water demand will increase water scarcity
for agricultural, and with a continued slowdown in water investments, could
be a serious threat to future growth in food production. Food production,
demand, trade, and prices will be affected. A decline in water available for
irrigation  without compensating investment and improvement in water
management and water use efficiency — in both irrigated and rain-fed areas-
will reduce production growth and increase prices, causing negative impacts

on low- income consumers.

e Low water prices and subsidies for capital investment and operation
and maintenance threaten the financial viability of irrigation and

water supply.

e From the results of the interviews it was found that the main causes of
inability to achieve cost recovery in Palestinian Water Authorities

wEere:
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1. The high percentage of unaccounted -for- water which reaches in

certain cases 60%.
2. The small scale of the water networks.

3. The poor management and,

o

The inappropriate pricing policies are other main obstacles.

There is no role for private sector in management or expansion of

water sector services

The existing water allocation mechanisms are characterized as
inefficient and not clear as they are a continuation of the system

practiced before peace negotiation.

Clarifying and strengthening water rights can play an important role
in improving water allocation equity and efficiency, while a lack of
effective water rights systems creates major problems and inequities

for managing increasingly scarce water.

Reform of water allocation mechanisms and policy will be
increasingly important for meeting new water demands by saving of
water in existing uses, for increasing the water economy benefits from

water use, and for improving the quality of water.

Making the water rights tradable may have disadvantages more than

benefits under the current situations.

Access to safe water is crucial for poor residents. Often women, the
poor, and disadvantaged groups, including minorities and indigenous
peoples, have unequal access to water, which can lead to even greater

increases in poverty.
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e Privatization of water sector could help in improving access to water

for the poor if privatization is done in a studied way.

e Trade-off among multiple uses of water is possible if practiced under

complete control.

e Under the current situation, no real control over the complete system
can be practiced, so policies and action regarding water pollution and

quality are difficult to implement.



143
6.2 Recommendations

e [t is recommended that more effort should be directed to enhance the
situation of females from the aspect of water services.

e It is recommended that the government should support and enhance
the role of village councils.

e It is recommended that there is a need for a policy to consider that
class of people who cannot afford to pay for water in order to provide
their needs of water with an affordable price.

e It is recommended that the main objectives of water pricing should
include:

1- Creation of incentives for efficient water use.

2- Cost recovery in the water sector and,

3- Financial sustainable for urban water supply systems and
irrigation, including the ability to raise capital for expansion of
services to meet future demand.

e It is recommended that the future tariff structure (developed by PWA)

should be improved more to reach an integrated tariff policy.

e It is recommended that PWA institutional capacity should be

enhanced.

e It is recommended that laws and legislations should be developed to
help in solving the problem of poor, women, and disadvantaged
peoples. Also media must talk about their water problems to help

them to give their opinion.

e It is recommended that coordination between the Authority, the
Associations, The NGO's and the water private company will be

helpful in covering water problems of the poor.
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Interviews Questions
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Water Poverty Index Calculations

Calculating Water Poverty Index
Conventional composite index approach:

WPI=W,A+WS+W(100-T)

Where:

A: Adjusted water availability.(AWA)

S: Population with access to safe water and sanitation.

T: Time and effort taken to collect water for the household (proportion

of population having access in or near the home).

W., W, W Weights given to each component of the index.

(Wa+Ws+WtZ 1 )

A=(Total ground and surface water availability)/(Total basic human
requirement [domestic demand + agricultural demand + industrial
demand)

Total available water=130.24 Mcm/year

Domestic Water Demand=100L/C/d= 86Mcm/year

Agricultural Water Demand=200Mcm
Commercial and Industrial Water Demand = 9% of total consumption

=11.7Mcm/year

Therefore A= (130.24)/(86+200+11.7)
A= 44 percent

S: Population with access to safe water and sanitation.
% population with access to safe water=94.9
% population with safe sanitation=36.5
Therefore S= (94.9+36.5)/2

S=65.7 percent
(100-T): Proportion of population having access or near the home
Percent of population connected with the network = 79.06%
Collection well with connections = 11.9%
Collection well with without connections inside house=3%
Therefore (100-T) = 79.6+11.9+3=94.5 percent (T=5.5 percent)
Assume: W, =0.5, Ws=0.4, Wt=0.1
Therefore WPI = (0.5*44) + (0.4*65.7) + (0.1*94.5)=57.73= 58
WPI=58 index points

WPI calculated using the composite index approach
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Water Access Index of time
Availability ¢, spent in water WPI
% collection
Water
%
Weights 0.5 0.4 0.1
44 65.7 5.5 58

Holistic Water Poverty Index Calculation Approach:
WPI= (W, R+W,A+W C+W U+W_.E)/(W AW +W +W +W,)
R: Resources
A: Access
C: Capacity
U: Use
E: Envirunment
Wi: Weight applied to that component.
We will assume equal weights, that:
W=W =W =W =W_=0.2
Components of the WPI:
(1)Resources ( R):
R= Assessment of service water and ground water availability.
As calculated in the first approach
R=44 percent

(2)Access (A):
A= (A+Ax+A35)/3
A,: Percentage of the population with access to save water.(A;=94.9%)
A,: Percentage of population with access to sanitation. (36.5%)

As: An index which relates irrigated land, as a proportion of arable land, to internal
water resources.

