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Fare Estimation for Public Transportation in Palestine: Northern
Governorates of the West Bank as Case Study
By
Khalid Jamil Jabr Darawshi
Supervisor
Prof. Sameer Abu-Eisheh

Abstract

The aim of this study is to assess public transportation fare estimation
practices by the Ministry of Transportation (MOT) and propose more solid,
fair and flexible fare estimation procedures considering the current service
level and key variables. It also aims to identify the relationship between the
fare and the number of public transport units for a public transportation route.
The study combines between Identified fare estimation variables with the
results of the developed ridership demand model. The model forecasts the
average daily number of passengers who are transferred by different public
transportation modes (shared taxis and buses) included in this study.

The results provide an estimation of the average monthly profit for the public
transportation vehicles for any route, which gives the indication about the
route profitability and potential to increase or decrease the public
transportation units for any route.

The study had investigated the public transportation operators' and travelers'
satisfaction about the current public transportation fare. It shows that about
62% of public transportation operators considered the actual fare as low or
very low, and about 38% consider it fair, while 69% of travelers consider it

fair, and about 31% consider it high or very high.
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Northern Governorates in the West Bank were selected as the case study for
this thesis. A sample of external shared-taxi and bus routes which link towns
and villages with the centers of the governorates were studied.
The methodology of the study is based mainly on quantitative and analytical
methods, using the collected data and the field survey. Proper validation was
conducted to ensure applicability of the resulting models.
Data collection on operational and demand aspects and analysis for the
studied routes showed that the public transportation fare per one kilometer
of travel depends mainly on the fixed cost which is inversely proportional to
the average annual traveled distance, and to a less extent on variable cost,
which is affected mainly by fuel consumption rate and the fuel price, the
average occupancy rate, and on the profit margin which is determined by
MOT. Four equations were estimated to express the shared taxi fare for
different routes which are classified according to the village/town population
and the route length. Three equations were also estimated to express bus fare
for different routes. Simple linear regression models were developed to
estimate the total number of trips produced per household using public
transportation using relevant independent variables which include the shared
taxis fare, numbers of employees, enrolled university students, and the
number of private cars owned by a household.
The results illustrate that the fuel consumption rate and the fuel price are the
main factors affecting the variable cost, but the change in the fuel price

should be significant enough, in order to be reflected on the fare values.
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The study also illustrates that the public transport system in the study area is
economically efficient with 20% profit margin. The study recommends to
determine the acceptable minimum and maximum average monthly income
for public transport vehicles by the MOT and other stakeholders. In addition,
it is recommended to link the fare with the cost of living index.

The study results could be used by the MOT to evaluate the current public
transportation fare, and also to estimate the average monthly income for the
operators by using the fare equations and the ridership demand model. This
will assist them to make decisions about accurate fare estimation of any route
and the right number of public transportation vehicles that should be

operated on it.



Chapter One
Introduction

1.1. Background

One of the most principal components of the transportation systems is public
transportation, which is considered as an important element in the
infrastructure for any society, as it provides mobility to a considerable share
of the population.

There are several definitions of public transport depending on the type of
provided services. Public transport is that mode of transportation which is
considered as for-hire to the public. It includes buses, trains, taxis, para-
transit, and shared-taxis. If public transport does not satisfy the population
needs in a comfortable and suitable way, transportation problem could occur,
which must be faced by traffic and transportation engineers and planners
(Issa,2006).

A survey of a sample of 385 men and women conducted in the North region
of the West Bank in 2008 (World Bank, 2009) found that 97% of them use
public transportation. In addition, 73% of females depended on public
transportation, while only 61% of males depended on public transportation
for most of their trips. Furthermore, 77% of the females who responded (age
16 and above) indicated that they do not have a driving license. Anew study
was conducted in 2016 by the Ministry of Transport (MOT) indicated that

66% of the passengers depended on public transportation (large and mini
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buses, shared taxies) for their travel on external routes between the cities in
the West Bank (Rebel, 2016). These results illustrate that public
transportation is a very important sector for most of the people in Palestine,
so it is necessary to conduct research and develop plans and actions to

improve this sector.

1.2. Overview of the Palestinian Public Transportation System

Public transport in Palestine has consisted for decades of three modes; buses,
shared-taxis (including intercity vans), and taxis. There is also an illegal
operation of private cars that carry part of public transportation demand for
fees.

Since the establishment of the Palestinian National Authority (PNA) in 1994,
after about 27 years of Israeli occupation of the West Bank and Gaza Strip,
there have been no major developments observed in the public transport
sector. There were no funds assigned by the PNA from its budget to the
development of the public transport facilities or to directly subsidize public
transport services. As public transport is owned and operated by the private
sector (firms or individuals), the PNA depended on the private sector
initiatives to develop the sector. There was one exception, where the PNA
arranged with the Dutch government to support the purchase of Dutch buses
by Palestinian bus firms (Issa and Abu Eishesh, 2017).

Public transport in certain cities and on long-haul routes is provided by mini-
buses (mainly 19 seats) and large buses. This is supplemented by shared-

taxis (mainly 7-seat vans), which operate on these routes as well. Shared
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taxis also operate to provide short-haul services within the larger cities
(mainly 4-seat cars), and from cities to the surrounding villages. Private taxis
are available for individual point-to-point transport.
Public transport services are regulated by the MOT, which sets relevant
policies and keeps records of public transport routes and vehicles, and
followed up to the provided services. This implies that every bus and shared-
taxi is required to have a permit, which specifies the route on which it must
operate. The maximum number of shared-taxis to operate on a line is also
regulated by the MOT. The determination of fare is another responsibility of
the MOT.
The MOT also has the right to give a certain bus company concession rights
to exclusively operate on a certain route. Due to the absence of PNA power
on the ground in most of the West Bank, as more than 60% of its area is
classified as Area C, which is still controlled by the Israeli occupation, there
has been weak monitoring and control of public transport. This has affected
the implementation of regulations related to public transport.
The public transportation sector in Palestine is suffering from many
problems. According to the MOT officials! the main problems are:

e The large number and surplus in public transportation vehicles, which

exceed the need.
e The public transportation sector is owned by the private sector, and

operators cannot improve the level of service by renewing the fleet,

I Interview was held in March 2017 with the Vice General Traffic Controller in the MOT Mr. Yousef
Darawshi.
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especially bus companies, which are composed from 86 bus
companies in the West Bank.

e The large number of private cars that carry passengers for fee.

e The inability to control all public transport routes, especially external
routes passing through or operating in area C, and the problems
imposed by the Israeli barriers and check points.

e The need to renew the law of the transport.

According to the operators? of public transportation sector, the main
problems the sector faces are:

e The large number of private cars that illegally and informal carry
passengers for a fee, which affects the demand for public
transportation and creates a serious problem for the operators. Some
gaps in the law and the inability to apply the necessary legal actions
make the problem even worse.

e Regulations are issued by the MOT without consulting the
representatives of the operators of the public transport sector.

e The public transport fare is not satisfactory and not linked with the
cost of living index.

e The more strict enforcement by traffic police concerning public
transport, and the inequality in issuing traffic tickets for public and
private vehicles drivers.

There are also other problems that affect the public transportation sector,

which will be referred to in the following section.

2 Interview was held in July 2017 with the Head of Public Transport Union Mr. Abdullah Alhelo.
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One of the most important determinants in public transport is the cost of
service of transportation. For users, the cost of service is the fare which
became one of the most important factors that influence public transport
demand, and eventually the public transport system as a whole. The fare is
that portion paid by users to cover the operators' costs and their margin of
profit. It has been influenced effectively by the occupancy rate of public
transport vehicle, which is the key link connecting the fare level and
operators' costs such fuel, maintenance, labor costs, taxes and licensing fees.
These costs influence the development of sustainable public transit fare
systems that take into account the dynamic nature of the factors which
determine the fare of the provided public transport services.

Transportation planners around the world direct their research and studies
toward the development of public transportation using different approaches.
Research efforts focus on increasing the efficiency of the existing public
transportation system using different strategies to achieve objectives.

In this research, there are two strategies adopted to contribute to improving
the public transportation system; the first deals with improving the pricing
system for public transportation, and the second deals with analyzing and
modeling demand for travel using public transportation. In this thesis, the
problems that have to do with the public transportation sector are
highlighted. Then appropriate solutions are suggested for some of these
problems, especially those related to the public transportation fare
estimation, which will be the core of the research. The current study is meant

to answer some questions related to public transportation fare policies,



6
structure, estimation, and the prediction of the number of passengers who
use public transportation vehicles operating on external shared-taxi and bus
routes, which link towns and villages with the centers of the Governorates
within the study area. This thesis considers the two indicated strategies, which
will also facilitate making proper decisions concerning the number of

vehicles on each route.

1.3. Problem Statement

There are several problems and challenges which are related to the public
transportation sector in Palestine. Some of these are between the operators
of public transportation sector and the Ministry of Transportation,
specifically on the fare issue.

Problems and challenges in public transportation associated with the fare
include:

1. Problems in the frequency of service, where there are fewer frequent
trips and more headway and waiting time.

2. Public transportation is not available in some times during the day,
with no enough line capacity during peak hours (some routes have
passengers waiting for long times at peak periods without availability
of sufficient vehicles) in spite of the high number of public
transportation vehicles.

3. Public transportation sectors strikes related to fare issues.
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4. Inconsistency in fare from on line to another (e.g., some lines have the
same distance but different fares, while others have different distances
with the same fare).

5. The frequent requests of public transportation owners to increase the

fare due to the increase in fuel cost.

1.4. Study Objectives

The aim of this study is to assess public transportation fare estimation
practices by the MOT and propose more solid, fair and flexible fare
estimation procedures.
To achieve this aim, the following objectives are to be satisfied:
e Examining the formulas of fare estimation for public transportation
in Palestine as set by the MOT.
e Assessing the fare estimation method used in Palestine with respect
to those used internationally and regionally.
e Establishing a formula to estimate the public transportation fare,
considering the current service level and key variables.
¢ ldentifying the relationship between the fare and the number of public
transport units in any public transportation route within the study
area, by estimating the total daily average number of passengers per

public transportation vehicles using ridership demand modeling.

1.5. Study Approach

The methodology of the study is based mainly on quantitative and analytical

methods, using data that were collected and the field surveys that were
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conducted. Chapter Three shows the detailed methodology to be followed in

this research in order to achieve the objective of the study.

1.6. Study Area

The case study area is northern governorates of the West Bank (Nablus,
Qalgiliya, Tulkarm, Jenin, and Tubas). A sample of external shared-taxi and
bus routes which link towns and villages with the centers of the governorates

will be studied. Figure 1.1 shows a map of the study area.

1.7. Thesis Structure

This thesis is composed of seven chapters, Chapter One includes the
background, overview of public transportation in Palestine, problem
statement, study objectives, study area, and thesis structure. Chapter Two
presents a review of similar studies at national, regional and international
level. Chapter Three outlines the methodology followed in this thesis,
Chapter Four presents in-depth review for public transportation fare
estimation methods in Palestine which were mentioned in the studies at
national level, and discusses about the actual method followed by the MOT.
Chapter Five explores data collection. Chapter Six is provides a presentation
of analysis of collected data and presents and discusses the results. Finally,

Chapter Seven provides the conclusion and recommendations of this study.
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Chapter Two

Literature Review

2.1. Chapter Overview

This chapter presents a review of some key previous studies on public
transportation and its operating cost and fare structure, as well as estimation
procedures at the international, regional and national levels. It also presents
a review of representative studies for public transportation ridership demand

modeling.
2.2. Studies at the International and Regional Level

2.2.1. Tariff Integration for Public Transportation in the Metropolitan

Area of Bucaramanga(MAB)-Columbia

This paper, prepared by Sepra, et al. (2015) sets forth a proposal to modify
the current fare system in the Metropolitan Area of Bucaramanga (MAB) in
Colombia, regarding urban public transportation (buses and vans), so as to
make this system more attractive for users, because of the lack of fare
alternatives and cash use in the current transportation system, which was
proven to be ineffective and, on the contrary, provides an adverse and
uncomfortable effect on the user.

