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Terms of the study:

1. Water Tariff: is a price assigned to water supplied by a public utility through a piped
network to its customers. (Grafton, et al. 2015)

2. Water loses: water that has been produced and is "lost™ before it reaches the consumer.
(Grafton, et al. 2015)

3. Technical efficiency: a given utilized set of inputs that used to produce an output with
lowest cost of operation. (Liu, 2013)

4. Increasing block tariffs (IBTs): The Prices Expansion of the water tariff, It provides
two or more prices for water used and widely used in the developing world, are claimed
to produce desirable income transfers, discourages wasteful use, promotes economic
efficiency, and assure access to sufficient water for basic sanitation. (Boland &
Whittington, 1997)

5. A water supply system: is a system for the summation, conveyance, curing, storage and
distribution of water from source to consumers, for example, homes, commercial
establishments, industry, irrigation facilities, and public agencies for water-related
activities (fire-fighting, street flushing and so forth). (Blank, 2008)

6. Efficiency: the concept of efficiency relates to the allocation of resources in the
economy, within the water sector, efficiency is often tested in a “restricted” sense and

relates to the technical and commercial efficiency of utility companies. (Kim, 2016)

7. Cost recovery: defined as the method to recovering an expenditure, which a business

takes on, is both a specific and general term. (Kim, 2016)

8. Expenses: an expense isthe cost of operations that a company incurs to generate

revenue. As the popular saying goes, “it costs money to make money. (Beecher, et al.

1993)

9. Water Bill: the amount one must pay to use water and sewer services each month.
Normally, a municipality provides water and sewage, but this is not always the case.
Water bills usually are based upon one's usage, such that those who use more water are

charged more. (Grafton, et al. 2015)



Abstract:

The overall objective of this study is to show if the water tariff, which is applied at the
Bethany municipality, is proper and applicable by achieving these main objectives:
showing the reality of the current water tariff and discovering if it reaches the full cost
recovery. In addition, the study is intended to show if the Bethany community has
awareness of the water tariff and other factors through using questionnaire for the
households, which have effects on water tariff system, such as: technical efficiency and

water losses.

In order to achieve the main objectives of the study, the researcher used the descriptive
analytical approach. A mixed method of research, the qualitative as a main method and
the quantitative as the supportive method of the study, was used. Two main data
collection tools were used: the interview and the questionnaire. The interview was
conducted with experts in the water service, whereas the questionnaire was distributed
among community families in order to evaluate their awareness. In this regard, the sample
of the interview was nine experts that were interviewed by the researcher, and the sample

of the questionnaire was 87 households.

The main findings of the study came as the water tariff system implemented by the
Bethany municipality took into consideration the cost of technical water losses, multiple
water resources, and energy used; as well as administrative and technical expenses. The
study showed a lack of household awareness; whereas there are thefts of water by citizens
(commercial losses) and lack of cooperation by the households towards the municipality
to report such thefts. This is a big burden on the Bethany municipality where it pays the
price of stolen water. In addition, the lack of multiple households’ awareness regarding
shared meters for several houses causes an increase of the value of the domestic water
bills because the municipality use of the volumetric tariff system therefore causes an

accumulation of debts due to the accumulation of bills and the households' failure to pay.

According to these results, the study recommends that the municipality of Bethany should
work on reconsidering the current water tariff system. The municipality needs to raise
funds toward renovation and maintenance of the water networks in Bethany. In addition,
it must show all required solutions: such as, monitoring shared water parameters,

controlling water theft, and detecting networks of water. Finally, the study also



recommends communication with the local community to raise awareness of the water
tariff and the factors that affect it and to urge the households to use an independent meter

and report theft in case of occurrence.
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Chapter One

General Framework of the Study

1.1. Introduction:

West Bank is suffering from a real water crisis, which is due to the increased demand for
water, which led to a continuous deficit in water resources, especially underground water

reservoir, which is reflected on the quality and quantity of the water in West Bank.

One of the main reasons that caused the decreased of the crisis of water in West Bank is
the pollution, and therefore, the polluted water that cannot be used for drinking, bathing,

industry or agriculture effectively reduce the amount of usable water within a given area.

Putting suitable and effective water tariff system is one of the most important tool that is
necessary to manage the different water recourses, where is putting an effective water
tariff system contributes in rationalize water consumption in deferent sectors, and that's
lead to contribute in serving out the water policies that followed.

Actually there is no effective tariff system has put by the water authority that are
responsible about water management in Palestine, there is no system that meets
conditions of scientific foundations and principles, which lead to raise the avails level,
and manage the water rescores effectively. It should be pointed out that the recent water
tariff has been created during the Israeli occupation era in west bank and Gaza, and hasn’t
been changed except in a few municipalities, where they tried to raise some categories
and merged some other categories to become meaningless, the current tariff doesn't
courage the process of water conservation and it is not appropriate with cost recovery,

Operation, maintenance, and consumption. (Awad, et al. 2017)

In addition, this is due to the water loss rate, which is up to more than 50% in some areas,
and the high cost of water, which come by the Israeli company "Meckeroat". it forecasted
from the future tariff design or structure to be reciprocal structure to all provinces of West

Bank and Gaza strip, where it reflects the differences of the production of water in the



different areas which supply us with water, and the suggested water tariff system will
based on the following principles: (1) the continuity of water utilities, ,(2) the proposed
water tariff should inspire frugality water, through raising the madness to those who
expend massive amounts of water, (3) thrift of the base needs of water viands with low
cost whereas the loss will compensate from the denomination who used a considerable

amounts of water. (Blanc, 2008)

In general Bethany municipality depends on two major sources of water in order to

supply the whole towns of drinking water, these two sources are:

The first source is buying drinking water from the supplying point that comes from
Bethany well NO.3 that follows water department of the West Bank whereas the other

source of supplying the town of drinking water is the Israeli company "JEHON".

According to the formal archives of Bethany township as a proof of the study, the total
amount of water the municipality has bought and pumped it at the water network has
reached a 2018 to (1,168,547 m3) where the proportion of a visual of buying from
Bethany water NO.3 was (29%) and the proportion of a visual of buying water from the
Israeli company (JEHON) was (71%).

The town of Bethany suffers from high water loss rate that reached (50%) in 2016 and
that rate is the highest in the west bank which followed by Jenin city where the water loss
there reached (49%).

That means that the municipality of Bethany town loses every year about (50%) of sums
of money that supposed it collected as the water prizes from people who buy water and its
services from the municipality, on the other hand, a high percentage of people at the town
don't pay water bills and that caused high amount of debt on the municipality which
reached at the end of year 2017 about 45,000,000 NIS. (Bethany Municipality, 2019)

In this thesis, we will try to detect the water tariff framework which is utilized at Bethany
township and if it fulfills the full coast reclamation of water, competence, fair treatment
and sustainability. This thesis will discuss the reality of the current water tariff system in
the West Bank of the drinking water in general and in Bethany town in specific, and it
will show the scientific and technical defect and imperfection of it, also it will try to
maintain clarification of the mechanism of the water tariff, the research based

possessions, and the basic goals, on which the water tariff is based.
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1.2. Justifications of the study:

1. Water tariff at Bethany municipality does not cover the total costs of the operating

disbursements.

2. The scientific bases have not taken in consideration during building the structure of the

current water tariff in Bethany municipality.
3. High water debt ratio at the Bethany municipality.

4. Lack of awareness toward water tariff at Bethany town.

1.3. Problem statement:

The master problem of Bethany City Hall is people’s soft affordability of water, which
along with the non-attendance of governmental backup, causes a shortage of profit to the
Township. The water bills are one of the main sources of income at the municipality;
during the last few years, the average percentage revenue of the water bills was about
30% because of the high percentage of consumers who were not able to or did not want to

pay. Social conflict and a lack of cooperation became common.

The researcher will try to discuss and reconnoiter if Bethany municipality have taken in
consideration these factors: (multiple water sources, energy use, households awareness,
water loss, and technical efficiency) when they designed the model of water tariff which
is applied at the municipality and if it proper with the social and economic situation at
Bethany town, otherwise, if the water tariff which is applied at the municipality achieves

cost recovery, equity and efficiency.

1.4. Study Objectives:

The overall objective of this study is to show up if the water tariff, which is applied at
Bethany Municipality is proper and applicable and reach the cost recovery, and that will
be through achieving the following goals:(1) to show up the reality of current water tariff
which is applied at Bethany Municipality (2) to show up if people of Bethany have

awareness towards water tariff.



1.5. The specific objectives of the study are:
1. To investigate the level of household’s awareness in Bethany towards water tariff
system in specific and some water issues that related to the status of water in Bethany

town in general and these issues are: water losses and technical efficiency.

2. to evaluate the water tariff which is applied in Bethany municipality as an evidence of
the study, and if the municipality takes into account these elements when they have
designed the model of water tariff that they apply, and these elements are: multiple water

resources, energy use, technical efficiency and expenses related to it, and water losses.

1.6. Questions of the study:
1. Do households in Bethany town have awareness towards water tariff structure and

other factors that may affect the water tariff system?

2. Does Bethany municipality apply proper water tariff with taking into consideration the

cost recovery?

1.7. Boundaries of the study:

1. Spatial boundaries: This study covers Bethany town, and discusses the aspects that

related to water tariff in Bethany Municipality.

2. Temporal boundaries: this study is conducted during the period from September.2018
to September.20109.

1.8. Hypotheses of the study:

We have two main hypotheses of our study as shown below:

1. People have awareness towards water issues in Bethany (water tariff\ water losses\

technical efficiency).

2. There is a proper and applicable water tariff system in Bethany, this main hypothesis

will be examined through the following minor hypotheses:

2.1. Experts at Bethany municipality have taken into consideration the multiple water
sources (Bethany Well, Mekoroet, water authority). When they designed the current
model of water tariff.

2.2. Type of energy that used in water production and distribution into Bethany water
network have an effect onto water tariff at Bethany Municipality.



2.3. When experts designed the current water tariff system at Bethany municipality they
have taken into consideration the full cost recovery that includes the administrative and
technical expenses in order to keep the sustainability of the technical efficiency of the

water network.

2.4. Water losses in Bethany affect the current water tariff, which is applied at Bethany

municipality.
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Chapter Two:

Theoretical background

2.1. Introduction:

There has been significant progress towards understanding that water does not just have
an economic value, but also social, religious, cultural, and environmental values. In fact,

these values depend on each other frequently (Rabi& Mimi, 2013).

The notion of justice in using and managing water is a doubtless concept, therefore,
putting an intellectual water tariff for water uses that is symmetrical between the costs of
providing utilities and profit margin, which covers managerial costs. In addition to that,
when designing rational water tariff, we should take into consideration the social and

environmental priorities (Jabber, 2004).

Water tariffs come into being in various ways. Occasionally the tariff is simply inherited
from a prior period. If the existing tariff has not been controversial, and if no outside
lending agency is pressing for change, water managers may choose to deal with current
needs by making the smallest possible changes in the existing structure (Joanna L. 2013).
In other cases, the tariff may be determined by a formula embodied in national legislation
(e.g., Ukraine) which may also be administered and regulated by a national regulatory
body (e.g., Colombia). These constraints reflect a social concern over the fairness of
water tariffs, but they are rarely revised to account for changing circumstances or rising
costs. Whatever the motivation, legislative and regulatory constraints often leave little
opportunity for an individual water supplier to consider the broader issues of tariff design,
at least in the short run (Boland and Whittington, 1997).



Barring for these special cases, water proxies must, from time to time, consider the proper
design for the tariff. The process is often complex and can involve, in addition to the
water agency itself, outside consulting firms, lending institutions, political leaders,
various stakeholders from the user population, and sometimes local and/or national
legislatures (Richard and Johnston,2005). Much of the complexity derives from conflicts
among the various objectives and considerations that different parties bring to the

discussion.

2.2. Definition of the water tariff:

A water tariff (often called water rate in the United States and Canada) is a price assigned
to water supplied by a public utility through a piped network to its customers. The term is
also often applied to wastewater tariffs. Water and wastewater tariffs are not charged for
water itself, but to recover the costs of water treatment, water storage, transporting it to
customers, collecting and treating wastewater, as well as billing and collection. Prices
paid for water itself are different from water tariffs. They exist in a few countries and are
called water abstraction charges or fees. Water tariffs vary widely in their structure and
level between countries, cities and sometimes between user categories (residential,
commercial, industrial or public buildings). The mechanisms to adjust tariffs also vary
widely (Dinar, 2000).

Most water utilities in the world are overtly owned, but some are privately owned or
administered. Utilities are network industries and natural monopolies. Economic theory
predicts that unregulated private utilities set the price of their product at a level that
allows extracting a monopoly profit. However, in reality, tariffs charged by utilities are
regulated. They can be set below costs, at the level of cost recovery without a return on
capital, or at the level of cost recovery including a predetermined rate of return on capital
(OECD, 1987) in many developing countries tariffs are set below the level of cost
recovery, even without considering a rate of return on capital. This often leads to a lack of
maintenance and requires significant subsidies for both investment and operation. In
developed countries water and, to a lesser degree, wastewater tariffs are typically set
close to or at the level of cost recovery, sometimes including an allowance for profit.
(Junguo, 2013).

In general, water tariff is recognized as one of the most important non-structural incentive

measures for demand management to achieve the objective of efficiency and
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sustainability of scarce water resources. Water pricing aims at achieving financial

sustainability rather than an instrument for water allocation (Muller and Mike, 1999).

2.3. The objectives of water tariff policies:

Water has an economic value and should be recognized as an economic good(Junguo,
2013).However, Water is not a normal economic good; it is too special to be considered
compared with other economic goods. Water has a combination of characteristics that
make it different from any other good and should be dealt with in a very special way
although individually these characteristics are maybe not so restrictive (Lefebvre et al.
2005).

In public, the main principle we should take it in to account when we design the water
tariff is obtaining the economic efficiency (Lifongo and Gaskin,2009 ) and that means the
water tariff should lead the water use -with taking into consideration it as a rare natural
resource- to categories and sectors which we can gain the maximum profit from them,
and that means the marginal revenue should be equal to the marginal benefit, therefore,
when putting up or designing the water tariff by commissions and institutions that
concerned of this cause (American Water Works Association,1988) it must achieve these
important goals:

e Cost recovery: All who consumes drinking water should pay for it, this is the
basic role which the water tariff build on, for this, water tariff must recover the
costs in which revenues should be more than costs with a simple limit, in addition,
commissions and institution who provide water services for people should
increase the revenues until it reaches full cost recovery in the following stages
(Water Authority, 2003): * The first phase: revenues that cover operation and
maintenance costs. *The second phase: revenues that cover operating and
maintenance costs in addition to replacement costs due to the water network

deterioration (American Water Works Association, 1988).