As= (Agricultural water use)/(Total available water)=(95Mcm)/(130.24Mcm)100%=
72.9%
A= (94.9+36.5+72.9)/3
A=68.1 percent
(3) Capacity (C):
C= (C1+C2+C3+C4)/4

C,: PPP (log GDP per capita)
GDP=76958.5*1000 US$
GDP per capita= (76958.5*¥1000)/(2313609)=33.26
Log (33.26) = 1.522
C1=1522 %
C,: under-five mortality rate. (C2=27.2%) *’]
Cs: Education enrolment rates. (C3=83%) 4
C.: Gini coefficient of income distribution. (C4=37.8%)""]
C=(1.522+27.2+83+37.8)/4
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C=37.38 percent

(4)Use (U):
U= (U1+U2+U3)/3
U;: Domestic water consumption rate.
Domestic water consumption = 34.435Mcm/year
Total water consumption= 130.5Mcm/year
U,=(34.435/130.5)*100%=26.4 %
U,: Agricultural water use.
Agricultural water use= (The proportion of GDP derived from
agriculture)/ (the proportion of water used in
Agricultural)
The proportion of GDP derived from agriculture= 30%
Agricultural water consumption=95Mcm/year
Agricultural water consumption=95Mcm/year
Proportion of water used in agriculture = (agricultural water
consumption)/(Total
Consumption)
=(95/130.5)*100%=72.8%
Agricultural water use (U2) = (30%/72.8%)*100%= 41.2%
U,=41.2%
U;: Industrial water use
Industrial water consumption=1.065Mcm/year
The proportion of water used by industry= (1.065/130.50)*100%=0.82%
U;=0.82%
U= (U,;+U,+U;)/3= (26.4+41.2+0.82)/3=22.81%
U=22.8percent

[40]

(5) Environment (E):
E= (E,+E,+E3)/3
Ei1: An index of water quality
E,: An index of water stress.
Es: An index of biodiversity.
E;=Avg. (Dissolved O, concentration, Nitrate concentration, Turbidity,
Electrical conductivity)
D.O =5.84%
Nitrate concentration=23.17%
Turbidity=1.03%
Electrical Conductivity=86.4%
E=29.11%
E,=Avg.(Pesticide use in West Bank, Fertilizer use in West Bank,
Percentage o Country's territory under severe water stress
(Pollution))
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Pesticide use in West Bank: Lands using pesticides with respect to total
cultivated land.
Total cultivated land= 2 Million Dunums.
100000 Dunums are under irrigation
1.6 Million Dunums are rain fed
300000 Dunums are fallow land.
96.6% of irrigated land using pesticides
87% of rain fed land using pesticides.
Percent pesticides use = ((0.966*100000) +
(0.87*1.6Million))/(2Million)=74.43%

Fertilizer use in West Bank= (Lands using fertilizers)/(Total cultivated in

West bank)=(243100)/(2Milions)=12.16%

Percentage of countries territory under severe water stress (pollution) = 20-

30%
Take=25%
E,=37.2Percent
E;: An index of biodiversity based on the percentage of threatened
mammals and birds.
Percentage of threatened mammals = 12.1%
Percentage of threatened birds=7.4%
Es=(12.1+7.4)/2 =9.75%
E= (E|+E,+E3)/3
=(29.11+37.2+9.75)/3
=25.35%
E=25.35 Percent
WPI= (W,R+W,A+W .C+W ,U+WE)/(W+W,+W +W,+W,)
W=W=W=W =W _=0.2
WPI = (0.2*44) + (0.2*68.1)+(0.2*37.38)+(0.2*22.81)+(0.2*25.35)
=39.5%
WP1=39.5 Percent
WPI Calculated Using the Holistic Approach

Resource | Access | Capacit | Use | Environme | WPI

S y nt

Weights 0.2 0.2 0.2 0.2 0.2
44 68.1 37.4 22.8 25.4 39.5

Matrix Approach and WPI Pentagram:
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CApacity and use

e 0.56 |
T

03 >< West Bank

Figure 4.2
WPI Pentegram For West Bonk

Simple Time — Analysis Approach
WPI= T/ (a quantity of water)
In rural Areas:

T= Time required per person to collect a quantity of water

(i.e. 100m’)
From the results of the questionnaire T=20 hours for quantity= 100m’
WPI= (20/100)*100%=20%
WPI1=20 percent

Falkenmark Water Stress Index:
Falkmark index=Water Resources per Capita per Year.