The study mentioned several problems facing public transportation system
including the low coverage of supplementary routes and the frequency

irregularities of the service that have forced users to look for alternative ways
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to transport. In addition, it highlighted Bus Rapid Transit (BRT) deficiencies
regarding frequency, coverage, sale and reload points of sale, and service
quality.
With reference to above mentioned problems, the study aimed to attract
people to use the BRT in the MAB by several measures. One of these
measures is to update of the current tariff mode. For the service provider, the
tariff has a basic interest since the revenue is the difference between the
operation costs and the total income.
Considering the elasticity of demand when varying the tariff, the quantity of
travels does not vary the tariff as determined by (Equation 2.1):

Tariff = (c(Q)+W)/N...ccccooeiiiiiiiiiian. (2.1)
where:
¢ (Q)=the cost that should depend on the service quality
u =the expected income the operator intends to achieve for every
transported passenger, normally adopted as a percentage of the cost or
invested capital in order to provide service
N = number of passenger transported.
The operator is interested in shaping every cost in order to estimate the total
cost for the service provision at different production levels. since based on
these values, based on the identified cost elements the minimum income that
can be obtained could be established. Total costs can be established by the

addition of fixed and variable costs through:
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CT=CF+N*CV ....ooiiiiiiiiiiiiiieeeennn(2.2)

where:
CT = total cost
CF = fixed cost
CV= variable cost per produced unit
N = units produced (in this case number of passengers)
Also the study indicated for the BRT system, that the cost for the fare
collection technology and its distribution need to be included in the budget,
because this is an operation and management monthly expense. The duty is
performed by a company in charge of collecting MAB's money. In this case,
the main income source for the BRT MAB is the daily sale of tickets at the
established technical rate. This rate is quantified as the relation of the total
BRT’s expenditures over the total number of validated tickets of passengers
effectively transported- of the system. The licensee’s bid tariffs are adjusted
every six months according to operative cost increase. Particularly, tariff
update per kilometer for every type of vehicle is based on the operation cost
increase. This is performed using Equation (2.3):

Tajuj; =Tj;—1 -{1+[(0.67-VIPC;_y) + (0.13-VIPP,_;) +

(0.2-VCCjiq)[}oevveeeeeeii (2.3)
where:
Tajuj,i = Licensee’s adjusted tariff for the period.

Tj,i-1 = Licensee’s tariff for the period immediately preceding.
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VIPCi,= Consumer Price Index variation for the period immediately
preceding —certified by the National Administrative Department of Statistics
(DANE).
VIPPi.;= Producer Price Index variation for the period immediately
preceding —certified by the National Administrative Department of Statistics
(DANE)
VCC; i1: Licensee’s Fuel Cost Index Variation Regarding the licensee’s

revenue during the time the license is in force.

2.2.2. Criterion for a Fares Policy and Fares Index for Bus Transport

in Sri Lanka

This study was prepared by Kumarage (2002) and is published in the
International Journal of Regulation and Governance. It mentioned that most
of the problems facing the public transportation sector is the lack of fare
policy that makes fare revisions vulnerable to decisions aimed at solving or
appeasing a section of the stakeholders rather than the planned growth and
development of the sector.
The study made a good review for fare policy and its relation to quality of
service, capacity and efficiency of public transportation for several time
periods in Sri Lanka. The study investigated the factors considered in
criterion of fare policy, which are:

» The passenger profile and affordability

» The efficiency and cost of bus operations

« The fare structure and anomalies
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« External benefits and operator subsidy
» Mechanisms for fare revisions and elimination of anomalies

The study indicated that fares policy must recognize the need to have a
scientifically determined basis of calculating the operating cost of buses. The
cost of bus operations if indexed to costs on inputs (such as price of fuel,
wages and spares) can be then used for conveniently calculating the
variations to costs at different points in time for different routes at different
levels of quality and efficiency. This can be called a Cost Index. The Cost
Index should be sensitive to the changes in the operating cost of bus service
due to changes in the cost components, so that it can be used as guiding
indicator to revise bus fares whenever it is deemed necessary.

The paper sets out the construction of the cost index as a sequential process.
The first in this process is to identify the different cost components of
operating. The second aspect is that operating cost can also vary according
to the different operating conditions. Since there is only a single fare
structure procedure implemented in Sri Lanka (i.e., distance based and
varying for mountainous terrain), it is necessary to arrive at a single index to
calculate a weighted national operating cost. This has been done as a
composite index based on averaging the different cost scenarios using a
weight according to the number of buses operating on each of the
representative route types.

The study mentioned that the fare structure in Sri Lanka is based on fare
sections. Each route has its fare sections, and there is anomalies in fare

structure between routes quiet similar in nature and the study provided some
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instance and reasons about that and also mentioned the procedure followed
to adjust anomalies by using cost index and a process of trial and error
method, whereby the adjustments to the fare structure required to level the
cost-benefit return on the different routes at a given level of efficiency.
The study mentioned that bus transport policy introduces the concept of
allowable fare “the maximum fares level that an operator is allowed to
charge" and if a route requires a higher level of fare then the government
may consider a fare subsidy.
The study mentioned the steps that should be included in the mechanism
followed for fare revision and eliminations of anomalies, which are the
following:

e A cost revision

e A fare revision

e A fare anomaly adjustment plan

e A subsidy plan
For cost revision, the weighted operating cost can be calculated at any point
in time by ascertaining the prices of the inputs at that point in time. All cost
items may be linked to the Cost Index using unit prices or price levels such
as the Consumer Price Index (CPI) or the Exchange Rate for the US$ or
market prices. In the fare revision stage, the fare index must ensure that the
cost of operating the route is recovered from passengers (unless a subsidy is
provided), so that the Benefit Cost Ratio for different routes is around 1.
The paper concluded that lack of fare policy resulted in deterioration of

quality of service and stressed the benefits for fare structuring, especially
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maintaining service quality and providing transparency that would reduce

unnecessary bargaining and canvassing among public transit operators with

politicians to increase the fares.

2.2.3. Public Transport Fare Structure Review, New Zealand

This report was prepared by Johnson (2013) for the Public Transport Group,

Greater Wellington City Council, New Zealand. The report indicated that the

objective of the fare review, which is developing a fare structure that is:

equitable for those using the system

simple and easy to understand

reflects the policies of the Regional Public Transport Plan, and
maximizes patronage while achieving the necessary level of fare box

recovery.

The report highlighted the criteria for any assessment of an alternative fare

structure as follows:

Simple, easy to understand and use

Encourage patronage growth

Affordability for users

Ease and costs of fare ticketing system implementation and on-going
administration

Support efficient network design, operations and asset utilization
Deliver sufficient revenue

Economic efficiency
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The report also summaries the strengths and weaknesses for deferent fare

structure as in the Table 2.1.

Table2.1: Criteria for Assessment of an Alternative Fare Structure

Fare structure | Strengths Weaknesses
Flat fare e Simple and easy to| eNo relationship
understand between fare and
e Easy to implement| distance travelled
free transfers o Implicit Cross

subsidization of costs

of short and long trips
e Transfers within the

zone included in fare

Coarse zonal| e Relatively  simple| e Implicit Cross
structure and easy to| subsidization of costs
understand of short and longer trips

e Easy to implement| within one zone
free transfers e [Ssues for short

e Broad relationship| journeys crossing zone
between  distance| boundaries
travelled and fare e Transfers within a

zone included in fare

Distance based e Generally perceived| e Users unable to know

as fair by users with certainty what the

e Strong relationship| fare will be prior to

between  distance| boarding for new
travelled and fare journey

e Difficulty in
establishing fares for
indirect or circuitous
routes (collector
routes)

e Transfers dealt with
through removal of flag
fall for second journey.

Time based| e Simple and easy to| e Fare hasno relationship

(duration) understand with distance
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e Facilitates transfers| e Difficulties setting
between services fares when congestion,
or for express services
vs standard services
e Cancelled or late
services become more
of an issue as may
reduce value of the

ticket
Time of travel| e Relatively simple| e Potential to increase
(peak / off peak — and easy to| disputes around fares
can be used with understand e \Weakens

any O_f above| e Encourage users to| differentiation between
zone, distance or shift journey time| fare and  distance

time based|  from peak travelled

structures) e Encourages e Potential to  add
increased usage in| complexity for
off peak period transfers from peak to

e Increases alignment| off peak services within
of fare and cost of| one journey
service provision

Source: (Johnson, 2013)

2.2.4. Study on Electronic Ticketing in Public Transport

This report was prepared by Mezghani (2008) for the European
Metropolitan Transport Authorities (EMTA) and its include some definitions
and principles for public transportation pricing, such as the level of fares
should be such that the total revenue earned by a public transport service is
sufficient to cover the total cost of providing it plus a reasonable profit. This
principle would be fine if public transport was operated as a fully commercial
service. But this is not the case in the majority of cities/regions where public

transport is at the authority’s initiative and is implemented pursuing social
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objectives. Consequently, the study mentioned that public transport price
policy should find the right balance between several sometimes

contradictory objectives as follows:

For the authority
e Increasing the number of citizens using public transport
e Setting low prices and simple tariffs
e Balancing prices and encouraging social inclusion

e Minimizing public subsidies or financial compensation

For the operator
e Covering costs and maximizing profit

e Building an attractive public transport system (image, loyalty)

For the passenger
e Minimizing transport cost

e Travelling in ‘good’ conditions

2.2.5. Public Transport in Jordan

In 2010, the Land Transport Regulatory Commission (LTRC) became
responsible on all land transport facilities instead of Public Transport
Regulatory Commission (PTRC). The LTRC aims to regulate, control the
land transport services and encourage investment in the land transport sector
in line with the objectives of economic and social development (Al-Humood,

2016).
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The public transport sector does not receive any significant financial support
from the state, which is not surprising considering that public transportation
IS not among its priorities. The state acts as though this sector should be
financially self-sufficient, and therefore should cover its costs. The LTRC
determines fares according to a formula it has developed that addresses
factors such as the price of fuel and general capital and operating costs, as
well as the operator's profit margin, and assumes a certain occupancy rate.
Criticism, however, has been made that the formula does not take into
consideration the particularities of different routes, specifically as related to
issues such as the number of users (reflected in the occupancy rate). As a
result, the formula may work well for some operators, but not for the others.
Many bus operators accordingly are only able to make a profit by lowering
the frequency of bus trips and not initiating trips until their buses are full.
This, in turn, results in poor quality of service and lower liability. Subsidies
for public transportation are almost nonexistent. The only support currently
provided for the sector relates to the routes serving a limited number of
universities in the country that are located outside urban

centers(CSBE,2017).

2.2.6. Estimation of Transport Buses Operating Cost

This M.Sc. Thesis prepared by Alhasan (2017), has one of its objectives that
is related to estimate the operating cost for public transit buses and to

evaluate the economic situation for their operators by determining the bus
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operating ratio (revenue/cost ratio). The study concentrated on buses routes
in Irbid city in Jordan.
The study mentioned that transportation costs are the most influential factor
on all components of the public transit system. There are many factors
influencing the development of sustainable public transit systems that take
into account the dynamic nature of the factors influencing the tariff of the
provided public transit services. These factors include the variations in fuel
costs, labor costs, taxes, licensing fees, demand, and provided subsidies in
addition to many other factors. Also, the frequencies of public transit
vehicles could affect the costs of public transit, and the level of service for
public transit system from users’ point of view, which affect the
attractiveness of public transit system.
For achieving the previously mentioned objective, the methodology
followed to analyze the collected data on different cost variables was
dividing the operating cost into two categories, fixed and variable costs.
Fixed costs are paid annually regardless of the traveled distance; while the
variable costs depend mainly on the traveled distance. The following
equations together forming a deterministic model for determining the total
operating cost for a given route using a set of data gathered from the case
study area.