Cost recovery is important for the continuation of the water facilities, without revenues
which should cover the costs required, the efficiency of the water facility decreases then
the production will be delayed, therefore, the drinking water facilities differ in how much

can they recover costs, whereas some facilities only recover the first phase but others
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recover the first and second phase, that depends on the policy of the government and how
much it contributes to protecting poor families (Water Services: Planning and

Information: Business Intelligence Support,2015-2016 )

Many countries are interested in adopting the principle of recovering costs as a base to
design the water tariff, thus, we find that the Palestinian Water Authority seeks to adopt a
water tariff system aims to recover the entire cost, ( Water Authority, 2003), In the
Kingdome of Jordan the water tariff for domestic uses is supported by the government,
and water prices which collected from people just cover a small percentage of operating
and maintenance costs of water projects (Bani Hani, 1995). Furthermore, in Saudi Arabia,
the water tariff recovers a very small percentage of the actual cost of producing and
distributing drinking water (Abdurrahman, 2002).

In Iran, the water tariff in urban areas is set at half the total costs, with the state cover the
other half (that include operating and maintenance costs in addition to replacement costs
due to the water network deterioration), this condition provided in the fair Water
Distribution Act 1982, and as for the urban areas, 1990 law permit to cover the half of the
full cost, which includes capital costs and the replacement costs due to the water network
deterioration (Faroqi, 2002).

On the other hand, in Yemen which suffers from a serve water shortage, it is a general
rule that the water tariff is set to cover operating, maintenance and replacement costs due
to the water network deterioration, while the government funds new projects,
replacements and expansions of the network, which take into consecration the increased
value to the system, the expectations is that in the future the tariff will cover the full

operations costs (the Republic of Yemen, 2003).

e Social justice: social justice is one of the most important principles to be taken
into consideration when setting the water tariff because it takes into account the
humanitarian and social impact on consumers when setting water prices, which
means setting the tariff at a level those families with limited resources can afford.
(Muller and Mike, 1999).

Strengthening social justice could be achieved through the incremental water tariff, where
the price of one cubic meter of water for essential needs is less than the one cubic of

water of high consumption. Thus, in this case, high-level families (high consumption),
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pay relatively more than the low-level families (low consumption), and this is useful
because the consumers should pay for the costs of the operating and maintaining the
drinking water network. We have to pay attention to low-level consumers, who do not

have the ability to pay for services (Palestine Economic Policy Research Institute, 2013).

2.4. Types of water tariff:

A tariff structure is a set of practical rules used to mark the conditions of service and the
monthly bills for water users in several categories or classes. A water user’s monthly bill
may include two distinct components: a part based on the volume of water used, and
another part based on factors other than water use (Boland and Whittington,1997).
Therefore, we can say that water pricing is recognized as one of the most important non-
structural incentive measures for demand management to achieve the objective of
efficiency and sustainability of scarce water resources. Water pricing aims at achieving
financial sustainability rather than an instrument for water allocation. Only if the financial
costs are recovered can an activity remain sustainable. If water is free, the water provider

does not receive sufficient payment for its services.

Consequently, the provider is not able to maintain the system adequately and, hence the
quality of services will deteriorate. Finally, the system falls, people have to drink
dangerous water or pay extravagant amounts of money to water vendors, while wealthy
and influential people receive piped water directly into their houses, at subsidized rates.
Thus, the water-for-free policy often results in powerful and rich people getting water
cheaply while poor people buy water at excessive rates or drink unsafe water. To
maintain the water supply system, help the poor to drink safe water and keep the society
secure, the government has to give subsidy to many sectors. However, the subsidy is
really a good way to solve this free water dilemma because of the long-time subsidy;
people cannot realize the fact that water should be recognized as an economic good. In
addition, because of the low price of the water, a large quantity of water is consumed
easily with a large quantity of waste produced by the consumers, which will worsen water

scarcity in their life ( Hoekman, 2011).

In general, the water tariff regulation that adopted in the world countries includes two
main types, the first type is single-part tariff, and the other is two-parts tariff, which

include fixed part and the other part is mutable (Savenije and Jianxin Xu b, 2002), the
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following table shows these types of water tariff and their subdivision, with mentioning

descriptions, advantages and disadvantages of them:

Table (1): pricing and systems.

System

Flat
Rate

Volumet
ric

system

Rate
Mechanism
Flat Rate or
Fixed Rate

Constant
Unit

Or
Uniform
Rate

Declining
or
decreasing

block rate

Description

A specified rate

IS charged,
usually per
month,

regardless of the
amount of water
used.

A specified rate
is charged for
each unit of
water use. Those
who use more
pay
more, but the rate

water will

doesn’t  change
depending on the
amount of water
used.

Provides low-

cost water for
economic
applications
requiring heavy

water use.

Advantages

Flat rates systems can
appear to be socially
equitable as everyone
pays the same rate. It
IS administratively
simple and no
metering is required.

This

appear to be socially

too can also

equitable. Water users
are also charged based
on what they
consume. This is of
more user-pay

approach.

Not socially equitable
as those who use little
water pays for their
water at higher rates.
No incentive  to
conserve water as the
lowest cost of water is
the last unit of water

used.
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Disadvantages

It fails to encourage
water conservation.

Water usage rates

can run 70% to
80% higher than
under  volumetric
rates.

Metering IS
required for this

system to be put in
place. Rate
structure does not
reward those who
use less water or
encourage heavy
water  users to

conserve.



Inclining or

Increasing

Block rate

Complex

Pricing

The rate charged
increase as more
volumes of water
are used. Can be
implemented by
establishing
categories  such
as basic use,
normal
heavy

excessive use.

use,

use or

The rate charged
is based on a
combination or

all of the above

Can  be
equitable if

socially
special
lifeline rates, credits
or rebates are
provided. Another
option is to provide a
base amount of water
for free or at low cost.
Because charges are
higher for use beyond
a minimum amount,
the system creates an

incentive to conserve

water. Addresses the
problem of "free-
riders."

Dependent on the

combination.

The

Create

system can
revenue
volatility for water
suppliers and
utilities. It can also
create some equity
difficulties. For
example, the same
pricing scheme
applying to a family
of two as to a family

of fix.

Dependent on the

combination.

Resource: R. Quentin Grafton*, Long Chu and Tom Kompas study, Optimal water tariffs and

supply augmentation for cost-of-service regulated water utilities (2015).

Theoretically, water tariff should cover these three main goals: (1) achieving economic

efficiency, (2) attaining public equity (3) cost recovery (Boland and Whittington, 1997).

However, practically water tariff designer be faced with many difficulties in their way to

achieve the previous goals, and that because of the contradiction between them.

Therefore, the principle of achieving social justice interferes with the principle of

economic efficiency.

On the other hand, achieving the principle of cost recovery interferes with the other two

principles.
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From one hand the costing criteria, which should retrieval, differ from one water provider
to the other, where there is not any specific standard to determine the items and elements
which are the costs have built on.

That maybe leads to significant cost estimations and then augment of water tariff in order
to cover the costs and that interferes with the principle of the economic efficiency, and
that because the estimated cost does not reflect the actual cost, as well, achieving social
justice principle may lead to the inability of the water services provider to achieve the
cost recovery (R. Quentin et al. 2015).

Achieving the balance between the three principles, which the water tariff has built on the
social justice, economic efficiency, and cost recovery, it represents the cornerstone of

creating an efficient water tariff ( Hoekman, 2002).

Therefore, creating water tariff design or pricing mechanism depends on many factors,
these factors are public awareness, water losses, accounting system, technical efficiency,
energy use, and multiple water sources and we will talk about all these factors in details

later in this study.

2.5. Water tariff in the West Bank:

It should be noted that evaluating the efficiency of water tariff which is applied in the
municipalities of the west bank be through achieving the goals which it set for, and in
light of this we will discuss the most important elements which are contributing in

evaluating the current water tariff, and these elements are:

e Cost recovery and the drinking water sales proceeds:

The table number (1) shows that the total quantities of the water supply of domestic
sector in the West Bank urban governorate from the years 2010-2015 it continued to

increase, and that is due to the Overpopulation during these years.
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Table (2): Quantity of Water Supply for Domestic Sector in the West Bank urban
Governorate /Year 2010 — 2015.

Year 2015 2014 2013 2012 2011 2010
Consumed 119.6 102.8 100.9 93.9 88.3 85.0
Water (million (million (million (million (million (million
(million m3) m3) m3) m3) m3) m3)
m3)

Source: Palestinian Water Authority/ reports (2010-2015).

Table number two shows the efficiency of water bills collecting in urban municipalities in
the West Bank by the years 2014-2016, and it has been observed that the percentage of

bills collection doesn’t reach the required level.

In fact, the total costs of producing drinking water are much more than revenues of
collecting water bells, which indicates that the efficiency of the current water tariff not on
the required level, and that actually causes fiscal deficit in water management sectors in
municipalities over the West Bank governorates, and that create deterioration of the
financial situation in these municipalities, in addition to that, unfortunately these
municipalities have lack to any sources which can cover this deterioration, and that
prohibit the water departments at municipalities to develop their management, and doing

their job in supplying water for consumers in an efficient way.

From this point, we can understand the importance of designing a new model of water

tariff which can help in full cost recovery(Al-Rambhi, 2010).

Table (3):the efficiency of water bills collecting in urban municipalities in the West
Bank -Years 2014-2016

Governorate 2016 2015 2014
Jericho 73% 71% 50%
Hebron 55% 74% 66%
Jenin 54% 102% 52%
Qalgiliya 68% 55% 53%
Nablus 71% 71% 71%
Bethlehem 85% 74% 69%
Tubas 58% 67% 65%
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Jerusalem Water 92% 108% 98%

Undertaking
Salfit 88% 100% 82%
Tulkarem 46% 50% 51%

Source: Palestinian Water Authority/ reports of (2014, 2015, 2016).

e Blocks of water tariff:

Blocks of water tariff around the West Bank townships are diverse; some water
managements split the blocks for two, three, or even five. This division points to the
absence of a unified water tariff system which can regulate and unites the consumption
categories, and this division should depend basically on the full cost recovery and should
take on consideration social, economic conditions, and the income level of the consumers
(Jaber,2004).

2.5.1 Minimum charge amount of water tariff:

Generally, setting fiscal fees which is stable is one of the methods that helps the goals of
water tariff, especially if this fees have put to cover the executive expenses, for instance
(reading water meters, issuing invoices, water bills collection, stationery) whereas these

fees collect in isolation from the total consumption of water.

We observe that most of the municipalities in the west bank have set fixed fee which is
not related to the consumption quantities, and these fees differ from region to other, for
example, it can reach about 60 NIS per two months in Biereh whilst it is just about ten
NIS in Anata near Jerusalem, this differences in collecting the fixed fees in the West
Bank urban municipalities is one of the indicators that show the defect in setting water
tariff mechanism, in addition of misunderstanding of the tariff policy and the goals of is
it( Palestinian Water Authority, 2011).

2.5.2 Water Rationing:

Most of the municipalities of the West Bank apply the increasing block tariff to ration the
use of water via increasing the price whenever the consumption increase, especially when
the consumption is huge, but when we look at the reality of the water tariff system which
applies in the West Bank municipalities, we will find that the principle of water rationing
is not considered, because in some municipalities as an example they set the first category

from (0-40) m3, that shows that the consumer who consumed one cubic meter of drinking
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water pays the same price that the consumer who consumed 40m3 of drinking water, and
that leads the consumer to indifference in water conservation, especially if the
consumption is less than 40m3 per month it (Palestinian Water Authority, 2011).

2.5.3 Increasing block tariffs (IBTs):

It means the Prices Escalation of the water tariff, it provides two or more prices for water
used and widely used in the developing world, it claimed to produce desirable income
transfers, discourage wasteful use, promote economic efficiency, and assure access to

sufficient water for basic sanitation (Folifac, F & Gaskin, S ,2011).

In Jerusalem Water Undertaken as an example, the price of the first category has been
identified as 4.50 NIS for domestic uses and 5.60 NIS for industrial uses, whilst it reaches
9.00 NIS for domestic, commercial and industrial uses after 60 cubic meters per month.
The following table shows the categories and the blocks Prices Escalation of the water

tariff in Jerusalem Water Undertaken:

Table(4): the new water tariff system that approved from 1\1\2012 in Jerusalem
water undertaken

Consumption Domestic Industrial Commercial

category/m3 NIS NIS NIS
0-10 4.50 5.60 5.60
10.1-20 4.50 5.60 5.60
20.1-40 5.60 6.80 6.80
40.1-60 6.80 8.10 8.10
60+ 9.00 9.90 9.00

* This information according to the Palestinian water sector regulatory council.

2.5.4 Reading water meters: the period for reading water meters differs from one
municipality to another, some municipalities read the water meters every two months
whilst most of the West Bank municipalities read them monthly, and this is another
indicator that shows the unification of the West Bank municipalities under unified water
tariff system (Palestinian Water Authority, 2011).
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2.5.7. Average of the water tariff in some of the West Bank municipalities:

Table (5): Average of the water tariff in some of the West Bank municipalities

Municipality Water tariff \ NIS
Nablus 6.13
Halhul 5.07
Qalgeelia 1.63
Jenin 5.40
Jericho 2.17
Doora 6.50
Yabad 4.73
Araba 2.20
Baninaim 5.00
Targoomia 4.99
Yatta 451
Betounia 8.13
Bethany 6.00
Bedia 3.45
Allar 2.78
Eastern Swahra 4.25
Auja 4.04
Anabta 3.38
Azoon 2.78

* This information according to the Palestinian water sector regulatory council.

The previous table shows the average of the water tariff in the West Bank municipalities.
As shown in the table, at Betounia municipality the average of the tariff reaches about
8.13 Nis. And it's the highest between the West Bank municipalities, in Qalgeeliait is the
lowest with 1.63 NIS. And in Bethany, the average of the water tariff is 6.00 Nis. The
reason behind thisgreat disparity is that there are many factors affect calculating the tariff

and we will mention and speak about them profusely later in our study.

It is worth to mention that the difference between price of the water and the water tariff, is

that price is the cost required to gain possession of something while tariff is a system of
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government-imposed duties levied on imported or exported goods; a list of such duties, or
the duties themselves. Tariff is a price assigned to water supplied by a public
utility through a piped network to its customers. The term is also often applied to
wastewater tariffs. Water and wastewater tariffs are not charged for water itself, but to
recover the costs of water treatment, water storage, transporting it to customers, collecting
and treating wastewater, as well as billing and collection. Prices paid for water itself are

different from water tariffs.

2.6. Factors that affect the water tariff in the West Bank

So far, many factors affect the calculation of water tariff in general, in the following text,

we'll try to totalize these factors:

2.6.1. Multiple water sources: there are multiple sources of water in West Bank, some
are purchased from the Israeli company “Mekorot”, others are extracted from
artesian wells, and the other source of urban water in West Bank municipalities
comes from shallow wells or springs and surface water (Palestinian Water

Authority, 2011). This difference affects the water tariff and determining prices:

Table (6): Annual Available Water Quantity in Palestine by Region and Source,
2015

Water Purchased from Springs Discharge Water Pumped from
Israeli Water Company Palestinian Wells
(Mekorot)
63.8 40.7 83.3
Total : 187.8

* This information according to the Palestinian water sector regulatory council.