= (23.6*10°m’/year)/(2313609)

=53m’ per capita per year

Appendix D
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Interviews Results

%Y
No%

Yopsd
Yes%

g
Questions

100

vdLL\Al\ua’_\loL\.d\ B‘)":ﬁm Lﬁ)"‘;\ pe? Sy Ja o
Is there an obligatory support for the invoice of water at
some areas?

75

25

38Ty Gl (5 olall i aidie 58 Oidae fAal adiini Ja o
¢ Sally 5 adalid) 4 5a

Can municipality, village, camp sell water without coordination
and take agreement from authority and vice versa?

100

5 Gl 092 B jamdd 20T adia fis 5 8 plaa [l aakaini Ja e
S Sally 5 Akl (e 438 go 24
Can municipality/ village council/ camp determine a

quotation "price" without coordination and taking agreement
from authority and vice versa?

25

75

e e ped e Janll ada [ 558 Gudae fAh poliis Ja @
¢ ddalul) 280 5o 3a1 5 Bretil) a0 A A clea
Can municipality/ village council/ camp obtain financial

support from an external side without coordinating and
taking agreement from authority?

75

25

Are there exemptions? — Scielic) aa g Ja

67

33

SIS 5 Al Lol and 8 ulalal) Jacl Ja @
Is the number of workers at the division of planning adequate
and satisfactory?

100

ol sl o L 5 Aedle Tophatl aud 3 Gilalall Cllaadi Ja @
Are the specializations of workers at the division of planning
adequate?

100

b s aml) 8 Gallall 5 gie Tagadill A DU byl 5 Jilu ) o @
(AesiSe S ) IS
Are the means and statements necessary for planning

available for workers in division; and in which form are they
(disks or writings)?

50

50

€ oS 5 i skl hall 3 e llia Ja
Is there a budget for development plans?

-100

QL&JM}AM}&@ﬁSJcQ\JﬁM@\ﬁQM& .
Is there a budget for development it self?

100

?)}G.A.AJ\ 23)&4 slae) ({.3:1 Ja e
Is there enhancement for the knowledge of people?
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75

25

falaall o jlia 8 Wl ) seanll Aatlioe Juniil ot f dals llia Ja @
Is there is a need or plans to activate the contribution of
people financially in the project of water?

100

Chaasall 300 3 ) seendl AS Lie Jniil b o dals s Ja
Is there a need or plans to activate the participation of people
in the administration of institution?

100

f(adiadll) ) seandl olual) dakal (o ad ASL Jitl dala Gllia Ja o
Is there a need to transfer the ownership of a section of the
water systems to people (privatization)?

100

?Q\LJJ;\A\ @S A;A Azl e\ﬂ.‘d\ Slaatind e'_'\:a da e
Is there a usage for waste water in the irrigation of plants?

25

75

Solaall e 0 Al Le diaie JSuw U o (5585 i 3 2
Has there been a registration for a complaint by the
population of an area pertaining to the quality of water?

100

€ Applandill oLl Al s oloall (e L silE Al el dgall Ja @
The side accountable legally for the sources of water, is it the
Palestinian Water Authority only?

67

33

gdel )3l Gacadd) Ll G Al 4GBy dahads f ADe s Ja @
P KEA ke

Is there a relation or planning to establish a relation between
water assigned for agriculture and food production?

100

Aok gl ALl e aaiad 5 olaad) ddabis (e 2aad dglall il o e
o ol s Lealad) 2 (a5 € uSally o G sSal

Are the water policies being fixed by the Authority of water;
and being accredited by the National Authority or vise versa?

100

Lot Loy 4812ad) o) gl O il ol of 30l e il cllia Ja @
s el Y 5 e () z A e laadll 5 a8l
96 smsall 138 Lo f 138 slaall ddalis a1
Is there an impact for the increase or decrease of importing

food materials; such as, fruits and vegetables from abroad
(Israel) on the situation and water security?

100

Sl caldl aliall claad s a3 alall g Uil Ho0 llia Ja @
ficliall ol
Is there a role for the private sector in the administration of

water services whether they were for irrigation or drinking or
industry?

25

75

i oyl Aaland s debial g Aol 30 Tl ol w5 o @
fas 5 (Jaiually

The current distribution of water for agriculture industry
tourism and drinking, will it change in future?

100

dse) ) i calia auw o e ol Gin ity plawd) (S o @
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€5 slae Lald Al a8 sia (el 0 Ll 2 3U)
Is it allowed to change the rights of water; such as the selling

of an agricultural well (for agricultural purposes) owner to
his water rights for an adjacent municipality?

75 25 Al s ) olaall lanal L ) pans o 5l Zaall (Say Ja @
s s fhatial il clud) e 55 —(sball AllS
Can poor class make hear of its view point to the services of
water (the water institutions as a Water Authority) and affect
the followed water policies?
75 25 el Ja s ¢l 138 3 aelud o (S olaall pllai dndian Ja @
s O

elld 8 aels of (Sa BaasSall e sl
The privatization of water sector, may it help in this respect?
Can trade unions and nongovernmental organizations
(NGQ's) help in that?
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