TC=(FC+VC)XNB ...ccoiviiiiiinnn, (2.4)
where
TC = Total annual operating cost for a route (JD/yr)

FC = Average fixed operating cost (JD/yr)
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VC = Average variable operating cost (JD/yr)
NB = Number of buses per route
Equations 2.5 and 2.6 used to estimate both fixed and variable costs,
respectively:

FC=Cyg+Ci+Ci+ Wyt (2.5)
where
Cq = Average depreciation cost (JD/yr)
C, = Average license cost (JD/yr)
Ci = Average insurance cost (JD/yr)
W,, = Average staff wages (JD/yr)
The variable cost includes both maintenance and fuel costs:

VC=Cn+Cr i (2.6)
where:
Cn = Maintenance cost (JD/yr)
Ct =Fuel cost (JD/yr)
The results of operating cost estimation in the study proved that the wage of
labor forms the major proportion of the total operating costs. In general fuel,
maintenance and fixed costs almost have the same proportion from the total
cost. Noting that, these proportions differ from route to another because of
their dissimilarity in the characteristics that affect the operating cost, which
are the annual traveled distance, average traveling speed and actual headway
(schedule).
The study concluded that the unit of maintenance cost (JD/km) is inversely

related to the total traveled distance. The study found that some routes suffer
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from a significant increase in the number of buses in service more than they

actually need, leading to a decline in their revenue cost ratio.

2.3. Studies at the Local Level

2.3.1. The Impact of Ministry of Transport Policies on Public

Transportation in Palestine

This M.Sc. thesis, prepared by Issa (2006), studied and evaluated the MOT
policies regarding public transportation sector. One of the main issues that
were analyzed and discussed in the study is public transportation fares
equation and its components. The study indicated that fare structure is
regulated by MOT for Palestinian bus companies (not including those
registered in Jerusalem). The fare structure for buses is zonal, that is, based
on the distance traveled or location of alighting and boarding stations. On
the other hand, for shared-taxis the fare is flat. The MOT usually sets the
values of public transport fares for both buses and shared-taxis based on one
kilometer riding (kilometric tariff). This tariff is reviewed and calculated
normally every six months based on the fuel prices (especially diesel).

The MOT generally follows a number of steps in calculating tariff for a
certain route of distance in km, average speed in km/hr, and time in hours.
Table 2.1 summarizes the fare calculation procedure for the bus mode. The
shared-taxi mode fare is also calculated considering a similar procedure. The
main differences between the buses and the shared-taxis are the values of
average speed, trip time, and the number of riders (passengers). Tables 2.2
and 2.3 present the MOT procedure for calculating the daily operating costs

in (NIS) for buses and shared-taxis, respectively.
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Table 2.2: General Procedure for Calculating Bus Fares

Route name: ----------

Distance (km): ----------

Average speed (km/hr): ----------

Trip time (one direction) in hours = Distance / Average speed

Total trip time in both directions (hr) = 2* (trip time + waiting time +
access time + boarding/alighting time)

Average daily bus work hours (hr): --------

Number of trips per day = average daily hours/ total trip time

Cost of one kilometer(in NIS) = 1.35*(daily cost/((number of
trips/day)*distance)), profit percentage is 35%

Rider tariff (in NIS) = (cost of one kilometer*distance)/number of
riders), where the average number of riders is usually 25

The cost per kilometer per rider = rider tariff /distance

Source: (Issa, 2006)

Table 2.3: Average Daily Bus Operating Cost

(based on 10 years in Operation)

Item Cost (NIS)
Depreciation 106.0
Insurance 36.12
Fuel 300.0
Maintenance 114.0
Income Tax 1 1.65
Value Added Tax (VAT) 8.27
Drivers wages 83.33
Overheads expenses 30.0
Parking, garage, etc. 40.0
Different registration expenses 1.67
Total Daily cost 721.04

Source: (Issa, 2006)
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Table 2.4: Average Daily Shared-Taxi Operating Cost

(based on 7 years in Operation)

Item Cost (NIS)
Depreciation 41.1
Insurance 16.4
Fuel 100
Maintenance 31.82
Income Tax 3.36
Value Added Tax (VAT) 6.28
Drivers wages 83.33
Overheads expenses 9.67
Parking, garage, etc. 17.5
Different registration expenses 6.85
Total Daily cost 318.23

Source: (Issa, 2006)

The research assessed the public transportation fare formula set by the MOT,
as the fare structure for public transportation modes in the Palestinian
Territories is regulated by the MOT.

As stated above, the fare structure is zonal for buses, no card system is
followed, and no discounts are given for frequent riders except students.
Similar to the operation of buses, the fare structure of shared-taxis is
specified by the MOT. On the average, actual public shared-taxi fares are
25% higher than bus fares. Fares are mainly flat, since shared-taxi drivers
charge fares regardless of distance.

The study indicated that the MOT established fares for routes of each type
of public transport calculated based on cost plus profit for each route
depending on components as mentioned in Table 2.2 to calculate average
daily operating costs. By referring to the Table 2.1 which illustrates the steps

followed in calculating the kilometric fare, it is concluded that the distance
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variable plays an important role, i.e., the fare value varies mainly based on
the length of the route. As a result, the kilometric fare decreases as the
distance increases which is logical.

As the results of the research concluded that the MOT fare formula is good
and recommended that apart of regulating and monitoring role of the public
transport services, the MOT should ensure that the public transport operators
charge the governmental tariff. In addition, it also recommended that in order
to set the optimal and affordable public transport fare formula, the MOT
should subsidize the public transport operators and take into account changes
in fuel prices, maintenance costs, and driver wages in its fare formula. The
price consumer index and the average national monthly earnings were
indicated to be important indicators for consideration.

The study recommended to reduce travel time and to facilitate the fare
payment processes, where the MOT was recommended to initiate and
encourage the use of new technologies regarding fare collection systems, like
electronic or magnetic card systems. Finally, it recommended that the MOT
should ensure that the public transport operator's revenues are greater than
operating costs with an acceptable percentage of profit (35% based on MOT

regulations).

2.3.2 Technical Assistance in Public Transport Performance and Tariff

This study published by the World Bank (2010) had the main objective of
the study to develop a formula for calculating public transportation (buses

and shared taxis) tariff. The study mentioned that all conclusions and
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recommendations were developed based on meetings with MOT, other

stakeholders, and operators of public transportation. The study mentioned

five categories that influence tariff formulation as follows:

1.

Cost of operation: This includes fuel costs and fuel consumption rates,
vehicle depreciation costs, annual registrations, repairs, insurance,
taxes, drivers' salaries, and operation and administration costs.
Demand (ridership): This includes number of round trip per day and
weighted occupancy rates for each trip.

Other sources of revenues: These include field trips for schools and
special events, in addition to on-vehicle advertisements (if applicable).
Profit margin: All the public transit operators are private companies;
thus a minimum profit margin must be expected.

Other factors: These other factors that affect tariff estimation are mainly

competition, affordability of passengers and uncertainties.

Because of the lack of the existence of methods or formula used for

estimating tariffs for the various routes and for each of the two public

transportation modes, this study is considered the first attempt to establish

procedures for calculating and estimating public transit tariff in the Palestine.

It aimed to establish viable tariffs for current service levels, without subsidies

at this stage. Viable means that “revenues are sufficient to enable an efficient

and diligent operator to cover all costs of service provision, including the

financing costs of vehicles, correct maintenance, the statutory obligations to

personnel, and adequate regulatory and safety compliance and also aimed at
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providing information to the MOT to be able to develop a vision and a policy
for tariff estimation of public transport.
The calculation of the recommended tariff for the public transport operation
in Palestine is based on the abovementioned tariff components. An
interactive and user-friendly template was developed with sample routes
calculations.
The study concluded that the provided tariff formulation method through a
spread sheet template is only as accurate and relevant as the provided data
inputs. Thus validation of data from various sources (or conducting of
pertinent studies) to obtain such data is of paramount importance.
The study recommended that it is essential to improve the database systems
of the MOT, especially in regard to public transit records and data. A
component of this study has provided the MOT with technical assistance to
store, back-up files, retrieve, and manage databases. It concluded that a
continuous process and the system of entering and storing data must be

maintained.

2.3.2. Ridership Demand Analysis for Palestinian Intercity Public

Transport

This study was prepared by Alsahli and Sadeq (2003). The study presented
the results of studied intercity bus ridership demand, and formed a basis to
predict future ridership in the Palestinian territories. The Intercity public
transport between six governors in the northern and central districts of the

West Bank was examined. The relationship between public transportation
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demand and operating and socio-economic variables that influence demand
was established. The study mentioned that there are many factors -external
and internal- affect public transport demand. External factors are associated
with socio-economic developments which are not subject to control like
income, car ownership, population and other household characteristics, and
internal factors are characteristics of the public transport system and are
subject to policy decision. To achieve the study objective for modeling the
ridership demand, statistical analysis and least square regression were used
to analyze the data collected by on-board field survey for 410 riders who
used intercity buses in the study area.
The study mentioned that different trials and tests were executed which
showed that the best relation between the dependent and the independent
variables was the linear form. The selected independent variables were
chosen based on their correlation and causation(logic) so the initial 14
variables were reduced to 5 which are:

e Origin city population in thousand, D;

e Destination city population in thousands, D

e Bus fare in (NIS), D3

e Origin city percentage of students who are attending secondary

schools or universities, D4
e Origin city percentage of people older than 15 years who are
employed, Ds

By using the multiple linear regression analysis, the obtained relationship

was presented in Equation 2.7 with correlation coefficient, R2 = 0.82.
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Y =1084.8 +26.8 D; + 25.7 D, —813 D3+ 80.3 D4+ 68.3 Ds ....... (2.7)

2.3.3. Developing Trip Generation Models Utilizing Linear Regression

This M.Sc. thesis was prepared by Dodeen (2014). The aim of the study is

to predict current and future traffic trips generated from different traffic

zones that comprise a Palestinian city. Thus it studied and modeled trips

produced from households according to their characteristics, relying on the

principles of the regression analysis technique, considering Jericho City as

the case study.

The model establish relationship between the number of trips generated by

households and some socioeconomic attributes.

The study mentioned that regression analysis is conducted several times, and

in each stage, the regression model is evaluated according to the statistical

tests. The iteration is made by reducing the independent variables that have

the least t-value. The final estimated general trip generation model was

developed as in Equation 2.8 with R?=0.69.
Y=183+129D;+135D;+.20D3+.28 D4+ .07 Ds ....... (2.8)

where:

Y = Number of daily trips made by household

D; = Number of employed persons in the household

D, = Number of persons receiving education in the household

D3 = Number of persons under 16 years in the household

D4 = Number of persons between 51 and64 years in the household

Ds = Monthly household income (Thousand NIS)
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The study recommended to build on the resulting models in order to estimate
mode choice models that could be used to estimate public transportation

riders

2.4. Summary

Review of literature shows that public transportation fare estimation is
mainly depending on determine the operating cost, which could be estimated
by averaging the different cost variables, which consist of fixed and variable
costs. Cost estimation should consider different cost scenarios, operating
conditions and the dynamic nature of some cost variables. The fare
estimation also depends on other factors, which are the travelled distance,
the profit margin, the average occupancy rate and the total ridership demand.
Also, the frequencies of public transit vehicles could affect the costs of
public transport, and the level of service for public transport system from
users’ point of view, which affect the attractiveness of the public transport
system.

It can also be concluded that the lack of fare policy had resulted in
deterioration of quality of service and therefore highlighted the benefits for
fare structuring, especially maintaining service quality and providing
transparency that would reduce unnecessary bargaining among public transit
operators with politicians to increase the fares. The fare should be equitable
simple and easy to understand.