2.6.1.1. Water which is purchased from the Israeli company " Mekorot": In fact
Palestinian water authority buys huge quantities of drinking water from the Israeli water
company " Mekorot" via West Bank Water Department, this quantities which are
purchased from the Israeli company " Mekorot" forms more than the half of water
consumption in West Bank, many urban municipalities essentially depends on " Mekorot"
as a main source of water such as: Hebron Municipality, Jerusalem Water Authority to

Ramallah and Al-beirah municipality(where is the quantity of drinking water that have

20


https://en.wikipedia.org/wiki/Public_utility
https://en.wikipedia.org/wiki/Public_utility
https://en.wikipedia.org/wiki/Water_treatment
https://en.wikipedia.org/wiki/Wastewater_treatment

purchased to Jerusalem Water Authority have reached about 83% from the total quantity

of drinking water which have consumed.

Salfiet municipality, Jenin municipality, and finally Bethlehem municipality, therefore,
the water department sells every one cubic meter (m3) of drinking water which is bought
from the Israeli company "Mekorot™ and sell it to the municipalities that offer water
services for 2.38 Nis, this price is less than the cost of drinking water production in some
areas like Ramallah governorate ore more than the cost of drinking water production in
some other areas like Qalgealia, and this reflected clearly on drinking water prices which

have sold to the consumers, in other words, " water tariff".

Table (7): Quantity of Water Purchased from Israeli Water Company (Mekorot) in
Palestine by Governorate and Year (1), 2011 — 2015 (m3)

Governorate 2015 2014 2013 2012 2011
Jenin 3.0 3.0 2.9 2.3 2.2
Tubas 5.4 4.2 4.4 4.1 4.2

Tulkarem 0.4 0.5 0.5 0.4 0.4
Nablus 4.1 3.9 3.7 3.2 35
Qalqiliya 1.5 1.4 1.0 0.7 0.6
Salfit 3.0 3.0 2.8 2.6 2.4
Ramallah & Al- 21.3 20.0 20.4 19.3 19.7
Bireh and
Jerusalem
Jericho & Al- 2.6 2.4 2.2 2.0 1.9
Aghwar

Bethlehem and 22.5 21.6 21.4 18.0 17.9

Hebron

* This information according to the Palestinian water sector regulatory council.

- Water that is generated from artesian aquifer: some amounts of drinking water are
extracted from a restricted number of the artesian aquifer; in fact, the cost of producing
one cubic meter (m3) of drinking water from the artesian aquifer is less than buying it
from the Israeli water company "Mekorot" most times. The cost of producing water
which comes from this source actually depends on the depth of the well, so, as the depth
of the well is more, the cost of producing water necessarily will be more
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The cost of producing one cubic meter (m3) of drinking water from artesian aquifer that
follows water authority of Ramallah is around 3.5 Nis, this price actually is more than the
cost of buying it from “Mekorot" (2.38 NIS /m3), whereas the cost of producing one

cubic meter of drinking water in Tulkarem does not cost more than one NIS.

Table(8): Palestinian Water Wells and its Annual Pumping Quantity in Palestine by
Governorate and Type of Use, 2015

Governorate Total Agriculture Domestic
Jenin 5.2 0.9 4.3
Tubas 2.7 1.3 1.4

Tulkarem 20.8 11.4 94
Nablus 11.0 1.9 9.1
Qalgiliya 12.8 7.4 54
Ramallah & Al- 2.5 - 2.5
Bireh And
Jerusalem
Jericho & Al- 12.7 12.7 -
Aghwar
Bethlehem & 15.6 - 15.6
Hebron

* This information according to the Palestinian water sector regulatory council.

2.6.1.3. Water production from shallow wells: some quantities of drinking water come
from shallow wells, especially in Jenin governorate, the cost of water production from
this source ranges between one NIS to 1.5 NIS, and that means the cost is less than it
from the deep wells for one cubic meter of drinking water, even the cost of producing it is
less than water which is bought from "Mekorot". But the quantities of water which come
from this source of water is few, and much less than water which comes from the deep
water wells( Water Authority, 2015).

2.6.1.4. Water production from springs (surface water): there are many water springs that
supply us of drinking water, such as Ain Al-sultan spring in Jericho governorate, and Ain

Al-matwe in Salfiet governorate.
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The cost of the production of water from this source is the least if we compared it with the
costs of the previous sources which we've mentioned, as the production cost of water
from springs doesn’t cost more than 0.7 NIS for one cubic meter in Jericho governorate,

and the cause of that is the small amount of energy that was used to produce the water.

Table (9): Annual Discharge of springs in the West Bank by Governorate and
Year2012- 2015

Governorate 2015 2014 2013 2012
Jenin 0.5 0.5 - -
Tubas 0.9 0.9 0.8 1.3
Nablus 4.9 5.1 8.4 6.9
Salfit 0.2 0.2 0.3 0.4

Ramallah & 4.6 1.9 2.4 1.6

Al-Bireh And

Jerusalem
Jericho & Al- 28.6 18.9 27.1 28.2
Aghwar
Bethlehem & 1.0 0.7 0.5 0.9
Hebron

* This information according to the Palestinian water sector regulatory council.

2.6.2. The type of energy that used in water production and distribution: the type of
energy that used in water production and distribution significantly affect the cost of
drinking water production (Blanc, 2008). Especially because the most of water wells in
West Bank is very deep, and the water needs huge quantities of energy to bring it to the
surface, pump it to the main reservoir, then pump it to the distribution networks. So the
more depth of the well, the more need for energy for consumption, then increasing the
drinking water production cost. As well, the highlands need more energy in pumping
water to it than the low-lying areas. on average, the cost of producing one cubic meter
(Im3) of drinking water by using electricity is about (0.4 NIS) less than producing the
same quantity by using diesel (Jaber, 2004).

By the way, it's worth mentioning that the most municipalities still use diesel motors and
the old electricity generators in producing drinking water, because there are many

obstacles hinder connecting all water wells with the electricity network.
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2.6.3.Technical efficiency: the technical efficiency has a major effect on the water tariff,
where the quality of production and distribution means elucidate the varying water prices.
The enhancement of water producing efficiency and using modern technology means
affect the producing cost then the price of water, and vice versa, when using Inappropriate
and complicated technology, the process of operation and maintenance become more
complicated and therefore more expensive(Folifac and Gaskin, 2011).

The use of old devices and means, like generators, motors, pumps, and others, raise the
cost of these devices maintenance and make it Periodically needs repair, and thus, this

reflects on drinking water prices.

Beside using old devices, some artesian wells use modern equipment, but spare parts for
this equipment are not locally available, or repairing these devices need foreign expertise,
whom bringing them as fast as required is difficult.

For example, in 2002, some artesian wells that belong to Water Authority in Ramallah
stopped working for more than three months, and that was as a result of some damages in
pumps, and the spare parts that needed to fix them were not locally available, and having
to bring them from abroad, as well bringing the competent expert to repair them
(Palestinian Water Authority, 2002).

In addition, there are the Israeli usual constraints that related to get Authorization required
before getting started working, and that raises the cost of maintenance and operation

process, and therefore that causes the increase in water production cost.

Actually, there are a small percentage of artesian wells that use devices and equipment

which are developed and modern and that equipment

Have proved its feasibility and high efficiency, therefore, reduction of drinking water
production cost. For an example, the proportion of the cost of maintenance in Ramallah
Water Authority is less than it in the other municipalities, and that’s because of using
advanced technology, and modernizes the devices and equipment continuously (Jaber,
2004).

Moreover, modern equipment should be used, which are easy to repair, and the spare

parts for it are locally available, or easy to get from abroad, therefore leads to raise the
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efficiency of drinking water production and distribution, and then decrease water prices
(Blanc, 2008).

2.6.4. Accounting systems that are used at municipalities: municipalities in the West
Bank use different accounting systems at water departments (the Palestinian water sector
regulatory council, 2016) therefore, the unification of these accounting systems would
help in narrowing the disparity gap of water tariff at different provinces around the West
Bank.

Water institutions which supply municipalities of drinking water, depend on different
accounting systems to calculate the cost of one cubic meter of drinking water, as well as

water departments at municipalities do. (Blanc, 2008)

Also, most of water institutions that work in the water sector in west bank provinces don’t
use modern scientific systems. Some institutions don’t comprise in calculating water tariff
of one cubic meter of drinking water consumption allowance of distribution networks,
maintenance allowance, employees’ wages, and loans benefits. As well they don’t put
into account the allowance of fixed assets, such as wells, reservoirs, water lines, networks
and equipment which is used in production and distribution. Actually, all of these
elements are fundamental in calculating the total cost(the Palestinian water sector
regulatory council, 2016).

This means that the whole cost that calculated doesn’t reflect the real total cost of
producing and distributing drinking water, from the first phase (extraction of
groundwater) to the last phase (delivering to the customer). As well not using unified
accounting system at all institutions that work in water department also reflects negatively
on covering the total cost of producing and distribution of drinking water, and that
actually leads to financial losses (Beecher and Janice, 2002).

2.6.5. Water losses: water losses mean the quantities of water that are not calculated
within the total cost of the drinking water, where is the total quantity of water, which is
sold to the customer according to the bills is less than the quantities which are pumped
through the water network (Folifac and Gaskin, 2011). Therefore, to cover the cost of these
quantities of water losses, some municipalities hold the losses cost to the customers. As

the losses rise, the prices rise. And there are two kinds of losses:
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2.6.5.1. Physical or technical losses: we mean by the physical or technical losses the
quantities of water, which we lose because of the dynamic pipe fracture in water pipeline,
especially in the outdating water networks, leaky joints, wrong installation to the
networks, connections and water meters (the inaccuracy in the measurement of the
meter). (Beecher and Janice, 2002).

2.6.5.2. Commercial losses: This we lose from fresh water because of robberies, illegal
links, and unregistered quantities of consumed water. (Beecher, et al. 2002).

Water losses at the West Bank constitute one of the main problems for the urban
municipalities, where the drinking water losses in urban municipalities like Jenin, Tubas,
and Bethany reach about 40% or 50%, and it reaches Hebron and Bethlehem about 30%.
These losses during "Al-Intifada” due to the damages that Israeli soldiers caused in water
networks and reservoirs, as well putting obstacles that impede repairing them.
(Palestinian Water Authority, 2015).

Although the municipality should bear the water commercial losses, but actually they
hold it to the customers, which leads to increase the prices of water and the variation of it

between provinces, according to the loss rate.

In order to reduce the water losses in some urban municipalities, the water authority
started to put appropriate solutions to do this, and that in cooperation with NGOs and
donor states, so they started developing drinking water networks and main lines
especially in provinces which have a high rate of water losses such as Bethany,
Bethlehem, and Hebron ( Palestinian Water Authority, 2016).

It is worth mentioning in this regard that reduction of water losses requires high financial
investments, that is due to the poor state of the infrastructure of the drinking water sector,
in addition to the need to obtain the approval of joint water committee (Israeli/
Palestinian) before getting start implementation of the repair works of drinking water
network and detection of illegal links that attached to the main drinking water lines
(Jaber.2004)

The Palestinian water authority works to reduce the commercial losses by reduction of the
reburies from the main lines of the drinking water network, nevertheless, people
reconnect these illegal links again and again. For example, the Palestinian water authority

has cut a large number of the illegal water links which have linked on the main water line
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that passes through S'eer and Shyookh towns in Hebron governorate, where is the
reburies average is about 40% there from the total quantities of drinking water in these

areas, but people reconnected the links again (Palestinian Water Authority, 2015).

In general, there is a need to intensify efforts to face the problem of water losses, and
therefore reduce the water problem on one hand, and reduce the differences in water

prices on the other hand, so we can reach the rational water tariff.

Table (10): the percentage of total Losses in the urban governorate in the West Bank
by Governorate\ years 2014-2016

Governorate 2014 2015 2016
Jericho 27% 27% 19%
Hebron 25% 30% 30%

Jenin 50% 49% 49%
Qalgiliya 27% 27% 28%
Nablus 35% 34% 34%
Bethlehem 37% 42% 37%
Tubas 24% 26% 29%
Jerusalem Water 28% 28% 25%
Undertaking
Salfit 20% 16% 20%
Tulkarem 50% 49% 50%

*Source: Palestinian Water Authority/ reports of (2914, 2015, 2016)

2.6.6. Public awareness: public awareness of citizens which belongs to water
consumption and utilization is very important and effective, because of its role in

reducing the water consumption then reduce its cost (Herath et al, 2001).

In this regard, it is indispensable that the authorities who are responsible for water
management to raise the public realization about water exhaustion, by installing water
controller on water taps, water showers, and toilet cabinets. In addition to use private
wells for home uses, also using modern irrigation methods, such as drip irrigation. As

well try to allotment the water conservation tools for free or at nominal prices for water

utilities customers.
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2.7. Conclusion about water Tariff that applied in the West Bank:

Table (10) above shows water prices and the calculation bases of water tariff in the West
Bank provinces, and the prices show that there is a significant variation in water prices in
the West Bank provinces. In the table, we calculate the price of the first twenty cubic
meters and add to it the fixed fees in the water bill for the West bank provinces, and that

for the purpose of comparing between provinces.

We found that the water tariff in Jericho is the least, where is it did not exceed 30 NIS. for
20 cubic meters, and it followed by Tulkarem 70 NIS. Then Tubas 72 NIS.

On the other hand, water tariff in some regions has set down extreme numbers, such as
Al-Ram town with 138 NIS. And Nablus 116 NIS. Dora 113 NIS. Qalgeelia 107 NIS.
And the variance is increasing when the quantity of water that used is increased, where
the first 100 cubic meters in Nablus reaches 995 NIS. And 822 Nis in Salfit while it 107
NIS. In Jericho.

This variation in prices doesn’t connect with the economic and social level of the citizens
in both areas, but it belongs to the calculation of producing cost of one cubic meter and
the consumers commitment level in paying the water bells, water  abundance or
according to the local council decision without clarifying the mechanism, in addition to
that, there is no categorizations for the prices of different uses of water, and the
calculation of price is according to the consumption volume, and regardless of the scope
of use (Aljiousi, 2002).

One of the master reasons for the diversity between the Palestinian regions is the multiple
resources of getting drinking water. Where some water providers have their own ground
wells, and that leads to a decrease in producing drinking water cost, in comparison with

buying it from the Israeli company.

In addition to that, the distribution method has a main role in cost determination and the
final price for consumer, and about the entry fees and connecting the consumer with the
public water network to get water, there is a great variation between the localities and the
water provider in the way of calculating this fees and determine their value. Then while
the entry fees in Hebron reach 1.250 NIS. With other fees are a supplement to the bell
such as the insurance, reading water meters and maintenance, on the other hand, it

reaches in Nablus about 30 JD. In addition to the price of the water meter. The following
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table shows the water prices and the mechanism of creating the water tariff in the West

Bank:

Table (11): the water prices and the mechanism of creating the water tariff in the

West Bank
Region = Water
source
Hebron = Groun
d
wells+
Mekor
Jerusale
m/Rama d
llahand  \yells+
Berieh Mekor
ot

Water
distributio
n method

Water
network+
water
tanks+
Water
collection
wells

Groun Water

network

Price of
for one m3

consumer  fromthe
S source
Between 2.6 NIS.
600 Nis.
+ 1.250
Nis. +
other fees
add to the
bill such
as
insurance
and
reading
meters
and
maintena
nce.

Entry fees

1000 NIS 2.6 NIS
Subscripti
on fees
and meter
price
10 NIS
for
maintena
nce.
And
reading
meter

29

Water
tariff

The
municip
alities in
Hebron
governo
rate
have
deferme
nt
blocks
for
tariff,
the m3
of water
is
between
41t05.6
NIS + it
decrease
to reach
7 NIS

51 NIS
for the
Minimu
m
Invoice
(10m3)
4.6 NIS
(11-20
m3)
4.85

NIS (21-

40m3)
6.3 NIS.
(41-
100m3)
6.85

Water
network
extension
prices

On the
consumer
except
Dora
municipali
ty bear the
cost.

Mechanism
of creating
the water
tariff
Vary from

region to
region but
it shares
the
following
items: the
price of m3
from the
resource +
Wages of
workers
and
employees
Network
maintenanc
e costs,
where the
costs
include the
water losses
in Hebron
and
Halhoul.



Nablus

Qalgeeli
a and
Tulkare
m

Jericho

Deep  Water
groun  Networks
d
wells
d networks
wells
Ein Water
Al- Networks
sultan
Spring

30JD
.Entry
fees

30 JD.
Insurance
for
domestics
and
commerci
al use,
300 JD
for
industrial
use

195 for
meter
Entry fees
about 115
JD. In
Tulkarem
and 120
JD. In
Qalqgeelia
75 Nis.
for the
domestic
insurance
2 NISin
water bell
for
maintena
nce
Insurance
(50JD.
For
domestic
use and
150 for
commerci
al use)
275 NIS
the price
of the
water
meter

50 NIS

4.5 Nis

1 Nis. in

Qalgeelia
2.8 Nisin
Tulkarem

1 Nis.

30

NIS(
more
than
100m3)
3.98
NIS (0-
10m3)
6.7 NIS.
(11-
15m3)
8.7 NIS.
(16-30
m3)
11.5
NIS.
more
than
30m3

20 NIS (
0-5 m3)
5.0 NIS
(6-40
m3)

1 NIS. (
41-70
m3)

1.5 NIS
(71-100
m3)

2.5 NIS
for more
than 100
m3

1 NIS
for the
first 100
m3

2 NIS
for
every
one m3

until 150

m3.
4 NIS
for m3

until 250

m3

Its The tariff
different has been
from designed
region o aecording a
region and study has
the least done by
tisl
costis 100 JIZ and the
municipalit
y.

On the

According
consumer

the local
council
decision

According
the
employees
and
workers
wages in
addition to
the costs of
water
networks
extension
and
administrat
ive

On the
consumer



for 5NIS expenses.

maintena for m3
nce until
2250 m3

*Resources: Series of reports from the Palestinian Water Authority and the Palestinian water
sector regulatory council (2014\2017)

From the previous table, it noted that there is no standard format for the items that related
to the insurance fees, reading meters and maintenance, and some of these fees impose for
one time such as insurance fees and the price of the meter, and other impose periodically

on the water bell such as maintenance fees and reading meter.

These fees haven't been imposed in some regions as such as Jenin and Qalgeelia, actually,
some municipalities impose part of these fees, and the value and kind of these fees differ

from region to region.

The fees which pay for one time reaches high levels as in Jericho governorate, where the
commercial insurance is 750 NIS And the commercial 1500 NIS In Nablus governorate,
and as for the extensions, in general, they are on the consumer but in some regions, they

are on the municipality such as in Dora.

In this regard the Palestinian Minister council has approved and issued water tariff bylaw
# 1 for the year of 2013, which dedicated for the commitment of the local councils toward
providing the water to the inhabitants, in addition to monitor the commitment of the

bylaw contents. Herein, some of the contents of the bylaw:

In the first article, the bylaw defines some terminology toward being obvious of the

words using in it, such as:

Water tariff system: a system relies on scientific and technical criteria toward imposing

the cost for water.

In article # 2 at the water tariff bylaw 2013, the scope of application has been identified
by which who provides and supplies water services under the supervision of local
governance ministry. While, in article # 3 the bylaw detailed the objectives of water tariff
used by the water suppliers, which are mainly; cost return, social equity, economic
effectiveness. Upon that article # 4 from the water tariff bylaw number 1 for the ear 2013,
includes that the tariff policies should be implemented to cover the user’s categories in

different fields (houses, commerce, industry, and tourism). In addition, the article
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mentioned that the water tariff increases depending on the increasing in the consumption
quantities.

The water tariff in Palestinian cities and water suppliers should be treated upon the unify
system, which follows some steps like; cost return, evaluate the price for the lowest
income categories could afford, future economic cost of water for the one cube, design
the hierarchy of the water tariff. Regarding changing of water tariff, it could be applicable
whenever there is increase in the cost of electricity or increase in cost of purchase. In case
of changing the water tariff the supplier should submit a letter for the local governance
ministry in order to be transmitted for the water authority. Which will be evaluated
according to the circumstances and the costs changing, in addition to the accordance of
the unify water tariff system, during 30 days the water authority must reply to the letter of

changing the water tariff.

Briefly, we presented some of the contents in the water tariff bylaw # 1 for the year of
2013, which are summarizes a comprehensive situation of the water tariff in Palestinian
cities. The researcher found that this bylaw came towards filling the gap and inquiries by

local councils regarding the legislation issues of the water tariff.

2.8. Overview about Bethany town:
2.8.1. Introduction:

One of the administrative towns of Jerusalem governorate, located to the southeast to the
Mount of Olives, 2km east of Jerusalem, it is bordered to the south by Abu Dees and by
the Dead Sea to the east, and it is currently connects the south and north of the West Bank
(Bethany Municipality, 2019). The estimated population is more than thirty-five
thousand, but the official statistics in 2018 says that the Population Census is 21,200
(PCBS, 2019).

In general Bethany, municipality depends on two major sources of water in order to

supply the whole towns of drinking water, these two sources are:

The first source is buying drinking water from the supplying point that comes from
Bethany well NO.3 that follows water department of the west bank whereas the other

source of supplying the town of drinking water is the Israeli company "jeahoun".
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According to the official records of Bethany municipality, the total amount of water the
municipality has bought and pumped it at the water network has reached a 2016 to
(1168547 m3) where the proportion of a visual of buying from Bethany water NO.3 was
(29%) and the proportion of a visual of buying water from the Israeli company (jeahoun)
was (71%). (Bethany Municipality, 2019).

The town of Bethany suffers from high water loss rate that reached (50%) in 2016 and
that rate is the highest in the west bank which followed by Jenin city where the water loss
there reached (49%). (Palestinian Water Authority, 2017).

That means that the municipality of Bethany town loses every year about (50%) of sums
of money that supposed it collected as the water prizes from people whom by drinking
water and its surfaces from the municipality, on the other hand, high percentage of people
at the town don't pay water bills and that caused high amount of debt on the municipality.

The image below shows the location of Bethany town:
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Image (1) Map of Bethany town .

2.8.2. Socio-economic conditions of the residents:

Similar to other Palestinian ( C ) areas, Bethany is a community where the main income
sources of the residents depend on trade and employment in public institutions in addition
to work in Israel in building and agriculture, the family size is less than 7 members each (
PCBS, 2019).

The area has a relatively high unemployment rate. The average unemployment rate is17.3
that mean more than 363,300 of the people are jobless (PCBS, 2019). From a water
management point of view, people’s affordability of water will be at a minimal level,

leading to the failure of the water utility or other supply provider.
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Table (12): Some Socioeconomic Indicators in Bethany

Indicators Bethany
Family size 7.71
Unemployment (%) 17.3

*Resource: Palestinian Central Bureau of Statistics: 2019

In our study we will try to discover the water tariff system which is applied at Bethany
Municipality and if it achieves the full cost recovery of water, efficiency, equity, and
sustainability, and try to explore if People of Bethany town have awareness towards water

tariff system and water problems which Bethany suffers from in general.

2.8.3. Water Supply in Bethany:

As mentioned above, the Municipality purchases water in bulk and distributes it to the
people after adding additional costs. The water network was constructed in 1975, and its
main problems are: a high percentage of water loss (42%) by the end of 2018 and low
pressure (20% of the residents receive water only after midnight). In the last five years
and due to rapid population growth and unplanned urban expansion, the network has been
extended by more than 30%, causing more complicated water supply problems. One of
the major problems is that the Municipality has no detailed plan for the network. New
connections are usually done by the water unit without taking into consideration any
engineering parameters (such as future connections, pressures, demand, etc.). Despite the
fact that the township is willing to solve the mentioned problems, the institutional
capacity, the lack of fiscal resources, the lack of strategy and visibility, the absence of
government support, and social conflicts among the people are the main obstacles to

overcome the problems mentioned (Bethany Municipality,2019).

2.8.4. Criteria for selecting the Case Study:
e Population size should match with the average population of the urban areas.

e Poverty rate is within the average of the national rate.

e Connected with a water network.

e Data availability and accessibility.

e High level of municipality cooperation with the researcher in particular.

e Water consumption falls with the national range.
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e Access to households’ water meters.

2.8.5. Tariff and pricing system in Bethany Municipality:

The Municipality Council is the body responsible for setting the price and tariff structure.
The current pricing system is not based on any criteria (cost recovery, social fairness,
environment, etc). The interviews showed a lack of transparency since the consumers
have no background about the procedures and no prior notice about the increase in prices.

The price and tariff structure during the study are shown in Table below:

Table (13): the tariff structure in Bethany municipality that used during the Study
Period / Domestic Use

Block (water Price NIS Number of consumers
consumption, m®)
0-15 m3 5NIS 3084
16+ m3 6 NIS 944
*Resource: Bethany Municipality: 2019

Table (14): the tariff structure in Bethany municipality that used during the Study
Period / Commercial Use

Block (water Price NIS Number of consumers
consumption, m®)
0/15 m3 6 NIS 311
16+ m3 7 NIS 172
*Resource: Bethany Municipality: 2019

By referring to the previous tables, we observe that the tariff system that is used at
Bethany municipality is the increasing or the inclining block rate, and that means the rate
charged increase as more volumes of water are used can be implemented by establishing

categories such as basic use, normal use, heavy use or excessive use.

The system has divided the tariff into two categories: domestics use and commercial use.
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2.8.5.1. Domestics use: domestics relating in general to the activities normally associated
with the home, whenever they actually occur, so, the domestic’s use of water is relating to

the use of water for the house or home services (Herath et al, 2001).

As we can see in the table (7), there are two blocks of water tariff at Bethany municipality
for the domestics use, the first block is from Om3 to 15m3 for five NIS per one cubic

meter, and the second block is from 16me and more for six NIS per one cubic meter.

The number of consumers who use the first block is 3084, and as the official records at
Bethany municipality, 22% of the consumers of the first block who just pay the water
bills and 78% don’t pay. As for the second block, there are 944 consumers, and as the

official records at Bethany municipality, 16% of consumers who pay and 84% don’t pay.

2.8.5.2. Commercial use: Commercial means using it in or for a business or
directly/indirectly for financial gain, so, the commercial use of water is relating to the use

of water for business or financial gain (Bernard, 2002).

There are two blocks of water tariff at Bethany Municipality for the commercial use, and
as the domestic’s water tariff the first block is from Om3 to 15m3 but for six NIS Per one
cubic meter, and the second block is from 16me and more for seven NIS Per one cubic

meter.

The number of consumers who use the first block is 311 and as the official records at
Bethany municipality, 34% of the first block who pay and 66% don’t pay, and as for the
second block, 27% who pay and 73% don’t pay.

By referring to the above, we can see that the payment ratio of the consumers who reach
the second block is decreasing, the reason behind that often is the accumulation of debt

and high debts, where the consumer finds it difficult to pay the debts or schedule it.
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2.9. Literature Review:

e Li-JinZhong,Arthur and P.J.Mol. (2007). Participatory environmental governance

in China: Public hearings on urban water tariff setting.

This study aimed to analyze the emergence, development and current functioning of
public hearings in water tariff setting and assesses to what extent public hearings are part
of a turning point in China's tradition of centralized bureaucratic decision-making,
towards more transparent, decentralized 5and participative governance. This thesis shows
that in its urban water management reform, China has made material policy efforts in
reforming water tariffs by issuing a series of policy documents and regulations. The
transformation of China’s water tariff setting process during the past decade is at the heart
of urban water management reform. This transformation has two Dimensions:

decentralization and participation.

In this thesis’ literature about participation and empowering the public, charts a sliding
scale from information provision through consultation, placation, partnership, delegated
power to citizen control. Thus a continuum is drawn from symbolic tokenism to real
power-sharing, each with different implications for citizen participation and democracy.
From the experiences with price public hearings in recent years in China, as analyzed in
this article, the power and influence of participants from various governmental
departments, industries, organizations, and individual households go beyond mere

symbolic tokenism or information reception.
e lleana Folettil et al. (2011). Smoke in the (Tariff) Water.

This thesis aimed to discuss The amount of policy space that left by WTO legal tariff
bindings which allows for an increase in MFN tariffs similar to what we observed during
the Great Depression and this after controlling for the smoke in the tariff water, i.e.
bindings above prohibitive levels (that we call water vapor) and widespread regional trade
agreements (that we call dammed water). When looking at recent economic crises, it
appears that this large policy space has been used only moderately by countries facing
economic crisis. Large countries tend to increase their tariffs more than small countries
when facing a crisis. Countries tend to increase their MFN applied tariffs also when
neighboring countries face a crisis. However, this tendency is limited if the crisis also

affects the country itself. Increases in intermediate goods’ tariffs tend to be smaller than
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increases in final goods’ tariffs as one would expect in a world with a growing share of
trade in intermediate goods. Nevertheless, the overall increase in MFN tariffs remains
modest, suggesting that all these running water did not help float strong protectionist

forces during the past economic crisis.

e Junguo Liu et al. (2002). Water as an economic good and water tariff design

Comparison between IBT-con and IRT-cap.

This paper is intended to critically examine the use of IBT-con and to strongly promote a
new tariff structure, IRT-cap. The case study of Weinan City shows that IRT-cap is an
effective tariff to achieve the objectives of equity, simplicity, transparency and implement
as well. Also, IRT-cap seems easier to achieve cost recovery than the traditional IBT-con
taking the ability to pay of water consumers into account. Pilot projects are necessary to

be formulated for verification of this new tariff.

e Telford. (2004). Engineering - Civil Engineering Environmental Sciences -
Environmental Fluid Dynamics Earth Sciences — Hydrology.

This study aimed to clarify that the Water Management publishes papers on all aspects of
water treatment, water supply, river, wetland and catchment management, inland
waterways and urban regeneration. Coverage includes the traditional areas of applied
fluid dynamics and water (including supply, treatment, and sewerage) and river
engineering; together with the increasingly important fields of wetland and catchment
management, groundwater and contaminated land, waterfront development and urban
regeneration. The scope also covers hydro informatics tools, risk and uncertainty
methods, as well as environmental, social and economic issues relating to sustainable

development.

e Sam Kayaga and lan Smout. (2003). Tariff structures and incentives for water demand

management.