The previous studies for public transport fare estimation in Palestine showed

that the fare set by the MOT depends on cost plus profit method. The public
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transport sector operators do not receive any significant financial support
from the government. The government acts as if this sector should be
financially self-sufficient, and therefore should cover its costs.

Despite the researches and studies carried out in Palestine to find a formula
to calculate public transportation fare, the problems that have been
mentioned and related to pricing of public transport still exist. These
problems are similar to those mentioned in case studies on the international

and regional level.
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Chapter Three

Methodology

3.1. Chapter Overview

This chapter describes the steps followed to achieve the study objectives.
The following highlights the methodology adapted in this study which is

composed of:

Literature review of papers and studies

Investigate the people's satisfaction and the public transportation

sector operators of the current fare of public transportation.

e Review the MOT public transportation fare estimation formula.

e Identify the actual demand.

e Set a new fare estimation formula.

e Examine the fare equation sensitivity.

e Set a model to expect the number of passengers (demand).

e Expect the average monthly or annual profit for public transport
operators for each public transport vehicle.

¢ ldentify conclusions and recommendations.

This is presented in more details in the subsequent sections.

3.2. General procedure of the Methodology

The research mainly depends on the following methodological procedure.
e Literature review of papers and studies on the issue at the international

regional, and local levels and in depth of review the conducted studies for
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the Ministry of Transportation (MOT) that tackled public transportation
fare (e.g., Public Transportation Performance and Tariff Study Final
Report of 2010).

Investigate the people's and the public transportation sector operators'
satisfaction of the current fare for public transportation, and whether the
fare has been set after taking into consideration the public and/or the
representatives of the public transportation sector operator’s needs, or
not. This is done by conducting field surveys and personal interviews of
a representative sample of passengers and public transportation operators,
and by interviewing MOT officials and operators' representatives.
Review the MOT public transportation fare equation, and examine
whether the fare equation based on the relevant studies is applied or not
by collecting data and comparing the estimated fares with actual ones,
through a thorough examination of the equation variables of MOT public
transportation fare. This is conducted considering collected data
concerning all the relevant variables that affect travel cost to figure out
the actual travel cost per kilometer through field survey for a
representative sample of buses and shared taxis of different routes.
Identify the actual demand by investigating the actual patronage for a
sample of routes to estimate the total number of passengers per day and
the number of trips/day for each of these bus and shared taxi routes, by
conducting field survey for the indicated representative sample of buses

and shared taxis of different routes.
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e Set a fare equation considering the travel cost per passenger, the demand,
and a suitable profit margin for the current levels of service.

e Examine the fare equation sensitivity, through conducting sensitivity
analysis to find the expected changes in fare with changes in some factors
like fuel price.

e Set a model to expect the number of passengers (demand) by conducting
field survey for representative sample, and to estimate the average
monthly income for public transportation operators with integration
between the fare equation variables and the expected number of
passenger for each vehicle in any route

e Identify conclusions and presenting policy recommendations to the MOT.

3.3.  Methodological Outline

3.3.1. Data Collection

Data are obtained from their resources including the available MOT records
and studies to determine all required descriptive data about the routes,
vehicles, current fare, distances, ...etc. In addition, relevant data were
collected from the Palestinian Central Bureau of Statistics (PCBS) on the
population of the communities in the study area, the average number of
household members, household income, ...ctc. Moreover, field surveys were
conducted to obtain all additional information to supplement data collected
from the MOT or from the PCBS. The field survey data include personal
interviews as well as data obtained from questionnaires distributed to collect

the required relevant information from the travelers and public transportation
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operators on their satisfaction regarding public transportation services and
fares, and on travel cost variables, actual demand and average occupancy
rates, and the data needed to establish public transportation demand models
to represent and forecast the number of passenger produced by different

villages and towns in the study area.

3.3.2. Designing Survey Sample.

It’s very important to select the proper sample size which reflects the reality
with acceptable margin of error. The sample was selected randomly and its
size was calculated by using the relevant statistical formula.

The statistical formula used could be found in most statistical text books and

itis:
(Zay,)?(m)(1-m)
n = (Za/ YZG) gy e (3.1)
E2+—12
N
where:

n: is the sample size.

Z: is the normal distribution factor from statistical table.
a: is the 1-confidence level.

7: response distribution factor.

E: Acceptable margin of error.

N: size of population.
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3.3.3. Designing Survey Questionnaires

Two questionnaires were designed, the first for investigation the satisfaction
of public transportation operators on fare and to estimate the different
components of cost, average daily number of passengers they carry in their
vehicles (actual daily demand), the daily number of trips, and all data
required on the routes and vehicles.

The questionnaire was distributed on an average day (not Friday, Saturday
or Thursday) during April 2017. It consists of 4 pages, the first illustrates the
purpose of the questionnaire, the next two pages contain questions on all data
that could be directly obtained from the operators, while the last page
requires that the operators should fill it in the next day on the number of
passenger on each one way trip during that day.

The second questionnaire was designed to investigate the public transport
travelers' satisfaction on the public transportation performance and the fare,
and the weekly number of one-way trips made by the household in the
average and all the independent variables which could affect that.

The selection of the independent variables depends mainly on the previous
results of similar formulated models especially the model that was produced
by Sadeq (2001). In his master thesis the assessments of intercity public
transportation demand and elasticity in the West Bank, the following
independent variables were adopted with some modifications and addition

of new variables in this study.
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The independent variables are:
e Origin village populations.
e Destination city population.
e The present employee and university students in origin villages
household.
¢ Villages household income and expenses.
e Distance between origin and destination.
e Shared taxi fare.
e Availability of private car for the household.

e Number of household members.

3.3.4. Pilot Questionnaire

The pilot questionnaire is a pre-study survey designed to refine or modify
the questionnaire or the research methodology. Ten pilot questionnaires were
distributed for the operators' survey and thirty pilot questionnaire for the
travelers. Slight modifications were made on the questionnaires depending
on the notes that were written during survey and analysis of the pilot

questionnaire.

3.3.5. Selecting Survey Method

Face-to-face Survey (Personal Interview Survey) was selected to conduct the
field survey for the both previous mentioned questionnaire. Face-to-face
surveys, where an interviewer presents the items orally, offer advantages in

terms of data quality more than any other survey delivery mode, as it allows
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researchers a high degree of control over the data collection process and
environment (Doyle, 2005). One of the main reasons why researchers
achieve good response rates through this method is the face-to-face nature of

the personal interview survey(Abdulhag, 2016).

3.3.6. Data Analysis and Models Formulation

Depending on the data collected from the MOT and PCBS and from field
survey an assessment for public transportation fare policy in MOT was
conducted. The application of fare equation based on the relevant studies was
examined. In addition, investigation was conducted on the travelers'
satisfaction regarding public transportation performance and fare, and the
public transportation operators on the public transportation fare.

To achieve two of the objectives of this study a model was formulated to
estimate the public transportation fare considering the current service level
and key variables for any external route between the villages and governorate
center. The formulated fare equations are mathematical equations which
represent different villages routes according to their population and routes
length. The fare equations were formulated depending on cost plus profit
procedure by estimating all average fixed and variable cost of travel, average

occupancy rate, distance and profit margin, as summarized in Equation 3.1.

Fare = (3 FC + (FCR * FP)) * L*PM / MOR ...... (3.1)
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where:

FC: Fixed cost per one kilometer, which could be collected as average

fixed cost for homogeneous routes circumstances (number of population

in the villages or towns and route length)

FCR: Average fuel consumption rate

FP: Fuel price

L: Route length

PM: Profit margin

MOR: Modified average occupancy rate for routes with homogenous

circumstances
To achieve the objective related to identifying the relation between the tariff
and the number of public transport units in any public transportation route
within the study area, the ridership demand model was formulated to
estimate the daily number of passengers who use different public
transportation modes. In addition, and depending on the fare estimation
equation and its component (total cost and occupancy rate), the average
monthly income for public transportation operators could be estimated which
is mainly affected by the total number of passenger produced by the village
and the total number of public transportation vehicles on that route, with the
assumption of equal average daily number of passenger transferred by any
vehicle within the same transport mode.
The following steps could be used to estimate the expected average monthly

profit.



41

Step 1: Estimate the average daily number of passengers (Y) by using
ridership demand model.

Step 2: Estimating the total number of trips in one direction by dividing the
total number of daily passengers on the average modified occupancy
rate for any village.

Step 3: Estimating total daily cost of travel for the total distance traveled
during the total number of one-way trips which is calculated in Step
2 by using the cost part from suitable fare estimation equation.

Step 4: Estimating the daily average profit by subtraction the daily cost from
the daily revenue, and by multiplying the daily profit with the
average actual working days per month to get the average monthly
profit (income).

Step 5: Comparing the average monthly profit with any profit or income
level which should be determined by MOT and other stakeholders.

Depending on the previous steps and the average monthly income, it can be
easily decided if there is an ability to increase the number of public transport
vehicles to improve the level of service by reducing the waiting time, or to
reduce the number of shared taxis or buses for weak routes (low demand or
low average monthly operator's profit). In addition, the effect of that decision
on the operators could be calculated.

Using the theories of statistical analysis and least square regression One

model was formulated to forecast public transportation ridership demand.

Based on multiple linear regression analysis, the model was formulated

considering the field survey data. This model could be used to estimate and
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forecast the weekly number of two-way household trips using public
transportation which mainly depends on socio-economic variables and other

variables related to public transportation mode and route characteristics.

3.3.7. Models Calibration

For the fare estimation model, the calibration was made to take into
consideration the actual working days and the annual fluctuation in demand,
considering the reduction in daily number of passengers traveled by public
transportation, due to universities holidays, which was reflected in Equation

3.1 through the modified occupancy rate (MOR).

3.3.8. Models Validation

The validation of the produced models is very important to make sure that
models are working well. For the fare estimation model, the validation was
made by comparing the estimated fare with the actual one for representative
routes for different external routes within the study area which were did not
included in the studied samples, and assessing the difference using the
absolute percentage of difference between them, and the Root Mean Square
Error (RMSE),which is the standard deviation of the residuals (prediction
errors).Analysis of residuals presented in equation 3.2 assists to assess how
far the data points are from the regression line, measuring the spread out of
these residuals. In other words, it tells how concentrated the data are around

the line of best fit. RMSE is commonly used in climatology, forecasting, and
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regression analysis to verify experimental results. (Hyndman and Koehler,
2006).

The RMSE formula is presented in Equation 3.2.

where:
F= forecasts (expected values or unknown results)
O = observed values (known results)

n = Number of sample observations

As for the demand model, the expected public transportation demand
(number of passengers per day) was compared with the actual demand, and

assessing the difference between the actual values and estimated results.
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Chapter Four

Assessment of Public Transportation Current Fare
Estimation

4.1. Introduction

During the last years, public transportation fare in the West Bank was
modified about three times (2005, 2011, and 2015). The modification
includes increase or decrease in the fare which mainly depends on fuel
prices, which were the main reason behind of many strikes executed by the
operators. The strike was mainly resolved by negotiations with the MOT.
The last change in fare was happened in February 2015 with coordination
between the MOT and representatives of the public transport operators,
which include decrease in fare by (10-15) % for many routes in the West
Bank, especially for external routes between the main cities, because of the
high reduction in the fuel price which reduced by 1.1 NIS (reduced from 6.41
as an average value for 2014 to 5.31 in February 2015) (Alayam Newspaper).
The procedure for calculating public transportation fare by the MOT was
discussed in different studies. In this chapter, in depth review and discussion
of these studies is presented. The chapter also reviews the actual procedure
adopted by the MOT to estimate fare for different public transport modes

and routes.
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4.2. The Procedure for Calculating Public Transportation Fare by

the MOT

General procedure for fare estimation was presented in Table 2.2, which is
mentioned in M.Sc. Thesis prepared by Issa (2006). The procedure depends
mainly on distance, average speed, total trip time, working hours, total
number of trips per day, average number of riders per trip, margin of profit,
and average daily operating cost, which are presented in Table 2.3 and Table
2.4 for buses and shared taxies respectively.