This study aimed to review how urban water tariff structures could be designed to
promote water conservation in households while also ensuring revenue sufficiency for the
service providers and affordability for low-income households. As an example, the paper

describes the case of Zaragoza (Spain), a city where the implementation of a water-
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conserving tariff and providing economic incentives largely contributed to a 27%
reduction in overall water consumption between 1996 and 2008, although the population
of the city increased by 12%. Similar principles were adapted to model a water-saving,
socially equitable tariff for the city of Kampala (Uganda). The proposed tariff for
Kampala can save over 2-5 million m® of water and generate an extra US$ 0-68 million of
revenue per year, which could be used to extend water services to currently unnerved
households in low-income settlements. If implemented, the tariff could enhance economic

efficiency, revenue sufficiency, social equity, and service coverage.

e Grafton*and Kompas ( 2015 ) Optimal water tariffs and supply augmentation for

cost-of-service regulated water utilities.

This study aimed to describe how a common method for regulating water utilities, cost-
of-service regulation, can both in theory and practice result in the premature and
economically inefficient water supply augmentation. Using a dynamic model calibrated to
demand and supply conditions in Sydney, Australia we show how to optimally determine
the time to supply augment using a ‘golden rule’ that minimizes the average volumetric
price paid by consumers. Our results show that the greater the water scarcity and the
longer the operational life of the additional supply, the sooner is the optimal time to
augment. Based on our findings, we recommend that price regulators of water utilities
adopt a historical cost less depreciation basis for a regulated asset base and a fully flexible
and dynamically efficient volumetric pricing that accounts for the marginal opportunity

cost of water supplies.

e Boland and Whittington (1997) Water tariff designed in developing countries:
disadvantages of increasing block tariff (IBTS) and advantages of uniform price with
rebate (UPR) designs.

In this research the authors tried to improve that the uniform price with rebate (UPR)

designs is better than the increasing block tariff (IBTS), the objective of this paper is to

critically examine the current fashion of using IBTs in developing countries. Discussion
of the objectives and related considerations governing utility tariff design reveals that
cross-subsidies are undertaken in the interest of a subjective view of fairness, not equity

and that some cross-subsidies have negative impacts on the presumed beneficiaries.
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e le Blanc (2008). a framework for analyzing tariffs and subsidies in water provision to

urban households in developing countries.

The paper aims to present a basic conceptual framework for understanding the main
practical issues and challenges relating to tariff s and subsidies in the water sector in
developing countries, and it presents an analytical framework for assessing the need for
and evaluating subsidies and discusses the recent evidence on the features and
performance ofWater tariff s and subsidies in various regions, with a special focus on
Africa. The researcher recommends at the end to pay higher prices for improved services,
thus potentially alleviating the burden on the utilities (and government) budget; and
policies should be focused on increasing access to improved drinking water, rather than

subsidizing the consumption of tapped water provided by public utilities.

e Salama (2014) the conflict over water in Palestine,Journal of Palestinian Affairs,
edition 257.

This study is about the importance of water in development, and it focused on the issue of
Palestinian water rights within the Israeli Palestinian conflict, and under the Israeli
domination of water resources, the study also analyzed the dimensions of the water crisis
in Palestine and the interim agreements in addition to the Israeli official statement.The
study concluded that the searching about alternatives doesn’t cancel the right of

Palestinians of using the whole resources.
e Al-Husain (2013) Water justice from the perspective of international law.

This study aimed to recognize the concept of water justice and it searched about the
importance of do not make the water sector under supply and demand mechanisms, and
recognize the water as a basic element to survive. And the study concluded to depend on
rules that maximize the benefits of equity and sustainability and overcoming Obstacles
depending on common responsibility ruleAnd providing rational water resources and

common and effective political will to prevent the water crises and conflict.
e Jabber (2006) Water Tariff in Gaza stripmunicipalities, Critical study.

This study aimed to recognize the difference between the water tariff and water price in

addition to recognizing the importance of the privet sector in managing the facilities, and
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showing the goals of tariff policies, and evaluating the water tariff that applied in Gaza

strip municipalities and the importance of creating a uniform system for the water tariff.

The study found that there are 16 water tariff applied in Gaza strip municipalities in spite
of similarity of the social and economic circumstances of Gaza strip citizens, the study
also clarified the most important scientific basics that we should follow when we try to
create a new water tariff or change it, in addition to that he says that the current water
tariff doesn’t consider the social dimension and the variation in the income levels of the

consumers.

The study dependedon the descriptive analysis approach which based on collecting
information and data by means of questionnaires that distributed to the targeted
municipalities, and the study was conducted on 16 municipalities in Gaza strip which
their services cover about 80% of Gaza citizens.

e Al-Tamimi's ( 2009) integrity and transparency environment in the Palestinian water

sector.

This study aimed to fight against corruption in the water sector and pointing to the
absence of the rational management and diminution of the quality of governance in the
public associations and foxing on the anti-corruption measures and the environment that

generates corruption and factors that encourage it.

The results of the study were that there is no application of laws and regulations relating
to the water sector and that the administrative Instructions and water policies are
incomplete, and the lack of clarity in using drinking water and agriculture, in addition to
the censorship on the water sector whether from the Water Council, the Cabinet, the
Ministry of Finance, the Audit Bureau and the Legislative Council, and that leaded to the
loss of direct charge. However, the recommendation of the study, first the searcher
recommended to the need to review all laws related to water and issuing systems that
determine powers of each Party, and activate the water authority as an organizer party and
not executive, and activate the Water Council creating technical committees in addition,
to activate the role of censorship and approving the manual report of the water report
from the Parliament and Periodic Review to the lecturer of the Joint Water Committee
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and reconsidering in the rules of procedure of the water authority and he added that the
water authority should follow the prime minister directly and that there should be

accountability at the parliament.

e Salem (2014) the system of water tariff from the perspective of social justice, Water
Authority of Ramallah and Al — Bireh.

This study aimed to recognize the extent of social justice (progressive block water tariff,
the equity of prices for all regions, and the relevance to the citizen’s incomes) which
should be achieved by the water tariff system which applied in the water authority in
Ramallah and Albiereh, in addition to that the study foxed on the importance of creating
policies that related to the demand's management, also supporting and protecting poor and

marginalized people, and fair administration in water distribution for all consumers.

2.10. Knowledge gap and revision of the previous studies:

We can see in the previous studies that most of them show issues that related to water
tariff from the side of the effects that related to the ability of cost recovery, and about the
local studies talk and focus on the variation between Palestinian regions, and the social
inequity. In addition to the problems in the legislative, and executive water Palestinian
associations, which are similar to what we do in our study. While, this study is different
because we mentioned all factors that affect the water tariff and we should take it in
consideration when we create and design water tariff in order to mind the gap between

social justice and cost recovery and achieve equity and efficiency.

If we followed the goals of global studies, in general, it aimed to discuss the water as an
economic good, and the types or stricture of water tariff, and the compatibility with the
types or the structures of water tariff and economic and social circumstances and how to

achieve equity and efficiency.

2.11. The distinction between this study and other studies?
As for our study, it aimed to activate the role of water tariff, and that was through
showing up the water tariff policies goals and putting the scientific basis to design the

structure of the water tariff.

This study has evaluated the water tariff that is applied in Bethany municipality, and
know how the variables of our study affected the water tariff, and if the municipality

43



takes into account these elements when they have designed the model of water tariff that

they apply.

In addition to that, the study tried to explore if the model of water tariff which is applied
in the Bethany Municipality can achieve a higher level of higher equity and efficiency

with taking into consideration the cost recovery.

So far, what our study has touched on and how it analyzes the real cost of water tariff and
the factors that have an effect on calculation, has not mentioned in the local studies in this

specific way.

2.12. Hallmarks of the current study:
This study discussed the water tariff system, which is applied at Bethany Municipality
and tried to discover if the official of the water sector at the municipality has taken in

consideration scientific bases when they create and design the model.

as a matter of fact, it supposed that the designers of water tariff at the municipality wants
to achieve these three main goals: ( 1) social justice, ( 2 ) economic efficiency and ( 3)
full cost recovery, and to know if the water tariff system at the municipality has achieved

these three main goals the study put up these variables:

1. People awareness towards water tariff and other water issues that affect water
tariff such as technical efficiency and water losses, the study will show up how
this factor ( people awareness ) have an effect on the water tariff which is applied
at Bethany municipality.

2. The study will show up if there is a proper and applicable water tariff system in
Bethany, and that will be examined through measuring if the experts at Bethany
municipality have taken these factors in consideration when they designed the
current water tariff: multiple water sources, technical efficiency, energy use, water

losses.
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Chapter Three

Methodological framework

3.1. Introduction

This chapter presents the methodology of the research process to achieve research goals.
It will introduce the approach that will be used to analyze the collected data from the
respondents who are the sample of this research. The chapter explains in detail the
methodology used in gathering the information necessary for this study. It highlights the
sources of data and the survey design, which includes the sampling plan and the data
analysis method employed. The steps involved are elaborated in details and have been

carried out systematically in order to achieve a high degree of reliability and validity.

The term methodology is a system of explicit rules and procedures in which the research
is based and is against, which claims of knowledge are evaluated (Kothari, 2004).The
methodology used in this study is integral to the reliability of the findings and the validity
of the study. Therefore, this section focuses on the research technique adopted and used
for this study with the aim of achieving the research objectives. It also contains a

description of the instruments used to measure various constructs applicable to this study.

This study aimed to show up the role of water tariff and that was through reflecting the
water tariff policies goals, moreover to show up the scientific basis to design the structure
of water tariff. With taking into consideration equity, efficiency, and cost recovery.

However, the researcher will take Bethany municipality as an evidence.

To achieve that the study will therefore address a description of themethodology, the
population of the study and the method, which used to choose the sample of the study, as
well the study will describe the tool that used and the procedures that used in
implementation. In addition to that, the steps that needed to verify the authenticity and

stability of the tool in addition to the statistical treatments that used to analyze the results.
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3.2. Research Purpose:

This study is an exploratory research study, in order to explore the influenced factors of
the water tariff (Phenomenon) as it is existed in Bethany ,in addition the study describes
the factors from the perspectives of both municipality and community members. For this
research both primary and secondary data are required; the primary data is the theoretical
data, and the secondary data will be collected from the research instruments and tools.

3.3. Research Methodology:

The research depend on descriptive analysis approach that based on collecting
information and data about the subject of the study. Throughout, the qualitative and
quantitative methods that used to strengthen the outcomes of the study, in which the
qualitative approach is the main method and the quantitative method is the supportive
method, toward proving the answers from both sides of water tariff service in Bethany
city. The methods used in order to describe the water tariff factors and consequences for
both municipality and community, and to analyze the perspectives of both parties
regarding to deliver a new approach of water tariff that might be convenient with both
parties (Municipality and community).

The gathering information tools used are: first, interview with experts and heads of water
departments in the town of Bethany, which the interview has been conducted with 9
experts and heads of municipality departments regarding the water service tariff. Second,
questionnaire that has been distributed over 87 families in Bethany, who are using water
parameters depending on statistics and disclosures obtained from the municipality about
the numbers of water parameters exist in Bethany city, which are 5000 water parameter
(see appendix # 3). It is worth to mention, that the researcher distributed 120
guestionnaires for the use of head of families, and 87 questionnaires returned proper to be

analyzed statically.

3.4. Research Approach:

The research approach is deductive when the theory and hypothesis are developed and a
research strategy is designed to test the hypothesis, or it can be inductive when the data is
collected and theory is developed as a result of data analysis. The deductive approach
owes more to positivism and the inductive approach owes more to phenomenology
(Saunders and others, 2009).
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In this study research questions are developed. Research strategies are designed and
research questions are answered accordingly. Therefore, it can be concluded that the

research approach is deductive.

Based on the study of Guba and Lincoln (1994), there are two approaches or methods of
research i.e. Quantitative and Qualitative that are available to researchers. The most
important difference between the two approaches is the use of numbers and statistics. The
choice of research approach naturally depends on the defined research problems and the

data needed for solving these problems.

The qualitative approach emphasizes on processes and meanings that are not measured
in terms of quantity, amount, intensity or frequency. The qualitative approach provides a
deeper understanding of the phenomenon within context (Guba and Lincoln, 1994).
Moreover, qualitative researchers stress on the socially constructed nature of reality that

states the relationship between the researcher and the phenomenon under investigation.

On the other hand, quantitative researchers emphasize the measurement and analysis of
casual relationships between variables. According to Cochran and Dolan (1984) there are
differences between qualitative and quantitative research that relate to the distinction
between exploratory (qualitative) and confirmatory (quantitative) analysis. When there is
little theoretical support for a phenomenon, it may be impossible to develop precise
hypotheses, research questions, or operational definitions. In such cases, qualitative
research is appropriate because it can be more exploratory in nature (Sullivan, 2001;
Cited by Darabi et al.)

Qualitative research involves conducting interviews during the explanatory stage of a
research project with the aim of uncovering factors that play a role in the marketing
problem. The interviews should aim at uncovering new qualitative information rather than
gathering quantifiable results. As a result, exploratory interviews are open — ended so as

to stimulate respondents to share their thoughts and feelings. (Miles &Huberman, 1994)

According to Gabriel (1990), qualitative research can be used to probe deeply into
consumer’s underlying needs, perceptions, preferences and level of satisfaction. In
addition, such research can be used to gain greater familiarity with and understanding of
construction problems whose causes are unknown. Furthermore, ideas can be developed

that can be further investigated through quantitative research.
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According to Malhotra and Birks (2003), quantitative research is suitable for measuring
both attitudes and behavior. Quantitative research can be used to create models that
predict whether someone holds a particular opinion or would act in a certain way based
on an observable characteristic. Quantitative research techniques search for quantify data

by applying some form of statistical analysis.

After comparing two research approaches in this study, both quantitative and qualitative
approach have been chosen. Therefore, this study will use the mixed approach (both
quantitative and qualitative) in order to collect data from both sides of water tariff set: the
municipality and the community. Gathered data will be analyzed and measured through

the respondents answers.

The purpose of this research requires using two types of methods. These are guantitative
and qualitative methods. This mixed method used in order to collect and analyze the data
gathered from the sample of the research population. As well as towards examining and
answering the questions of the research statistically, that needs to design a quantitative
tool for collecting the data, which contains a number of axes to cover the aspects of the
research, (Gardner, 1996). In addition to the quantitative tool, there is a qualitative tool
for gathering the data. This tool is the structured interview in order to know the
perspectives of the official parties and unions regarding the subject of the research.

3.5. The population and sample of the study:

As mentioned above, there are two methods — qualitative and quantitative- that used into

this study, where the population and the sample of each method is as following:

1- Population of the qualitative method as shown in the table below, represents in all
households, who are in charge of following up with the water service in Bethany
town. Whereas, the sample of this population is 9 interviewees who are experts
and persons who are in charge of the water delivery and tariff services.

2- The population of the quantitative method as shown in the table below, represents
in 4600 water parameters used by households and community of Bethany town,
based on disclosures obtained from the municipality. Where the sample of this
population represented in questionnaire tool (Community), in which the researcher

distributed over 87 families.
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The sample has been selected through systemized random sample, by accounting
randomly at number 50 from each disclosure, which means 25 families from 1000

families to be the sample of the study.

Table (15): populations and samples of the study

Population Sample Sample size
persons who are in charge of experts and persons who are

following up with the water in charge of the water 9 interviewees
service in Bethany delivery and tariff services.

4600 water parameters used families which has been

by families and community selected through systemized 87 households

of Bethany town random sample

3.6. Research Methodology Flow Chart:
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The following Chart shows the methodology of the study :
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Figure (2): Research Methodology
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3.7. Model of the study:

This chart shows the model of the study, as shown in the fig, the Independent variables
are: multiple water sources, technical efficiency, water losses, energy use and households
awareness towards the current water tariff system which is applied at the Bethany
Municipality,technical efficiency and water losses and dependent variable is the water
tariff at Bethany municipality.

Multiple water \
Sources
. Water
Technical
. Tariff at Bethany
Efficiency >
municipality
Water
{k
losses
Energy —/
Use
households
Technical Current Water
Awareness Tariff System
Efficiency v
Water
Losses

Figure (3): the model of the study.
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3.8. Description of the study variables:

3.8.1. Energy use: the researcher means by this the type of energy that use in briging and
producing the drinking water for the cosumers, and that includes the energy that use for
the atisian well pumps and if there are any other pumps within the water network needs

energy to work.

3.8.2. Technical effeciancy: the researcher means by this variable the efficiancy of the
phesical equipments that use to produce the water and how does that has an effect on
water tariff system, in addition to expenses that the municipality needs to cover all staff

related to producing water.

3.8.3. Water losses: the researcher means by this variable the quantities of water that
aren’t calculated within the total cost of the drinking water that the municipality pumps it
through the network, where is the total quantity of water which is sold to the customer
according to the bills is less than the quantities which are pumped through the water
network, and that maybe have an effect on caculating the water tariff, and that includes:

technical losses and commercial losses.

3.8.4. Households awarness: the researcher means by this variable the awareness of
households who should have an idea about water tariff system and other factors that have
effect on it such as: technical efficiency and water loses, which belongs to water
consumption and utilization, because of its role in reducing the water consumption then

reduce its cost.

3.9. Data Collection Process:

Two types of methods that used in this study. The first one is a questionnaire designed by
the researcher after reviewing the literatures related to the subject of this study. This
questionnaire distributed onto the sample from community members who are families
heads, as mentioned in table # 1) the sample characteristics. It will be analyzed
statistically (Quantitatively) using the SPSS software, in order to show the correlations
between the variables and the equations used in the analytical process in addition to the
results of the analyzing process. The questionnaire has been distributed by hand for the
sample individuals of the study, in order to verify the receiving of the questionnaire for

the individuals. (see appendix # 2)
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The second method is the semi-structured interviews, which have been conducted with
nine formal experts and persons in charge of water tariff and service. Those are
considered the main sample of the water services and tariff. This interview will be
analyzed qualitatively based on the answers that come out from the respondents. (see

appendix # 1)

3.10. Data Analysis

This section talks about the data analysis approach, for both qualitative and quantitative
data.

3.10.1. Qualitative Data Analysis

Transcription:

Almost all qualitative research studies involve some degree of transcription — the data
may be tape recorded interviews, focus groups, video recordings, or handwritten field
notes. It is usually inappropriate to write up summary notes from a tape recording —
unless the words are transcribed verbatim. The researcher is likely to bias the
transcription by only including those sections that seem relevant or interesting to them.
Many researchers who include some non-verbal cues in the transcript - silence may
communicate embarrassment or emotional distress, or simply a pause for thought. Words
such as “well...., I suppose ....”, are important elements of a conversation and should not
be ignored. Laughter or gestures may also give added meaning to the spoken word. If
someone else is transcribing your material, it is important to tell them how much of this
non-verbal matter to include. If you have never transcribed material, it is a useful exercise
to do a little yourself. (Flick, 2013)

Organizing the Data:

After transcription, it is necessary to organize the raw data into easily retrievable sections.
The researcher may give each interview a number or code, or break up field notes into
sections identified by date or by context. Interviewees will need to be given pseudonyms
or referred to by a code number. A secure file will be needed that links pseudonyms and
code numbers to the original informants, but as with any research this file is confidential

and would usually be destroyed after completion of the project. Similarly, names and
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other identifiable material should be removed from the transcripts. Narrative data need to
be numbered using line or paragraph numbers, so that any unit of text you use can be

traced back to its original context. (Flick, 2013)

The best way to organize the data is to go back to the interview guide. Identify and
differentiate between the questions/topics that the researcher is trying to answer, and
those that were simply included in the interview guide as important, but for the moment,
not essential. Data should be organized in a way that is easy to look at, and that allows the
researcher to go through each topic to pick out concepts and themes. One way to do this is

to organize all the data from the interview transcript. (Lacey and Luff, 2007)

Familiarization

The above procedures will have begun the process of familiarization. This means that the
researcher listening to tapes and watching video material, reading and re-reading the data,
making memos and summaries before the formal analysis begins. This is an essential
stage, and is particularly important if the main researcher has not gathered all the data
themselves. (Flick, 2013)

Each of the response categories has one or more associated themes that give a deeper
meaning to the data. Different categories can collapse under one main over-arching
theme. (Lacey and Luff, 2007)

Coding

Coding is the process of combing the data for themes, ideas and categories, and then
marking similar passages of text with a code label so that they can easily be retrieved at a
later stage for further comparison and analysis (Kawulich, 2004). Coding the data makes
it easier to search the data, to make comparisons and to identify any patterns that require

further investigation. Codes can be based on: (Flick, 2013)

e Themes, Topics
e lIdeas, Concepts
e Terms, Phrases

« Keywordsfound in the data.

Usually passages of a text that are coded but they can be sections of an audio or video

recording or parts of images. All passages and chunks that are coded the same way — that
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is given the same label — have been judged (by the researcher) to be about the same topic,

theme and concept. (Kuwalich, 2004)

The codes are given meaningful names that give an indication of the idea or concept that
underpins the theme or category. Any parts of the data that relate to a code topic are
coded with the appropriate label. This process of coding (associating labels with the text,
images etc.) involves close reading of the text (or close inspection of the video or
images). If a theme is identified from the data that does not quite fit the codes already

existing, then a new code is created. (Flick, 2013)

In this study, a thematic data analysis will be used in order to analyze the qualitative data
from the semi-structured interview that has been conducted with nine experts and persons

in charge of water tariff. (see appendix # 5)

3.10.2 Quantitative Data Analysis

Schneider (2005) has stated the steps of analyzing the quantitative data gathered for the

research requirements, as following:

Prepare the data: Data must be clear and organized for analysis.

Describing the sample: To put the data in context, describe them in terms of averages

(e.g. average height) and variation (e.g. the range of heights).

Explore the differences between data: This means assessing whether the differences
among the same variable in two different groups are statistically relevant. For example,
you if you find out that the values of the averages of a given variable are different in two
groups (e.g. study group and control group), can you say that there is really a difference

among the two groups or could this difference have risen by chance?

Explore the relationships within data (among pairs of variables): You must
understand what relations exist among different variables in your dataset and establish if
they are statistically significant, particularly between measures of programed operations

and measures of expected effects.

Organize and present the data: data and findings must be inserted into tables with title
for each table, and discussed and explained what each table contains. This is the

presentation of the results of the analysis.
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This study will follow the above mentioned steps for both quantitative and qualitative

tools, after data collection process.

3.11. Sample Features and Statistical Treatment

Regarding the quantitative analysis, the sample features came as table # 1 shows:

Table # (16): Sample features of the quantitative method

Variables Number Valid System missing
percent

Household head

Yes 66 84.6 -

No 12 15.4

Size of Family

1-4 24 32.0 3

5-7 42 56.0

More than 7 9 12.0

Education Level

Tawjihi 24 30.8

Tawjihi/Diploma 31 39.7 -

BA 15 19.2

More than BA 8 10.3

Do you Have a work recently

Yes 65 83.3 -

No 13 16.7

Type of work

Governmental 15 22.1 10

Non-Governmental 19 27.9

Self-employed 34 50.0

Monthly Income

1425-2500 33 46.5

2501-3500 17 23.9 .

3501-4500 9 12.7

4501-5500 4 5.6

5501 and more 8 11.3

Do you use Water parameter privately or shared one

Private 40 51.9 1

Shared 37 48.1

Are you committed with paying the monthly water invoice

Yes 42 54.5 1

No 19 24.7
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Usually | 16 20.8

Do you use electric pumper?

Yes 33 42.9

No 44 o7.1
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The validity of the instrument:

The researcher verify the validity of instrument by presenting it to group of judges and
their comments and suggestions were taken into consideration to produce the
questionnaire. So, the study about the level of the activation of water tariff and explore
the effects of the Tariff in Bethany town.

Table # (17): Results of Person correlation Matrix paragraphs study tool correlation
with the total score of the instrument

N Person Sig N Person Sig
correlation correlation

1 0.421 0.000 10 0.575 0.000
2 0.566 0.000 11 0.371 0.001
3 0.287 0.011 12 0.363 0.001
4 0.595 0.000 13 0.513 0.000
5 0.091 0.426 14 0.347 0.002
6 0.520 0.000 15 0.234 0.039
7 0.494 0.000 16 0.646 0.000
8 0.510 0.000 17 0.441 0.000
9 0.540 0.000 18 0.476 0.000

The results indicated that all of paragraphs correlation values with total degree of the
instrument are statistically significant, indicating that the internal consistency of the
paragraphs of the tool and they share together in the measurement of the level of the

activation of water tariff and explore the effects of the Tariff in Bethany city.

The Reliability of the Instrument:

The reliability calculation in a way internal consistency and calculates (Cronbach Alpha),

as it clear from table number (3):

Table # (18): results of (Cronbach Alpha test):

number of | number of | Cronbach Alpha
cases items

people awareness of the |78 8 0.63

water tariff

Consumer Awareness | 78 5 0.55

Measuring  about  Water

losses rate

Technical Staff efficiency 78 5 0.66

Total degree 78 18 0.73
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Reliability has been verified tool study examined the internal consistency of the
paragraphs of the tool calculates the Cronbach alpha coefficient (Cronbach Alpha) on the
total study sample as the value of consistency (0.73).Thus the tool has a good degree of

consistency

Statistical treatment:

After collecting the study data, the researcher reviewed it in preparation to be entered to
the computer. It have been inserted to the computer by giving specific figures, which
means to transfer the answer from verbal to digital, where the answer yes were given 3
degrees, I don’t know 2 degrees, and no were given one degree. So the higher degree is
the higher level of the “activation of water tariff and explore the effects of the Tariff in
Bethany city”. The data has been statistically processed, by extraction the numbers, the
percentages, the averages, and the standard deviations. The hypotheses have been
examined at the level of a = 0.05, by the following statistical tests: T-test, (One Way
Analysis Of Variance, (Pearson Correlation), (Cronbach Alpha), By using the computer

with statistical packages for Social Sciences (Spss).

Means Scale
1-1.66 Low
1.67-2.33 Middle
2.34-3 High
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Chapter Four

Results of the study

4.1 Introduction

This chapter is about an extraction of the whole study work, in which it consists of
presenting the qualitative results appeared from the interview data, and the quantitative
results came from the statistical analysis of the questionnaire. However, those both tools
of gathering information from the sample of the study. In addition, this chapter includes
the results discussion and differences between both methods results and with previous
studies. Herein, the presentation of the results came from both tools and methods, divided

into two section as following.

4.2 Section # 1: Interview data results (main tool)

In this section, the researcher has come through all nine interviews and made codes for
the most important relevant answers. Afterward, the researcher has developed five
categories for five groups of answers to presented as the results of the qualitative method

used in this study.
Regarding, the results of the qualitative method of this study came as following:

Category #1: the water resources of Bethany City

There are two main resources of water that feeding the Bethany city with water, which
are: JEHON Israeli Company and the Bethany’s well. In which, some of the interviewees
specified the number of cubes from each resource, as: 2100 cube meter per day from
JEHON Israeli Company, and 1200 cube meter per day from the well of Bethany No.3.
Regarding the cost of the one cube meter production of water from both resources, the
head of water department at the municipality of Bethany, said that the cost of each cube
meter from Bethany well is 2.60 NIS, whereas, the cost of JEHON Israeli Company is
3.10 NIS.
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Comparing with literatures and theoretical framework mentioned, the municipality sells
the cube meter for people for domestics use with 5 NIS price, in which they sell water for
community with a loss toward the municipality whereas producing on cubic meter costs
about 6.80 NIS.

In addition, regarding this category, there was a question that has been asked to
interviewees which is “ do you believe that unifying the water tariff with water resources
diversity affects the economic effectiveness of the water service?”. After reviewing the
answers, we can say that there are a consensus between interviewees toward saying yes.
They justify their answers that there are two resources of water in the city with different
costs, if the tariff will be unified the municipality will be forced to tolerate much costs

rather than its already loss toward selling and distributing water.

Category #2: the used energy

The most familiar energy used into producing the water from both resources is electricity,
which is bought form the Israeli side and costs expensive. All interviewees said that the
used energy is the electricity provided by Israel, and the municipality pay for it. For this
regard, the interviewees said that this type of energy is too expensive comparing with

other energy resources, which plays important role into calculating the water tariff.

Whenever, interviewee said that the cost of electricity has taken into consideration when
municipality calculating the water tariff. So, why they do not looking for another type of
energy to use that might be less expensive?. | wonder if they can use another type of
energy like solar cells to produce their own energy rather than buying and paying for it. In
this regard, | can say from the answers that the energy type playing very important role
into calculating the water tariff, where they could change this and reduce the cost of

distributing water among Bethany city.

Category #3: Technical efficiency

Regarding this category, all interviewees have answered that the technology used toward
pumping the water from Bethany’s well is modern technology. But, the assistant pumpers
and equipment are old, which leads to the shortage of water for the comprehensive

network. This causes from the old technology used into distributing the water among the
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network, which also affect the rate of water losses, because the old equipment might be

not convenient for the use of distributing water.

This leads to shortage of water quantities delivered to the community members, which
leads them to buy moveable tanks toward providing themselves with water. However, this
costs them too much comparing with buying the water from the municipality. However,
all interviewees has a consensus over the cost reduction occurrence when the municipality
use more developed technology regarding water production, in addition to the change of

energy source.

Category #4: water tariff system

This category contains number of results, as 84 % from the interviewees said that when
water tariff set up for community in Bethany city, the salaries of technical staff and
administrative employees taken into consideration to be calculated from the amount
obtained from the water service money collection. When, 50% said that the running cost

of the municipality, taken into consideration when the water tariff set up.