According to the MOT Official® the above mentioned procedure is not
adopted by MOT nowadays. The reasons for not using the previous
mentioned procedure include:

e The in availability of the required data on total trip time for different
trips during a day (peak and off- peak trips) and for different annual
working days.

e The inaccurate number of riders per trip (occupancy rate) which
differs from one route to another.

e The actual profit margin determined by MOT is 20% not 35%.

e The average total daily cost contains the average daily fuel cost, which
varies from one route to another and depends on the total number of

trips, distance and fuel consumption rate.

3 Interview was held in May 2017 with the Vice General Traffic Controller in the MOT Mr. Yousef
Darawshi.
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e The inaccurate average values for some cost variables like
depreciation, which means that the annual depreciation for shared

taxis, for example equals 12,823 NIS per year which is a large number.

4.3. Procedure for Calculating Public Transportation Fare Set by the

World Bank

At the end of 2009, a technical study had been conducted by the World Bank
for assisting MOT to develop a formula for calculating public transportation
(buses and shared taxis) tariff. A report was produced titled "Technical
Assistance in Public Transport Performance and Tariff" (World Bank, 2010).
As mentioned in the literature, the study followed the cost plus profit
procedure to estimate the tariff. The cost variables were determined using
the weighted mean for each variable for all different vehicles in each route
for some routes in the West Bank. The total annual cost for different cost
variables was determined and divided on the annual travelled distance to find
the cost per one km of travel. In addition, the cost of driver wages and fuel
per one km was determined. The total number of passengers per one-way
trip, which were determined by the weighted mean for occupancy rate (the
main factor to estimate the fare per one passenger), by dividing the total one-
way trip cost on the number of passengers and by multiplying the fare with
fixed profit margin of 20%.

According to the MOT, the fare formula presented in this study was not

actually used by MOT because of the following reasons:
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e [lllogical results, where the estimated fares for many routes studied to
check the formula resulted in fares that differ significantly from the
actual fares.

e Large database required for every route which is not commonly
available,

The detailed study conducted in the report, and with reference to the related
excel template for fare estimation formula, it was found that the results are
illogical because of the following reasons that have to do with many
components that influence tariff estimation:

e The data collected do not directly come from public transportation
operators, but from the sectors' representative, thus, may not reflect
the actual situation. In addition, the questionnaire that was distributed
on public transportation operators' representatives, not directly on
operators or drivers. Representatives were asked to give examples
about routes, which may have given an inaccurate data or cost with
large margin of error.

e The data collected by field survey questionnaires did not contain
detailed questions about the different cost variables. For example, the
annual maintenance and repair cost and consumable cost were
mentioned in the questionnaire as one package with no details, which
increases the margin of error in such data. Moreover, the questionnaire
mainly depends on memory not on the actual events that happened

with the operators or drivers during working time.
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By checking the data used to estimate the fare for some routes in the excel
template, it is found that the weighted mean is approximately similar to many
variables in all studied routes like idling time per trip, insurance cost, average
annual maintenance cost, and other annual cost despite of the difference
between the conditions of these routes especially their length. Length, for
instance, has a deep impact on the periodic maintenance cost, which should
decline when the average annual traveled distance increases (Al-Hasan,
2017).

The study depended mainly on the annual vehicle travel, which included the
distance travelled off working times. The weighted average mean for this
variable are also illogical in many studied routes. For example, for route BZ2
the mentioned annual vehicle travel was 60,000 Km, while the total number
of daily one-way trips equals 22, and the route length is 12 km, which means
that the annual vehicle travel should not be less than 76,000 km during 24
working days per month. The same value was used for BT2 route with total
number of daily trips that makes 22, while the route length was 6.5 km. This
variable should be approximately accurate because of the high effect on the
cost per one kilometer travelled (fixed cost for one kilometer = total fixed
cost per year/ total kilometers travelled per year). This variable should not
include the distance travelled off working times. Furthermore, the working
days per year do not exclude the holidays and the number of days that the
vehicle is out of service because of repairing. Such data is not available in

the MOT records.
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e The study depended, on the average number of trips and average
occupancy rate, but it didn’t take into account the total number of
days that the operators didn’t work during vehicle repairing period
and the fluctuation on demand during some periods in the year such
as universities vacations. Therefore, the average day demand does not
reflect the actual demand during the working period per year. In
addition, the demand would vary every year as affected by many
independent variables. Therefore, there is a need to combine the
outcomes of this study with a demand model to expect the number of
ridership. In addition, the average data used for these variables were
very high. For example, the average occupancy rate, which is 100%,
in route BT2 is not accurate.

e For the profit margin the study mentioned that the profit should be
linked to the total profit per year compared to the amount of
investment. But this was not reflected in the excel template, and it
was not studied.

e The excel template provided by the study includes 28 columns as
input data. That data should be collected for each vehicle on every
route, and the weighted average mean for each input variable should
be determined. This procedure might be very difficult. It is one of the
main reasons for not using that template by MOT besides the absence

of simple equations that reflect and summarize all those variables.



50

The excel template was used to estimate the fare for some routes in
Nablus Governorate using the same similar variables for the similar
studied routes.

By changing the route length, average number of trips, and average
occupancy rate, the results for estimated fare were summarized in
Table (4.4), which represents illogical results. For example, Awarta-
Nablus fare is less than 'lrag burin —Nablus despite the fact that
'‘Awarta route length is twice that for ‘lraq Burin, with a high
difference between the actual and estimated fare for both routes.
Another example is Duma-Nablus route. The estimated fare was less
than the fare of Qusra, Jurish-Nablus route, although Duma is a small

village (low demand) and its route length is longer than Qusra, Jurish.

Table 4.1: Actual and Estimated Fare Values for Shared Taxi Routes

World Bank Study Fare Formula)

0,
) Actual i Abs. %

Distance Estimated i Oof

Route Fare Difference )

(km) (NIS) Fare(NIS) Differe-

nce

ﬁ“;‘ﬁﬁ:‘ 13 5 16 3.4 0.68

,Lr:ghi““”' 6 35 25 1 0.29

Qusts, Jurish |- o 85 8.9 4 0.05

ﬁgg;ﬁs 30 85 8.1 -4 0.05
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4.4. Actual Procedure Followed by MOT to Estimate Public

Transportation Fare

To get a clearer idea on the actual procedure adopted by MOT to estimate
the transportation fare, an interview was held with the Vice General Traffic
Controller in the MOT. The above mentioned procedure was confirmed that
it is not applied for fare estimation, and that the actual procedure for fare
estimation or fare modification depends on the current fare and the percent
of change in fuel prices. It also depends on some average values for the major
items of cost of travel per one kilometer such as driver's wage, and the cost
for repairing and maintenance, fuel, depreciation, and insurance, as well as
license and registration fees, the average value for occupancy rate, and
average values for number of trips per day which mainly determined by field
observation.

The MOT deals with any complaints from public transportation operators or
from public transportation users, especially for fare modification, by
conducting in-depth review of different variables that affect the cost of travel
and by taking the route circumstances into consideration, mainly the route
strength (large number of daily passengers and good average monthly profit
for the operators).

An interview was held with the head of public transport union* who stated
that the public transport operators' representatives were involved in the
World Bank study, and they were satisfied from the procedure followed to

estimate the fare. They had agreed on the fare modification set in 2015 where

4 Interview was held in July 2017 with the Head of Public Transport Union Mr. Abdullah Alhelo.



52
fare was reduced due to drop in the fuel prices. He stated that the actual fare
IS not satisfactory but because of the economic conditions, especially for
public transportation users, they accept the prevailing fares. He complained
because of not linking the fare with the cost of living index, and from some
regulations issued by the MOT without consulting the representatives of the
operators of the public transport sector. The large number of private cars that
carry passengers for a fee, which affects the demand for public transportation
and creates a serious problem for the operators, is one of the major problems

facing the public transportation sector.
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Chapter Five

Data Collection

5.1. Introduction

This chapter provide a detailed description of the collected data needed in
this study, which was collected from different resources. This database must

be reliable to obtain reasonable results.

5.2. Sources of Research Data

The data collected in this study can be classified according to their source,
as listed below:

1. Ministry of Transport (MOT)

2. Palestinian Central Bureau of Statistics (PCBS)

3. Palestinian Ministry of Education and Higher Education (MOHE)

4

. Field survey data

5.2.1. Data Collected from the MOT

From the MOT records and conducted studies, the collected data include
information of descriptive data on the external buses and shared taxi routes
which connect the villages and towns with the governorate centers in the
northern area of the West Bank, which include the routes names, distance,
number of buses and shared taxis and the fare for each mode of public
transportation for every route. Such data are presented in the Appendix A.
Summary of total numbers of routes in study area is presented in the Table

5.1.
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Table 5.1: Summary of External Routes and Number of Public
Transportation Vehicles in Study Area
No. of No. of No. of No. of
Governorate external Shared Large Small
routes Taxies Buses busses
Nablus 53 402 12 85
Jenin 46 475 0 88
Tulkarm 20 250 0 17
Qalqgiliya 8 61 0 1
Tubas 5 21 0 13
Total 132 1197 12 203

Source: (MOT, 2017)

5.2.2. Data Collected from PCBS

The population for the communities in the study number of study area was
collected from the recently PCBS published reports which are summarized

in Table 5.2.

Table 5.2: Summary of Number of Population in Study Area

Population of : Refugee :
Governorate Gc?vernorate City Camgps Villages
Nablus 389328 153061 37416 198851
Jenin 318958 48479 12890 257589
Tubas 66854 21487 7958 37409
Tulkarm 185314 60173 20081 105060
Qalgiliya 113574 51969 0 61605

Total population of villages and towns | 660,514
Average number of household members = 4.8
Total number of households in the study area ( Villages ) = 137,607

Source: (PCBS, 2016)
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The number of employees per household in the West Bank equal 1.6
(unpublished data), which was collected from the PCBS, through direct

contact with the public relations department.

5.2.3. Data Collected from the MOHE

The total number of students in universities and colleges in Palestine was
taken from the published reports on the ministry's website, which indicate
that the number of students enrolled in the higher education institutions in
the academic year (2016/2017) reached 218,505 students in the west Bank
and Gaza Strip, the total number of universities and colleges students in the
West Bank only was taken by contacting with the Ministry, the received data

about the total number of student is summarized in Table 5.3.

Table 5.3: Enrolled students in West Bank and Gaza 2016/2017

Number of students enrolled in the West Bank in

traditional higher education institutions

Number of students enrolled in Gaza in traditional higher
LT 62,146

education institutions

Number of students in the West Bank in open education. 43,575

100,242

Number of student in Gaza Strip in open education 12,542
Total in Gaza 74,688
Total in West Bank 143817
Total 218,505

Source: (MOHE,2017)
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5.2.4. Data Collected from Field Survey

Most of the data used in this study were collected through interviews and
field surveys. This was conducted through personal interviews with MOT
Officials and public transportation operators and their representatives. In
addition, questionnaires were distributed for the public transportation
operators and travelers, using face to face method. Two questionnaires were
designed, the first directed to the operators for collecting all required data on
the public transportation fare and its different components and key variables,
while the other was directed to the travelers for investigating the public
transportation ridership demand in the studied samples, and to investigate
the travelers' satisfaction on public transportation performance fare. The

questionnaires are attached in Appendix B.