In addition, the value added tax is calculated whenever the municipality set up the water
tariff, in which 68% from the interviewees said that. Whereas, 60% of the interviewees
said that the expenses of frequent maintenance regarding the water network, has taken
into consideration whenever the water tariff is settled up. However, 90% of the
interviewees declared that the water waste rate doesn’t take into consideration when the
water tariff is calculated. Which means that the water waste rate will be paid by
municipality, and some of the interviewees said that there is a high rate of water waste

into Bethany city.

Category #5: rate of water losses

Regarding this category there are different results and answers explored by the interview,
in which 85% of the interviewees said that the water waste rate affects the proper
calculation of the water tariff. Whereas, 15% of the sample said it doesn’t affect. Both
answers have justification provided by the interviewees, for the influence of the waste
rate on the proper calculation of tariff they said that a part (rate) of waste water calculates
and distributed over the people, which means that people in Bethany city share a part of
water waste cost with the municipality. Whereas, other interviewees said that there is no
effect of the waste rate on the calculation of tariff, they return that to the equity scale of
setting up the tariff.
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Beside, this loss of the municipality from the waste of the water, it doesn’t raising up the
amount of the tariff in order to cover its loss from the water waste. One interviewee who
accept this issue, and said it is right but this affects the money come from the financial
ministry of Palestine toward development projects, that means the development fund goes
to cover the water waste loss, which leads to reduce the development issues in the city of

Bethany, in order to cover the loss of waste water.

In this regard, the interviewees have a consensus of the high rate of water waste in
Bethany, which approximately stated as 12% is the rate of technical water waste,
whereas, the commercial water waste reaches about 40% from the whole quantity of daily
water. However, it could be obvious that very high rates of water become waste without

no use and the city should pay for.

4.3 Section #2: Questionnaire data results (Supportive tool)

This section includes a complete presentation of the most important findings of the study,
and so to answer its questions, and validating hypotheses, using appropriate statistical
techniques.

4.3.1 First: Answers of the study questions:

The first question: To what extent the level of the activation of water tariff and

explore the effects of the Tariff in Bethany town?

To answer this question | have analyzed the numbers, means and the standard deviations
of the questions to find the level of the activation of water tariff and explore the effects of

the Tariff in Bethany townon total score of the scale, as it clear from table number (19).

Table # (19): means and standard deviations of the level of the activation of water
tariff and explore the effects of the Tariff in Bethany city

Number Means Standard Deviations

People awareness of the |78

water tariff 2.39 0.40

Consumer Awareness | 78

Measuring about Water 2.60 0.39

losses rate

Technical Staff efficiency 78 242 0.49

Total degree 78 2.46 0.31
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As shown from the previous table, which the degree of the level of the activation of water

tariff and explore the effects of the Tariff in Bethany city was high, the mean for this

degree was (2,46) and the standard deviation was (0,31).

The second question: What are the most important questions in the study (people

awareness towards the water tariff)?

To answer this question the means and the standard deviations were analyzed to find the

most important questions in the study and the results are shown in table # (20).

Table # (20): Means and the standard deviations for the questions of the study as
ordered with its importance

Statement

Mean

Std. Deviation

Degree

g3

There is a minimum amount for
water use should the consumer pay
whenever the consumer does not
use the water

2.60

0.69

High

g4

You are able to realize and
understand the water invoice

2.58

0.76

High

g8

In your opinion, the private water
parameter save additional amounts
to be paid

2.53

0.75

High

q7

In your opinion, the shared water
parameter leads to pay additional
amounts of money, due to the
categories division

2.37

0.82

High

g6

In your opinion, the high water
exaggeration leads to increase the
price of the cube of water

2.37

0.79

High

g2

The municipality of Bethany city
divides the water tariff into
categories

2.28

0.73

Middle

g5

The water tariff set by the
municipality of Bethany
convenient with your ability to pay

2.28

0.92

Middle

gl

The water tariff in Bethany unified
or decreased

2.17

0.67

Middle

Total degree

2.39

0.40

High

The third question: What are the most important questions in the study (Consumer

Awareness Measuring about Water losses rate)?
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To answer this question the means and the standard deviations were analyzed to find the

most important questions in the study and the results are shown in table # (21).

Table # (21): Means and the standard deviations for the questions of the study as
ordered with its importance

Statement Mean | Std. Deviation | Degree

g3 You inform the maintenance High
department in the Municipality
immediately after a break in the | ; gg 051
water network, which leads to lose
and waste large quantities of water

g2 In  your opinion, the high High
percentage of water waste affects
the _efficiency of water sgrvice 281 0.48
obtained from the Municipality of
Bethany

gl In your opinion, the rate of water High
losses high in Bethany 2.62 0.66

g5 Do you think that the percentage High
of losses in the town could affect
the water tariff at the municipality | 2.59 0.67

of Bethany.

g4 | You are reporting thefts and illegal Middle
links to Bethany Municipality 2.18 0.87
Total degree 2.60 0.39 High

The table above shows that the people in Bethany city has awareness and responsibility
toward the damages and water losses in the network, as they inform the maintenance

department regarding any water losses in the network with a high degree of 2.85.

The fourth question: What are the most important questions in the study (Technical
Staff efficiency)?

To answer this question the means and the standard deviations were analyzed to find the
most important questions in the study and the results are shown in table # (22).
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Table # (22): Means and the standard deviations for the questions of the study as
ordered with its importance

Statement

Mean

Std. Deviation

Degree

g3

you inform the Municipality of
Bethany if the water meter in your
home stopped working

2.77

0.60

High

g2

you know that there is a natural
depletion in the water network that
leads to water loss

2.45

0.78

High

g4

you know that the technical repairs
of the network cost the
municipality funds periodically and
are calculated through the water
tariff

2.42

0.76

High

g5

you know that the salaries of the
technical staff who are responsible
about the water network are
covered and calculated through the
water tariff that appliesat the
municipality of Bethany

241

0.76

High

gl

you know that the municipality of
Bethany get water from multiple
water sources.

2.09

0.85

Middle

Total degree

2.42

0.49

High

4.3.2 The hypotheses examination:

The first hypothesis: There were no significant differences at a=0.05 of the level of

the activation of water tariff and explore the effects of the Tariff in Bethany city

according to the Size of Family

We used (One way analysis of variance) to test hypotheses for the level of the activation

of water tariff and explore the effects of the Tariff in Bethany city according to the Size

of Family.
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Table # (23): The results of one-way analysis of variance for the level of the water
tariff activation, and explore the Tariff effects in Bethany city according to the Size

of Family
DF Sum of | Mean Sig
squares Squares
Between groups 2 0.094 0.047
Within groups 72 7.598 0.106 0.446 0.642
Total 74 | 7692

The results of analysis in the table above indicated that there were no significant
differences at a=0.05 for the level of the activation of water tariff and explore the effects

of the Tariff in Bethany city according to the Sizeof Family.

Table # (24): Numbers and means for the difference of the level of the activation of
water tariff and explore the effects of the Tariff in Bethany city according to the Size
of Family

Size of Family Number Mean Std. Deviation
1-4 24 2.45 0.29
5-7 42 2.48 0.32

More than 7 9 2.37 0.40

The second hypothesis: There were no significant differences at a=0.05 of the level of

the activation of water tariff and explore the effects of the Tariff in Bethany city

according to the Education Level

We used (One way analysis of variance) to test hypotheses for the level of the activation
of water tariff and explore the effects of the Tariff in Bethany city according to the

Education Level

Table # (25): The results of one way analysis of variance for the level of the
activation of water tariff and explore the effects of the Tariff in Bethany city
according to the Education Level

DF Sum of | Mean F Sig
squares Squares
Between groups 3 0.604 0.201
Within groups 74 7.124 0.096 2093 0.108
Total 77 |7.728
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The results of analysis in the table above indicated that there were no significant
differences at a=0.05 for the level of the activation of water tariff and explore the effects

of the Tariff in Bethany city according to the Education Level.

Table # (26): Numbers, means, and standard deviation for the difference of the level
of activation of water tariff and explore the effects of the Tariff in Bethany city
according to the Education Level

Education Level Number Mean Std. Deviation
Tawijihi 24 2.43 0.37
Tawijihi/Diploma 31 2.38 0.32
BA 15 2.60 0.16
More than BA 8 2.57 0.22

The third hypothesis: There were no significant differences at a=0.05 of the level of

the activation of water tariff and explore the effects of the Tariff in Bethany city

according to the Type of work

We used (One way analysis of variance) to test hypotheses for the level of the activation
of water tariff and explore the effects of the Tariff in Bethany city according to the Type

of work

Table # (27): The results of one way analysis of variance for the level of the
activation of water tariff and explore the effects of the Tariff in Bethany city
according to the Type of work

DF Sum of | Mean F Sig
squares Squares
Between groups 2 0.106 0.053
Within groups 65 6.538 0.101 0.529 0.592
Total 67 6.645

The results of analysis in the table above indicated that there were no significant
differences at a=0.05 for the level of the activation of water tariff and explore the effects

of the Tariff in Bethany city according to the Type of work
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Table # (28): Numbers, means, and standard deviation for the difference of the level
of the activation of water tariff and explore the effects of the Tariff in Bethany city
according to the Type of work

Type of work Number Mean Std. Deviation
Governmental 15 2.53 0.23
Non-Governmental 19 2.42 0.42
Self-employed 34 247 0.27

The fourth hypothesis: There were no significant differences at 0=0.05 of the level of

the activation of water tariff and explore the effects of the Tariff in Bethany city

according to the monthly income

We used (One way analysis of variance) to test hypotheses for the level of the activation
of water tariff and explore the effects of the Tariff in Bethany city according to the

monthly income

Table # (29): The results of one way analysis of variance for the level of the
activation of water tariff and explore the effects of the Tariff in Bethany city
according to the monthly income

DF Sum of | Mean F Sig
squares Squares
Between groups 4 0.395 0.099
Within groups 66 6.542 0.099 0.997 0.415
Total 70 6.937

The results of analysis in the table above indicated that there were no significant differences at
0=0.05 for the level of the activation of water tariff and explore the effects of the Tariff in

Bethany city according to the monthly income

Table # (30): Numbers, means, and standard deviation for the difference of the level
of the activation of water tariff and explore the effects of the Tariff in Bethany city

according to the monthly income

Monthly Income Number Mean Std. Deviation
1425-2500 33 2.49 0.22
2501-3500 17 2.54 0.22
3501-4500 9 2.43 0.53
4501-5500 4 2.34 0.29
5501 and more 8 2.31 0.46
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The fifth_hypothesis: There were no significant differences at ¢=0.05 of the level of

the activation of water tariff and explore the effects of the Tariff in Bethany city

according to the using Water parameter privately or shared one.

We used (t-test) to test hypotheses for the differences of the level of the activation of
water tariff and explore the effects of the Tariff in Bethany city according to the using

Water parameter privately or shared one.

Table (31): The results of (t-test) for the differences of the level of the activation of
water tariff and explore the effects of the Tariff in Bethany city according to the
using Water parameter privately or shared one

using Water | Number | Mean Std. DF | T Sig
parameter privately Deviation

or shared one

Private 40 2.57 0.21

Shared 37 236 | 0.35 75 [3118 10003

The results of analysis in the table above indicated that there were significant differences
at 0=0.05 for the level of the activation of water tariff and explore the effects of the Tariff
in Bethany city according to the using Water parameter privately or shared one, the
differences in favor of people whom using Water parameter privately with mean (2.57),

compare of people whom using Water parameter shared.

Table # (32): Rank the following points monthly based on its influence on water
tariff in Bethany Municipality and its influence on the improvement of water
service:

Points monthly Rank
Technical effectiveness for water network 5
Rate of water Waste in the water network 1

The system of calculating the water tariff

Technical and managerial staff in the water service

AOW N

The source of water where the municipality obtain

its share
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4.4 Discussion of the results:

In this section, the most important results will be discussed through presenting the
differences between both methods (qualitative and quantitative), that will be divided into
5 categories represents the hypothesis of the study, which leads and influences the water
tariff calculation. Herein, the discussion of the results divided into two main hypothesis
that represents the variables of the study, and will be investigated by both methods

results.

First Main Hypothesis: People have awareness towards water tariff issues in
Bethany (water tariff\ water losses\ technical efficiency).

The results regarding this hypothesis will be discusses throughout the quantitative
analysis, when the questionnaire directed to the community awareness of the water issues
in Bethany city. As results show that, there are a high rate of community awareness
regarding all water service issues like tariff, technical issues, water losses and other
factors. Which means that the community members have the awareness of the water
service tariff, and its components. But, the researcher thinks that there is high rate of
objectivity among the answers of the community, with the reality of the water tariff and
service, in which the water tariff rates are not applicable with the cost of the water from
the both resources (Bethany’s well and JEHON). According to the experience of the
researcher in the municipality of Bethany as a local council member, there is a lost in
delivering the water to the community tolerated by municipality for the following

reasons:

1- The cost of water from both resources in addition to the running cost is not
applicable. When the running cost includes: salaries, cars expenses of the

technical staff, taxation, water network materials, and other costs.

2- There are reports at municipality show that there is a high rate of water thieving,

and more than two families share on water parameter.

3- The water losses in Bethany considered a very high rate, which cost the
municipality much more than original cost. Water without use is payable by

Bethany municipality.
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Second Main Hypothesis: There is a proper and applicable water tariff system in
Bethany. This main hypothesis will be examined through the following minor

hypotheses:

Hypothesis #1: Experts at Bethany municipality have taken into consideration the

multiple water sources when they designed the current model of water tariff.

In order to test this Hypothesis, the researcher found that all answers of the interviewees
(experts) are drained into two main resources and they are: (1) JEHON the Israeli
Company (2)and the Bethany’s well NO3. Where, the expert have taken into
consideration when they see the water tariff system which is applied at the municipality
the cost of each source of water. as they said; the cost of water that come from Bethany’s
well NO.3 is 2.60 NIS for per cubic meter while the cost of the water which come from
the Israeli source is 3.10 NIS for per cubic meter. Whereas, the quantitative results have
showed the unawareness of the people living in Bethany about the water resources. The
researcher can return that to the unconcern of the community members of the water

resources, they care just about the delivery of the water.

In comparing with literatures and theoretical framework mentioned, the municipality sells
the cube meter to people for the domestics use with 5.5 NIS. On average, in which they
sell water for community with a loss toward the municipality whereas producing one
cubic meter costs about 6.80 NIS. When we add the other expenses for the original price.
In addition, if we take the water losses into consideration it costs about 8.8 Nis. For per

cubic meter.

This result let the researcher says that Bethany municipality loses from delivering the
water with this rate of tariff, because they do not taking into consideration other expenses

and costs like salaries, technical costs and other very important factors.

From above mentioned results, the researcher can affirm that the current water tariff
system is not taking into consideration the multiple water resources, in case of they are
losing when they sell the water with the mentioned rate. In the previous studies, the study
of (Li, 2007) founded that China has reformed the water tariff system according to a
material policy that takes into consideration all other expenses rather than the water
delivering expenses. But in Bethany the situation is different due to the lack of control on
the water resources, when municipality buying the water from the other side (Israel)

which is cost more than the local resource and more expensive. However, the researcher
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can say that this result must be taken into consideration in order to reform the water tariff
system, which takes the costs of multiple water resources and other expenses into
consideration, according to the lack of water resources that the government controls,
which might be nothing as a state under occupation.