5.3. Developing the Questionnaires

The first questionnaire was for the public transportation operators
constructed from four parts, the first asked on the route, distance actual fare,
vehicle model and type. The second part asked on the annual fixed and
variable costs of travel for the public transportation mode is operating's and
its key variables which could be summarized as follows:

e Driver wage.

e Repairing costs.

e Insurance fees.

e License and dynamometer fees.

e Taxes annual registration fees.
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e Parking costs.
e Maintenance costs (tires, oil and filters, brakes, lamps, wind screen
wiper, washing and cleaning, etc.).

It contained questions on the vehicles price, salvage value and purchasing
year for estimating the depreciation.
The third part of this questionnaire was on the daily number of trips in both
directions, total number of passengers per day, average daily consumed fuel
and average fuel consumption rate. It also included another question about
the actual annually working days.
The forth part was investigated the operator's satisfaction about fare by
asking the operator to choose one answer from five possible answers, if that
fare is very low, low, fair, high or very high.
The last part is located in a separate page which could be removed and stay
with the driver to fill it in the next day and turn it back to the researcher after
filling the required data about the number of passengers in each trip per a
normal day. It contained a question about the other source of revenue from
operating his public transportation vehicle if available and the total annual
income from that resources.
The second questionnaire for the travelers consisted from three pages. The
first page contained general information about the study, its objectives, and
guidelines to answer the questions. The other two pages contained two type
of questions, the first one is about the household information which contains
address, number of household members, number of workers, number of

university students, average number of weekly trips produced by all
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household members, average monthly income, Average monthly expenses,
private car ownership, and the public transportation actual fare.
The second part consisted of two questions to investigate the people

satisfaction about the public transportation service and its fare.

5.4. Sampling and Questionnaire Distribution

For the data collected by field survey the sample size was determined by

using the following statistical formula:

(Zay, ) (m)(1-0) .
2+(Z0,’/2)2(7T)(1_71-) ........................... .
N

n =
E

where:

n = Sample size

Z = Normal distribution factor from statistical tables
A = 1-confidence level

7 = Response distribution factor

E = Acceptable margin of error

N= Size of population

5.5. Samples for Fare Estimation Model

Table 5.4 summarized the sample size needed for the operators'
questionnaires to represent those operating on the public transportation for
external routes in the Northern Area of the West Bank, with 5% margin of

error and 98% response distribution factor.
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Table 5.4: Sample Size for Fare Estimation Model for External Routes

in the Northern Governorates in West Bank

Public : :
. Population Min. sample
transportation _ : )
(N: Number of vehicles) size (n)

mode
Shared Taxes 1197 29.3 (30)
Small Buses 203 26.2 (27)
Large Buses 12 8.5 (9)

For shred taxi mode samples, the procedure followed for samples selection
is to cover all different routes circumstances which mainly depend on the
distance between the village and the city which affect the occupancy rate and
average fixed cost per kilometer, and also depends on the size of population
in the village which affect the total number of passengers (demand) per day.
Despite the calculated minimum sample size 30, as presented in Table 5.4,
60 questionnaires were distributed directly on shared taxis vehicles operators
which represent about 5% of total number of shared taxis in the study area
and represent 42 external routes, which represent about 31% of all routes that
have the shared taxi mode in the study area. Two or one samples were
selected to represent each route in different governorates depending on the
total number of shared taxi on that route to answer the questionnaire,
according to the total number of shared taxis for that route. The actual
number of collected questionnaires is sixty with more concentration in
representing the larger governorates (Nablus and Jenin). Table 5.5 represents
the selected samples for each governorate in the study area, which include

the information was taken from MOT about route name, route distance and
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information about villages population which was taken from the final

updated published report about population in West Bank by PCBS.

Table 5.5: Selected Routes for Shared Taxis Samples.

Governorate Rout Name Origin Route
Village Length
population (km)

‘Awarta-Nablus 6,824 13
Beit Furik- Nablus 12,546 9
Tell- Nablus 5,271 7
Qusra, Jurish-Nablus 7,010 28
Nablus Duma- Nablus 2,547 30
Majdal Bani Fadil-Nablus 2,891 26
Talfit -Nablus 3,427 22
Irag Burin-Nablus 932 6
Jit-Nablus 2,735 12
Agraba-Nablus 9,926 22
Burga-Nablus 4,454 18
Beit Lid-Nablus 5,858 16
Asira  ash  Shamaliya- 9,169 9
Nablus
Qabalan-Nablus 8,652 20
Jenin Deir Abu Da'if-Jenin 6,926 7
Jalbun-Jenin 2,971 13
Faqgu'a-Jenin 4,309 12
Al Jalama, "Arrana-Jenin 2,560 5
Beit Qad- Jenin 1,799 6
Alfandagumiya-Jenin 4,227 23
Meithalun, Al Judeida,
,Siris, Sanur-Nablus 25,662 32
Jabba-Nablus 10,555 25
Kafr Ra'i-Jenin 9,135 21
Meithalun -Jenin 8,645 22
Jaba'-Jenin 10,555 23
Tammun -Tubas 14,356 6
Tubas '‘Aqgaba - Tubas 8,710 3
Tammun - Nablus 14,395 23

'‘Attil -Tulkarm 10,611 10.5
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Bal'a -Tulkarm 7,746 12
'Illar -Tulkarm 7,261 20
Tulkarm Qaffin -Tulkarm 9,838 20
Ramin -Tulkarm 2,118 17
Far'un -Tulkarm 3,636 5
Zeita -Tulkarm 3,345 13
Shufa -Tulkarm 2,573 7
Seida -Tulkarm 3,436 18
Qalgiliya 'Azzun -Qalqiliya 9,738 12
Beit Amin,  Sanniriya,
'‘Azzun 'Atma -Qalgiliya 6,924 1
Habla -Qalgiliya 7491 4
Al Fundug - Qalgiliya 941 18

Source: (MOT, 2016), (PCBS, 2016).

For the second public transportation mode (mini bus), the total number of
routes have this mode in the study area are 90 routes with 203 mini buses.
The Table 5.6 represents the distribution of these buses per governorates.
Twenty-nine randomly selected routes from each governorate are presented
in Table 5.7. which represent about 14.3% of the total number of mini buses

in the study area, and about 31% of the routs on which have mini bus operate.

Table 5.6: Distribution of Mini Buses in the Study Area

Governorate Number of routes have mini Number of buses
bus mode.

Nablus 30 87

Jenin 25 88

Tubas 2 11
Tulkarm 10 16
Qalgiliya 1 1

Total 68 203

For the large buses public transportation mode, the total number of buses is
12, all of them are located on the routes that connect some villages with

Nablus city only, seven routes are located in Nablus governorate, and the
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other five routes are connect some large villages which located on other
governorates with Nablus city. However, most of them are completely not
working on the ground or irregularly working days with limited number of
trips per day (one trip in the morning and sometimes another one in the
evening). Comparing the total number of supposed working buses with the
total number of public transportation modes, it represents just about .08 %,

so this mode was neglected from this study.

5.6. Samples for Ridership Demand Forecasting Model

Eleven Randomly Selected Villages represent different villages
circumstances in the study Area regarding to public transportation issues,
(Small and Large Villages), which also far or near the governorate city (route
length). Table 5.8 presents the selected villages and their population and

route length.



63

Table 5.7: Selected Routes for Mini Buses Samples

Governorate Rout Name Route
Length( km)
Huwwara-'Einabus-'Urif-Nablus 15
Talfit -Nablus 23
Majdal Bani Fadel-Nablus 25.5
Qusra,Jurish-Nablus 28
Nablus Agraba- Nablus 21
Burga-Bizzariya-Nablus 22
Awarta, Odala -Nablus 14
Asira Al Qibliya, Madama, Burin-
15
Nablus
Jamma'in -Nablus 19
Meithalun, Siris ,Al Judeida, Sir -Jenin 20
Raba-Jenin 16
Meithalun, Al Judeida, ,Siris, Sanur-
32
Nablus
Jenin Kafr Rai', Fahma -Jenin 21
Deir Abu Da'if-Jenin 7
Al Jalama, "Arrana-Jenin 55
Silat al Harithiya -Jenin 9
Jalgamus-Um at Tut-Jenin 8
Qabatiya -Jenin 8.5
Alfandaqumiya -Silat adh Dhahr-Jenin 25
Alfandagumiya -Silat adh Dhahr -
22
Nablus
Kafr Dan - Jenin 6
Jaba' - Nablus 25
Tubas Tammun -Tubas 6
Tammun -Nablus 23
Seida, 'lllar ,'Attil ,Deir Algusun, Al 20
Tulkarm Jarushiy -Tulkarm
Qaffin -Tulkarm 19
Zeita-Tulkarm 13.7
Bal'a-Tulkarm 12
Qalgiliya '‘Azzun - Qalqiliya 12

Source, (MOT,2017)




By using Equation 5.1 the sample size was estimated which equal 73 with
5% margin of error and 95% response distribution factor. However, 143
Questionnaire were collected (12 questionnaires from each village at least),
each one represents one household and as mentioned before, the
questionnaire was distributed by using face to face method with different

persons were met in their villages.
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Table (5.8): Selected Villages for Ridership Demand Model

Village / Governorate Population Route Length
'‘Aqgaba - Tubas 8710 3
'Awarta-Nablus 6824 13
Majdal Bani Fadil-Nablus 2891 26
Iraq Burin-Nablus 932 6
Agraba-Nablus 9926 22
‘Asira ash Shamaliya-Nablus 9169 9
Osarin /Nablus 1956 19
Beita /Nablus 11,017 16
Qabatiya -Jenin 23860 8.5
Silat al Harithiya -Jenin 11711 9
'‘Azzun -Qalqiliya 9738 12

Total = 96,734
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Chapter Six

Data Analysis and Results

6.1. Introduction

This chapter presents the results of data collection and analysis. Section 6.2
presents common results which describe the public transportation operator's
and travelers' satisfaction and a common result about ridership demand
model. While section 6.3 presents the results of data collection and analysis
for shared taxis and mini buses fare estimation. Sec 6.4 presents the
percentage of public transportation modes users, the public transportation
operator's satisfaction and their average monthly income, revenue-cost ratio,
The relation between fixed cost and annual distance and fare sensitivity to
the change in fuel price. Finally, Section 6.5 presents the public
transportation ridership demand model and the analysis the relation between
the estimated daily number of passenger and the total average monthly profit

for the operators.

6.2. Analysis of Collected Data (Descriptive Analysis)

From the data collected for fare estimation models and ridership demand

forecasting model the following results are found.

6.2.1. Public Transportation Operator's Satisfaction

By analyzing data collected using the distributed questionnaire to shared taxi

and bus operators, it is found that about 52.3% of shared taxi operators
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considered the actual fare is low, and about 38.5% consider it fair, and 9.2%
consider it very low, as presented in Figure 6.1. For the mini bus operators,
it is found that 37% considered the actual fare is fair, and also the same
percentage of operators consider the fare is low, and 26% consider it very

low, as presented in Figure 6.2.

Shared Taxis Operatores Satisfaction

m low ®Fair = Verylow =mHigh mveryHigh

Figure 6.1: Shared Taxis Operators' Satisfaction on the Fare

Mini Buses Operatoers' Satisfaction

0% 0%

mlow = Fair =Verylow =mHigh mVeryHigh

Figure 6.2: Mini Buses Operators' Satisfaction on the Fare
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6.2.2. Public Transportation Travelers' Satisfaction

Travelers were asked on the performance of public transportation and its
fare. The answers indicate that 11.9 % of population consider it very good,
and about37.1% consider it good and 27.3% consider it moderate, 22.4%
consider it bad, and 1.4% consider it very bad, as presented in Figure 6.3.

About public transportation fare, 6.8 % consider it very high, 24.3%
consider it High, and 68.9 % consider it fair and no one considers it low or

very low, as presented in Figure 6.4.

Travelers Satisfaction

= Very Good = Good Moderate = Bad = Very Bad

Figure 6.3: Travelers Satisfaction on Public Transportation Performance
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Travelers satisfaction

0% 0%

69%

m Very High = High Fair = Low = VeryLow

Figure 6.4: Travelers Satisfaction on Public Transportation Fare

6.2.3. Average Values for Socioeconomic Independent Variables

Table 6.1 summarizes the average values for the studied socio economic
independent variables, which were believed to affect public transportation

ridership demand.

Table 6.1: Average Values for Independent Socio Economic Variables

Variable Average Value | St. dev.
Household members 5.30 2.21
Number of employees per 0.80
1.72

household

Number of enrolled university

students per household 0.38 0.62
Number of private cars per 0.43 0.51
household

Average monthly income (NIS) 4991 2229

Average monthly expense (NIS) 3887 1365
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6.3. Analysis Procedure

6.3.1. Public Transport Fare Estimation

The public transport sector operators in Palestine do not receive any
significant financial support from the government. The government acts as
if this sector should be financially self-sufficient, and therefore should cover
its costs. The process followed for analyzing the collected data to estimate
the suitable fare depends on cost plus profit method, considering the average
values for different required cost elements variables to estimate the cost of
one-way travel per one passenger. A user friendly Excel template as attached
in Appendix C. was structured to estimate the required fare equation
variables which are summarized in the Equation 6.1.

Fare = (FC + (FCR x FP)) =L x PM/ (OR * F)..... (6.1)
where:
FC = Average fixed cost per one kilometer.
FCR = Average fuel consumption rate.
FP = Fuel price.
L  =Route Length.
PM = Profit Margin.
OR = Average occupancy rate.
F = Fluctuation in demand factor.
The total average fixed cost per one kilometer consists of the annual cost
divided on the total annual travelled distance during the actual working days.

The fixed cost includes the driver's wages, maintenance and repair cost,
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insurance, license fee, registration fee, taxes, washing and cleaning cost,
parking fees, management and services cost, and the cost of vehicles
depreciation. All the data collected for daily or monthly cost were converted
to annual cost, and the annual depreciation cost was estimated from Equation
6.2.
D=(PC—-SC)/N..cooriiiiiiiiiiiiiiin, (6.2)

where:

D = Depreciation.

PC = Purchase cost.

SC = Salvage value.

N = Remaining service years for the vehicles from the date of purchase.
It is to be noted that to determine N, the total allowed working years for
public transportation vehicles were taken into consideration. These set by the
MOT to be 18 years for shared taxi and 20 years for buses, starting from the

vehicle manufacturing year.

6.3.2. Shared Taxi Fare Estimation

To estimate the required variables, the average values for all collected
vehicles and routes data are calculated first. The data was collected from 48
samples represent different routes and different vehicle types and models.
The results are illustrated in Tables 6.2 and 6.3.

Fluctuation in demand in the West Bank is mainly determined based on
fluctuation in demand for travel by students. On the average universities are

closed for 10 weeks during the year, Where about 30% of passengers using
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public transportation are students, the overall ridership demand during 10
weeks holidays is dropped by 24% (Rebel,2016) .In June 2017, the previous
data were checked by asking the same operators for six shared taxis and
buses about the daily number of passengers during that period (universities
vacation ), It is found that on the average overall total passengers demand
dropped by 25.30% per day as presented in Table 6.4 . This mean that the
overall annual passenger demand dropped by 4.6 %, so the fluctuation in

demand factor equal 95.4 %.

Table 6.2: Average Annual Values for Shared Taxis Fixed Cost

Variables
Fixed cost Average Range Standard | %o of total
variable annual cost | (Min, Max) |Deviation | fixed cost
Driver wages 29,937 NIS |(15600,31200)| 3,418.19 | 51.54
Maintenance  and| ;1317 njs | (4950,18350) | 309300 | 1948
repairing
Insurance 4245 NIS | (2400,7500) | 1,523.00 7.31
license 740 NIS 51.96 1.27
Taxes andl 5977 Nis | (2400,6400) | 1,99 | 5.12
Registration
Washing and gaoNIS | (300,1260) | 20228 | 1.43
cleaning
Parking fees 1679 NIS | (1200,3600) | 647.15 2.89
Management —and| 44 \js | (420,420) 0.0 0.72
services
Depreciation 5942 NIS | (1583,8666) | 1450.8 10.23
Total 58,089 NIS 100%
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Table 6.3: Average Values for Shared Taxi Fare Equation Variables

Variable, (unit) Value Max, Min | Standard
Values Deviation

Fixed cost (FC) ,(NIS/km) 0.91 (.43,1.68) 0.33

Fuel  Consumption  Rate

(FCR), (Liter/km) 0.11 (08,.14) | .01

Fuel Price (FP), (NIS/km) 5.38* - -

Profit Margin (PM), (%) 20** - -

Occupancy ~ Rate  (OR). | 4 gzmux | (3137 81

(passenger/trip)

F (%) 95.4 - -

*: The fuel price was determined as the average value for 2017

**: The profit margin was determined by the MOT.

***- The total number of shared

taxi seats = 7.

Table 6.4: Fluctuation in Demand During Universities Holiday

Route Name Number of | Number of | Percent of
passenger in | passenger in In | difference
Normal day | university
holiday
'‘Awarta Nablus 97 78 19.59
'Iraq Burin-Nablus 111 90 18.9 %
Qusra, Jurish-Nablus 56 42 25%
Qabalah-Nablus 56 35 37.5%
Shufa-Tulkarem 78 72 20.5%
Huwwara, 'Einabous,
‘Urif- Nablus ( Bus) 115 80 30.4%
'‘Awarta —Nablus (Bus) 123 92 25.2 %
Average
=25.3%

Based on the values of the indicated data, the fare equation becomes as

presented in Equation 6.3 and 6.4.

Fare = (0.91+ (0.11%5.38)) x 1.2 L/ 4.45

Fare = 0.405D
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6.3.3. Validation of Shared Taxi Fare Estimation Equation

To validate fare estimation equation, the procedure followed was to compare
the estimated values with the actual fare determined by the MOT, calculate
the total average absolute percentage of difference between the actual and
estimated values, and estimate the total (RMSE).

The previous fare formula as presented in Equation 6.3 and 6.4 was tested
on 51 routes which represent most of Nablus Governorate routes and other
routes form the other governorates which were not included in the study
samples as presented in Table 6.5, which represents about 35% of the total

routes in the study area.

Table 6.5: Actual and Estimated Value for Overall Average Equation

z 3 7
: = o 2. Z o >
® =& 3| _Oo0|lxs=x| =5 g
o |8 | o- i @ Por '
2:|P8|=2p &g | &% | &
@ o @ & =
@D

1 Silat al Harthyia-Jenin 95 | 3.85 4 0.15 3.81 0.02
2 | Zububa,Rummana- 125 | 506 | 5 | -006 | 125 | 0.00
3| fsh ash shemaliya =) g | 365 | 4 | 036 | 887 | 013
4 Anabta-Tulkarim 94 | 381 | 45 0.69 15.40 0.48
5 Huwwara-Nablus 9 3.65 4 0.36 8.87 0.13
6 Einabus-Nablus 11 4.46 4 -0.46 11.38 0.21
7 Al Yamun-Jenin 9 3.65 4 0.36 8.87 0.13
8 Kafr al Labad-Tulkarim | 10.5 | 4.25 5 0.75 14.95 0.56
9 | Aggaba-Tubas 3 1.22 3 1.79 59.5 3.19
9 Salim -Nablus 9 3.65 4 0.36 8.87 0.13
10 | Burin-Nablus 92 | 3.73 4 0.27 6.85 0.08
11 | Madama-Nablus 12 | 486 | 4.5 -0.36 8.00 0.13
12 | Rujeib-Nablus 6 2.43 3 0.57 19.00 0.32
13 | Beit Lid-Nablus 16 | 6.48 6 -0.48 8.00 0.23
14 | Ya'bad-Jenin 17.5 | 7.09 6 -1.09 18.13 1.18
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15 | Ajja-Jenin 19.5 | 790 | 6.5 -1.40 21.50 1.95
16 | Ajja-Nablus 30 1215 10 -2.15 21.50 4.62
17 | Azzon-Nablus 23 9.32 7 -2.32 33.07 5.36
18 | Al Lubban,As Sawiya-
Nablus Y& 24 | 972 | 8 | -172 | 2150 2.96
19 | Jamma'in-Nablus 19 770 | 6.5 -1.20 18.38 1.43
20 | Agraba-Nablus 23 9.32 7 -2.32 33.07 5.36
21 | Qabalan-Nablus 20 | 8.10 7 -1.10 15.71 1.21
22 | Anabta-Nablus 18 729 | 6.5 -0.79 12.15 0.62
23 | Asiraal Qibliya-Nablus | 15 | 6.08 | 5.5 | -0.58 10.45 0.33
24 | Baita-Nablus 16 | 6.48 5 -1.48 29.60 2.19
25 | Urif-Nablus 15 6.08 5 -1.08 21.50 1.16
27 | Beit Iba-Nablus 6.5 | 263 | 35 0.87 24.79 0.75
28 | Deir sharf-Nablus 9 3.65 4 0.36 8.87 0.13
29 | Sarra-Nablus 11 446 | 45 0.04 1.00 0.00
30 | Arabbuna-Jenin 103 | 417 | 4.5 0.33 7.30 0.11
31 | Deir Ghazala-Jenin 8 3.24 4 0.76 19.00 0.58
32 | Jit-Nablus 12 | 4.86 5 0.14 2.80 0.02
33 | Deir al Hatab-Nablus 7 2.84 4 1.17 29.13 1.36
34 | Kafr Sur-Tulkarim 10.2 | 4.13 5.5 1.37 24.89 1.87
35 | Kafr Jammal-Tulkarim 13.8 | 5.59 6 0.41 6.85 0.17
36 | Kafr Zibad-Tulkarim 12.8 | 5.18 6 0.82 13.60 0.67
ST | Kafr CADDUSDUS- gy y T 571 | 65 | 079 | 1215 | 062
38 | Azmut -Nablus 8 3.24 4 0.76 19.00 0.58
39 | Yatma - Nablus 19 | 770 | 6.5 -1.20 18.38 1.43
40 Lz't')fjj"A'batha”' 15 | 608 | 6 | -008| 125 | 001
41 | Beit Imrin-Nablus 17 6.89 6 -0.89 14.75 0.78
42 | An Naqura-Nablus 13 527 | 5.5 0.23 4.27 0.06
43 | Sabatyia-ljnisiniya-
Nablu{' Jnisinty 14 | 567 | 5 | -067 | 13.40 0.45
44 | Yasid-Nablus 19 | 7.70 7 -0.70 9.93 0.48
45 | Al 'Agrabanyia-al Far'a-
bt o 17 | 689 | 55 | -1.39 | 2518 | 1.92
46 | Osarin-Nablus 19 770 | 6.5 -1.20 18.38 1.43
47 | Beit Dajan-Nablus 13 5.27 5 -0.27 5.30 0.07
48 | Burga-Nablus 20 | 8.10 6 -2.10 35.00 441
49 | Alsawya-aleban-Nablus | 24 9.72 8 -1.72 21.50 2.96
50 | Alnasarya-Nablus 17 6.89 | 6.5 -0.39 5.92 0.15
51 | Qaryout-Jalod-Nablus 27 11094 | 9 -1.94 21.50 3.74
Average= | Sum =
15.77 % | 58.83
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For the previous tested routes for validation, the RMSE = 1.07 NIS, and the
total absolute percentage of error = 15.77%. The results show that the
previously mentioned Equation 6.3 is suitable for some routes which connect
the villages are relatively large with short route length with the cities like
(Silat al Harthyia, Asira ash Shamaliya, Huwwara, Al Yamun, Salim),
because a small difference is noticed between estimated and actual fares,
where the equation indicated that the average absolute difference for these
routes is less than 10%. However, the indicated equation is not suitable for
many routes and villages especially for those with long routes (more than 15
km) which connect the large and small villages with governorate centers
where the average absolute difference between the actual and estimated fare
reached 20% and the RMSE reached 1.36 NIS.