Hypothesis #2: Type of energy that used in water production and distribution into

Bethany water network have an effect onto water tariff at Bethany Municipality.

Energy use is a crucial factor that affects any type of production, in this case of study the
most familiar energy used into producing the water from both resources is electricity,
which is bought from the Israeli side and costs expensive. For this regard, the
interviewees said that this type of energy is too expensive comparing with other energy
resources, which plays important role into calculating the water tariff. The researcher can
say that the water production in Bethany has double cost according to the cost of
electricity used in water production, and the cost of water bought from Israel.

Moreover, the study of (Jabber, 2006) says that Gaza municipalities do not take into
consideration the electricity costs into the water tariff system, whereas Bethany
municipality taking into consideration this important factor. Here, the researcher can say
that this hypothesis is right after investigations of the results in this factor (variable) the
type of energy used in Bethany toward water production is taking into consideration in
the water tariff system.

Hypothesis #3: When experts designed the current water tariff system at Bethany
municipality they have taken into consideration the full cost recovery which includes
the administrative and technical expenses in order to keep the sustainability of the

technical efficiency of the water network .

In order to examine this hypothesis, the results from both methods (Quantitative &
Quialitative) have taken into consideration, whenever the experts affirmed that when water
tariff set up for community in Bethany city, the salaries of technical staff and
administrative employees taken into consideration to be calculated from the amount
obtained from the water service money collection. In addition, the value added tax is
calculated whenever the municipality set up the water tariff. Whereas, some of experts
added that the expenses of frequent maintenance regarding the water network, has taken

into consideration whenever the water tariff is settled up.
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Moreover, regarding the awareness of community of the technical staff efficiency high
percentage of the community members said that they inform the maintenance department
in the Municipality immediately after a break in the water network, which leads to lose
and waste large quantities of water. This means that the community members are
concerning in maintenance of their parameters and network, so they feel responsible
toward the water utility. In addition, the degree of the technical repairs of the network
cost the municipality funds periodically, calculated through the water tariff comes high by
the community members. Which means that there is awareness by the individuals of the
situation of the municipality regarding the cost of technical maintenance, such as:

materials, cars, fuel, and other running cost of the water service delivery.

Now, | can say that the hypothesis is correct in most aspects of the previous presentation,
this means that When experts designed the current water tariff system at Bethany
municipality they have taken into consideration the full cost recovery which includes the
administrative and technical expenses in order to keep the sustainability of the technical
efficiency of the water network. But, this hypothesis is linked with the next one, that is
influenced by this hypothesis. In which the technical efficiency of the water service staff
affects the rate and quantity of the water waste, that might be reduced and benefit the

municipality and community members as presented in the next hypothesis.

Hypothesis #4: Water losses in Bethany affect the current water tariff, which is

applied at Bethany municipality.

Regarding the water losses in Bethany city, there are different results and answers
explored by the interviewee, in which most of the experts said that the water waste rate
affects the proper calculation of the water tariff. This is definitely true, because there are
high quantity of water losses without any use of community, which must be paid to the
Israeli resource and the Bethany well partner’s costs. Moreover, the justification of this
result could be the influence of the waste rate on the proper calculation of tariff, which
means that people in Bethany city share a part of water waste cost with the municipality.
Whereas, other interviewees said that there is no effect of the waste rate on the calculation

of tariff, they return that to the equity scale of setting up the tariff.

Besides, this loss of the municipality and community from the waste of the water, it
doesn’t raising up the amount of the tariff in order to cover its loss from the water waste.

The quantitative results show that this affects the money come from the financial ministry
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of Palestine toward development projects, that means the development fund goes to cover
the water waste loss, which leads to reduce the development issues in the city of Bethany,
in order to cover the loss of waste water. The high percentage of water waste affects the
efficiency of water service obtained from the Municipality of Bethany, the rate of water
losses high in Bethany, and the percentage of losses in the town could affect the water

tariff at the municipality of Bethany.

Aforementioned presentation discussion for the hypothesis # 4, affirms that the water

losses affect the water tariff rate applied in Bethany city.
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Chapter Five:

Conclusions of the study & Recommendations:

5.1 Introduction

This chapter includes the summary of the study consists of conclusion and study
contribution in the field of water utility, in addition to its role in development of Bethany
City. Moreover, the chapter provides a number of recommendations that could be benefit

for municipality of Bethany and community, in addition to its benefit for researchers.

5.2. Conclusion

Palestine has lack of studies talking about the water service issues, even that the water
strategic policies is pending due to the non-controlling of the water resources by the
Palestinian government. Water resources are considered a strategic resources for any

state, whereas the Palestinian government can do nothing toward this issue.

According to the shortage of studies conducted about the subject of water tariff in the
world generally, and in Palestine particularly. This study is the only study that conducted
about the subject of water tariff and its components, which talks about the factors play
roles into the calculation of water tariff, in addition to examine the awareness of the

community toward water tariff calculation factors.

The study shows similarly results between experts and community members theoretically,
but in fact and reality there is differences. In which the experts think that the water tariff
system is taking into consideration all influenced factors, except the water waste. When
the water waste is a fatal factor that must be reduced for the benefit of the municipality,
unless the municipality and community member tolerate the unused quantities of water

that goes waste, and must be paid for the water resources.
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The researcher concentrate on this issue because the factor of water waste affects the
water tariff system significantly. In order to prove that the researcher return to the study
of Mutikanga et, al. (2011), which said that water utilities particularly in the developing
countries continue to operate with considerable inefficiencies in terms of water and
revenue losses. That means that the rate of water losses affects the water tariff amount, in
which the daily quantities of water losses, causes by damaged networks, shared
parameters, and thieving water occurred by community cost the city al its financial
resources, and the municipality remains thinking of how to cover the cost of water, and

forget its development strategic plans.

5.3. Study Contributions

This study contributes in the field of water service and the field of development as

following:

First: this study considered one of the most important studies in the subject of water tariff
and water service in general. After looking for studies conducted in this field, the
researcher reaches that no studies have conducted into the details of the water service like
water tariff systems in Palestine, which makes the study important for upcoming

researchers in addition to the policy makers.

Second: this study shows the importance of the water services in addition to the concerns
of the municipality of Bethany in this issue, and neglecting other development aspects in

the city.

5.4. Future Researches:

During the conducting of this study and after reaching the results of the study, the
researcher recommends two main researches titles to be conducted in the near future by

upcoming researchers as following:

1. "Toward proper and applicable water tariff at Bethany Municipality".

2. “Water Tariff System applied in the cities of Palestine, according to the Israeli and
Palestinian government’s policies”.

3. “How can the municipalities build an applicable water tariff in each city

accordingly with its community components?”
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5.5. Recommendations

According to the results and conclusions extracted from the study progress, the researcher

can recommend the following:

1-

The municipality of Bethany should work onto changing its directions toward
unifying the water tariff among the domestic and commercial sectors. Which leads
to reducing the expenses of the municipality.

The municipality must raising funds toward renovation and maintenance of the
water networks in Bethany, which means that the water tariff monthly amount can
cover the water cost, and makes the municipality think about other development
issues in the city.

All required solutions such as: monitoring and controlling the water parameters,
shared parameters, water theft, and detecting the networks of water, must be
occurred frequently by the water department at the municipality of Bethany.

It's recommended that the municipality install water meters at the entrance of all

areas to monitor the amount of water losses in the area.
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Appendices:

Appendix # 1: the Interview Questions

Interview with Experts

The researcher Afaf Faroun is doing a study that aims to define the activation of water
tariff and explore the effects of the Tariff in Bethany city. The researcher is conducting
this study as complementary of the requirement of obtaining the Master Certificate from
Al- Quds University. Your answers will be much appreciated and valuable toward
conducting a strong study that will provide number of results and recommendations,
which might be benefit for decision makers toward rational water tariff development. The
researcher will be committed and confirmed that your answers will be used for scientific

issues only and will be treated in very high level of confidentiality.

Thank you

The Researcher
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First Axis: Multiple Water Resources

1
2
3.
4

. What are the water resources that Bethany municipality obtains its monthly share?

How much is the water share in Cube Meter from those resources?
How much the production of water costs from those resources?
Do you believe that unified water tariff beside the multiple resources affect the

water economical efficiency?

Second Axis: Energy Used

1.

What type of energy used to operate the water extraction equipment from the well
of the Artesian Bay?

Is this type of energy used expensive or appropriate for the current water pricing
in the town of Al-Eizariya?

If the energy used is electrical power, how do you estimate the monthly bill of
electricity used to extract and pump water in the network?

Do you consider the type and cost of energy used to calculate the water tariff in

your opinion?

Third axis: Technical competence:

1.

Is the equipment used to pump water from the Wadi Al-Jaheer waterway to the
water network using modern or old technology?

Are pumps and modern equipment used within the water network to help pump
water to the entire network?

Avre additional tanks and reservoirs used within the water network in the town of
Al-Eizariya?

Do you think that these pumps and modern equipment, tanks and additional
reservoirs cost the municipality additional costs?

In the event of faults in the pumps Is there a technical staff to repair the defect in a
timely manner?

In your opinion, if more advanced equipment is available, does this affect the

reduction of operational costs of water extraction and distribution?

Fourth Axis: Tariff calculation system.

Please answer the following questions with yes or no:
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* In developing the tariff system in the municipality of Al-Eizariya, the salaries of the
administrative and technical water department staff were taken into account from the

funds collected by the Municipality from collecting water. ( )

* In establishing the tariff system in the municipality of Al-Eizariya, the calculation of
operating costs was taken into account from the funds collected by the municipality

from collecting water. ()

» When establishing the water tariff system in the municipality of Al-Eizariya, the
value of the added tax. ()

* In establishing the water tariff system in the municipality of Al-Eizariya, periodic
maintenance expenses were taken into account due to the natural depreciation of the

water network. ( )

* In developing the water tariff system in the municipality of Al-Eizariya, the
percentage of technical and commercial trade losses in the town was taken into

consideration. ()

Fifth Axis: percentage of losses.

1. In your opinion, does the high loss rate in the town of Al-Eizariya affect the correct

calculation of the value of the water tariff?

2. Are the authorities responsible for supplying the water network in the town of Al-

Eizariya to raise the tariff to cover the municipality's loss due to the high losses?

3. How much is the technical loss in the town of Al-Eizariya at present and what are

the solutions that the municipality is doing to alleviate this percentage?

4. How much is the percentage of commercial losses in the town of Al-Eizariya at
present and what are the solutions that the municipality is doing to alleviate this

percentage?
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Appendix # 2: Questionnaire

Questionnaire for people awareness into Bethany City

The researcher Afaf Faroun is doing a study that aims to define the activation of water
tariff and explore the effects of the Tariff in Bethany city. The researcher is conducting
this study as complementary of the requirement of obtaining the Master Certificate from
Al- Quds University. Your answers will be much appreciated and valuable toward
conducting a strong study that will provide number of results and recommendations,
which might be benefit for decision makers toward rational water tariff development. The
researcher will be committed and confirmed that your answers will be used for scientific

issues only and will be treated in very high level of confidentiality.

Thank you

The Researcher
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Part One: Demographic Information

1- Household head: [ Yes "1No

2- Size of Family: [11-4 157 "1 More than 7

3- Education Level: Less than Tawjihi Tawjihi/Diploma BA
More than BA

4- Do you Have a work recently: Yes No

5- Type of work: [] Governmental 1 Non-Governmental [1Self-

employed

6- Monthly Income: []1425-2500 12501-3500 713501-4500
14501-5500 115501 and more

7- Do you use Water parameter privately or shared one: Private Shared

8- Are you committed with paying the monthly water invoice: Yes NO
Usually

Part Two: people awareness of the water tariff

# Sentence Yes No | Do not
know

1 Is the water tariff in Bethany city unified or
mounted?

2 Is the municipality of Bethany city divides the
water tariff into categories?

3 Is there a minimum amount for water use should
the consumer pay whenever the consumer does not
use the water?

4 Are you able to realize and understand the water
invoice?

5 Is the water tariff set by the municipality of
Bethany convenient with your ability to pay?

6 In your opinion, is the high water exaggeration
leads to increase the price of the cube of water?

7  In your opinion, is the shared water parameter
leads to pay additional amounts of money, due to
the categories division?
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8 In your opinion, does the private water parameter
save additional amounts to be paid?

Part Three: Consumer Awareness Measuring about Water losses rate

# Sentence Yes No

1 In your opinion, is the rate of water losses high in
Bethany?

2 In your opinion, Is the high percentage of water
waste affects the efficiency of water service
obtained from the Municipality of Al-Azariya?

3 Do you inform the maintenance department in the
Municipality immediately after a break in the
water network, resulting in the loss and waste of a
large proportion of water?

4 Are you reporting thefts and illegal links to Al-
Azariya Municipality?

5 Do you think that the percentage of losses in the
town could affect the calculation of the water tariff
in the municipality of Al-Eizariya?

Part Four: Technical Staff efficiency

# Sentenc Yes

1 Do you know what is the source of water for which the
Municipality of Al-Eizariya gets its share of the water
through it?

2 Do you know that there is a natural depletion in the water
network that leads to leakage in the water?

3 Do you inform the Municipality of Al-Azariya if the water
meter in your home is broken?

4  Did you know that the technical repairs of the network
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cost the municipality funds periodically and are calculated
through the water tariff?

5 Did you know that the staff of the technical staff
responsible for the water network are covered and
calculated through the water tariff approved in the
municipality?

Thank you for your answers, finally please rank the following points mountly based on its
influence on water tariff in Bethany Municipality and its influence on the improvement of
water service:

1- Technical effectiveness for water network. ~ —----m--
2- Rate of water Waste in the water network. ~ —-—m—-
3- The system of calculating the water tariff. -
4- Technical and managerial staff in the water service. =~ --------
5- The source of water where the municipality obtain its share.--------

Appendix # 3: List of Interviewees

Title Name of the interviewee Phone number
Mayor of Bethany Issam Faroun 0599255707
Municipality
Deputy Mayor of Bethany Mohammed Matar 0599255711
Municipality
Official of the Municipal Khalil Al-Sennawi 0599114113

Water Committee
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Director of the Water
Department at Bethany
Municipality

Director of the Department
of Health and Environment
at Bethany Municipality

Woater Networks
Maintenance Officer at
Municipality of Bethany

The official of data entry
of the water consumers at
the Municipality of
Bethany

Member of the local
council at Bethany
Municipality and expert in
water engineering

Site manager at the
Palestinian Water
Authority

Eng. Mohammed

Qatmeera

Hanna Mllokh

Muhammed Abu Ziad

Jamal Werni

Dr. Musa Al-Khateeb

Dr. Ibrahim Awad
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0595255158

0599114447

0599114116

0599114113

0598914054



Appendix # 4: list of Questionnaire Sample
