By referring to the Equation 6.3, the main factors affecting the fare
estimation are:

1. Fixed cost, which is approximately similar for most vehicles, but the
difference occurs when calculating the fixed cost per one kilometer
travel, because of dividing the total annual fixed cost on the total
annually distance travelled which are longer for far villages from the
governorate center.

2. Average fuel consumption rate, which is approximately equal for
different vehicles in different routes.

3. Average occupancy rate, which is different from one village to
another, because of differences in waiting time and demand.

4. Fuel price, which is equal for all routes.
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Therefore, other analysis procedures are followed to estimate shared taxi
fare, which depend on dividing the different routes into groups with similar
circumstances (route length and origin village population). To conduct this,
threshold values should be determined. The first which is related to route
length threshold, is determined by analyzing all routes in the study area
which connect the villages with the respective governorate center. The
longest distance is 30 km for Duma-Nablus route, therefore the threshold is
considered that all routes lengths which are less than 15 km are short routes,
and all routes length are equal or more than 15 km are long routes.

The second threshold is determined based on the population for origin
villages, which mainly depend on the classification of the PCBS for the
localities whose population is less than 4,000 persons or whose population
varies from 4,000 to 9,999 persons (but lacking four element of public
electricity network, public water network, post office, health center with a
full — time physician and a school offering a general secondary education
certificate). (PCBS, 2010). Therefore, localities in rural areas are classified
with reference to their population are divided into small villages, with less
than 4000 inhabitants, and large villages with more than 4000 inhabitants.
Based on the above, four groups of shard taxi routes are identified based on

the route length and on the village population as presented here after.

Group A: Large villages with short route length
This group includes eight routes, with data taken from 14 vehicles operators,
to represent these routes in different governorates. The average required

input data for fare estimation are presented in the Table 6.6.
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For this group, fare is estimated as in Equation 6.6.

Fare = (1.06 + (0.11%5.38)) * 1.2 % L/ 4.426 ... (6.6)

Fare = 0447 L ..ot (6.7)

Table 6.6: Average Values for Shared Taxi Fare Equation Variables,

(Group A)
Variable Value Unit

Fixed cost (FC) 1.06 NIS/km
Fuel Consumption Rate (FCR) 0.11 Liter/km
Fuel Price (FP) 5.38 NIS/km
Profit Margin (PM) 20 %
Occupancy Rate (OR) 4.64 Passengers/Trip
F 95.4 %

For testing and validation of the fare equation, it was applied on the same
routes it was used to validate the overall general equation (Equation 6.4)
which was mentioned in Table 6.3 after classifying them into four groups.
The previous fare formula was tested on 13 routes, which included in Table
6.7.

For the indicated tested routes, the total absolute percentage of error =

11.06% and the RMSE = 0.62 NIS, as was estimated using Equation 3.2.
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Table 6.7: Actual and Estimated Value for Shared Taxi Selected Routes

for group A
Z Py} O |l=m|X =g — —
5 S 25 |J2 |85  T= T2 T
- S =8| 3| 3|8¢8 R4 o
Bl 2| 2 N
el 3 @ S
-
QD
)

1 Silat al Harthyia
-Jenin

2 Zububa,
Rummana-Jenin
3 Asira ash
Shamaliya - 9 402 | 4 |-0.02 0.57 0.00
Nablus
4 Anabta-
Tulkarim
S | Huwwara- 9 |402| 4 |-002| 057 0.00
Nablus

6 Einabus-Nablus 11 492 4 |-0.92 22.93 0.84
TOAlLYamun-l g y0p | 4 |-002| 057 | 0.00
Jenin

8 |Kafrallabad-| 155 | 469| 5 | 031 | 613 | 009
Tulkarim

9 Salim -Nablus 9 402 4 |-0.02 0.57 0.00

95 425 4 |-0.25 6.16 0.06

125 [ 559 | 5 |-0.59 11.75 0.35

94 1420 | 45 | 030 6.63 0.09

10 | Burin-Nablus 9.2 |4.11 4 -0.11 2.81 0.01
11 | Madama- 12 |536| 45 | -086| 1920 | 0.75
Nablus

12 | Rujeib-Nablus 2.68 0.32 10.60 0.10
13 | Agqgaba-Tubas 3 134 | 3 1.66 55.30 2.75
Average=| Total
11.06% | =5.04

(o]
w

Group B: Large villages with long route length
This group includes eight routes, with data taken from 14 vehicles operators
represent these routes in different governorates. The average required input

data for fare estimation are presented in the Table 6.8.
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Table 6.8: Average Values for Shared Taxi Fare Equation Variables

(Group B)
Variable Value Unit

Fixed cost (FC) 0.71 NIS/km
Fuel Consumption Rate(FCR) 0.11 Liter/km
Fuel Price (FP) 5.38 NIS/km
Profit Margin (PM) 20 %
Occupancy Rate (OR) 5.09 Passengers/Trip
F 95.4 %

For this group, fare is estimated as in Equation 6.8.

Fare = (0.71+ (0.11%5.38)) * 1.2 x L/ 4.856 ............... (6.8)

Fare = 0319 L o ooeeeee e, (6.9)

The previous fare formula was tested on 13 routes which included in Table

6.9.
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Table 6.9: Actual and Estimated Value for Shared Taxi Selected Routes

for group B

) -

2 = O O >
z 2 = 52 1 P TF | 7T
O = P85 95| o | ©

2 3|2 B S,

3 510

N—r D N—r
1 | Beit Lid-Nablus 16 | 514 | 6 | 0.86 0.14 0.75
2 | Ya'bad-Jenin 175|562 | 6 | 0.38 0.06 0.15
3 | Ajja-Jenin 19.5] 6.26 | 6.5 | 0.24 0.04 0.06
4 | Ajja-Nablus 30 | 9.63 | 10 | 0.37 0.04 0.14
5 | Azzon-Nablus 23 | 738 | 7 |-0.38| 0.05 0.15
g |A LubbanAs| o, o201 g |030| 004 | 009

Sawiya-Nablus
7 | Jamma'in-Nablus 19 | 6.10 | 6.5 | 0.40 0.06 0.16
8 | Agraba-Nablus 23 | 738 | 7 |-0.38| 0.05 0.15
9 | Qabalan-Nablus 20 | 6.42 | 7 | 0.58 0.08 0.34
10 | Anabta-Nablus 18 | 578 | 6.5 | 0.72 0.11 0.52
11 |Asira al Qibliya- | 5| 400 | 55 069 | 012 | 047
Nablus
12 | Beita-Nablus 16 | 514 | 5 |-0.14 0.03 0.02
13 | Urif-Nablus 15 | 482 | 5 |0.19 0.04 0.03
Average | Sum
=6.71% | =3.01

For the indicated tested routes, the total absolute percentage of error =6.71%

and the RMSE = 0.48 NIS, as was estimated by using Equation 3.2.

Group C: Small villages with Short route length.

This group includes eight routes, with data taken from 12 vehicles operators,

to represent these routes in different governorates. The average required

input data for fare estimation are presented in the Table 6.10. For this group,

fare is estimated as in Equation 6.9.
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Fare = (1.07 + (.11%5.38)) * 1.2 x L/ 4.254 ... (6.9)

Fare =0468L ............ccevvveeeeeeeveeeeieeeennn. ... (6.10)
The previous fare formula was tested on 12 routes which included in Table
6.111. For the indicated tested routes, the total absolute percentage of error

= 8.82% and the RMSE = 0.46 NIS, as was estimated by using Equation 3.2

Table 6.10: Average Values for Shared Taxi Fare Equation Variables,

(Group C)
Variable Value Unit

Fixed cost (FC) 1.07 NIS/km
Fuel Consumption Rate(FCR) 0.11 Liter/km
Fuel Price (FP) 5.38 NIS/km
Profit Margin (PM) 20 %
Occupancy Rate (OR) 4.46 Passengers/Trip
F 95.4 %
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Table 6.11: Actual and Estimated Value for Shared Taxi Selected

Routes for Group C
= s A O mm il T > T
o m ﬂ 1 1 1
5 |2EBES| SleF 9% o
@ >S5 0N = o N
s Ma T < >
2 3| 8 S
o
p | Beit dba- oo a0l 35 | 045 | 1296 | 021
Nablus
p |Deir shartl g 0| 4 |.022| 546 | 005
Nablus
3 | Sarra-Nablus 11 |5.16| 4.5 | -0.66 14.57 0.43
4 |Ar8bUNE- 05 463 | 45 |-033| 7.28 | 0.1
Jenin
Deir
5 | Ghazala- 8 (375 4 | 025 | 626 | 006
Jenin
6 | Jit-Nablus 12 |562| 5 |-062]| 1249 | 0.39
Deir al
7 | Hatab- 7 1328 4 | 072 | 1798 | 052
Nablus
g |Kafr Sur-\ 0o 1a78] 55 | 072 | 1308 | 052
Tulkarim
g |Kafrdammal-1 150 1647) 6 |-047| 780 | 0.2
Tulkarim
10 | Kafr Zibad-| )0 len0l 6 | 0.00 | 001 | 0.00
Tulkarim
Kafr
11 |'Abbushbush- | 14.1 |6.61| 6.5 | -011| 167 | 0.01
Tulkarim
12 |AZMUt -1 e aasl 4 | 025 | 626 | 0.06
Nablus
Average | Sum
=882 | =257
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Group D: Small villages with Long route length
This group includes six routes, with data taken from 9 vehicles operators, to
represent these routes in different governorates. The average required input

data for fare estimation are presented in the table 6.12.

Table 6.12: Average Values for Shared Taxi Fare Equation Variables,

(Group D)
Variable Value Unit

Fixed cost (FC) 0.62 NIS/KM
Fuel Consumption Rate(FCR) 0.11 Liter/KM
Fuel Price (FP) 5.38 NIS/KM
Profit Margin (PM) 20 %
Occupancy Rate (OR) 4.33 Passengers/Trip
F 95.4 %

For this group, fare is estimated as in Equation 6.11.
Fare = (0.62+ (0.11%5.38)) * 1.2 %L/ 4.161 ...... (6.11)
Fare = 0352 L ..o, (6.12)
The previous fare formula was tested on 13 routes in, which included in Table
6.13. For the indicated tested routes, the total absolute percentage of error =
7.27% and the RMSE = 0.54 NIS, as was estimated by using Equation 6.3.
For the previous 4 groups, it is noticed that the absolute percentage of
difference and the RMSE are approximately equal, except that values for the
Group A which is relatively high. By analyzing the results for that group, it
is found that the high values of validation parameters refer to the high
difference for Aggaba—Tubas route between the estimated and the actual
fare; the reason refers to the route length which is relatively very small (3

km) which mean small value for the annual travelled distance for the vehicles
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in that route, and consequently the fixed cost per one kilometer of travel will

be greater than that for longer routes.

Table 6.13: Actual and Estimated Value for Shared Taxi Selected

Routes for Group D

=z Py, O | mm ) o > )
O 9 = 0218 3| 3% <
& 5173 4| < < -
2| 2|7 3| Se 2
Tl 28] 8| 8BS 8
Q
a2 Q
1 | Yatma - Nablus 19| 6.69 | 6.5]-0.19| 2.89 0.04
o | Talluza-Albathan- 15 1 5 »g 072 | 1200 | 052
Nablus
3 | Beit Imrin-Nablus 17 | 598 | 6 | 0.02 0.27 0.00
4 | An Naqura-Nablus 13| 458 |55]092 | 16.80 0.85
5 | Sabatyia-ljnisiniya- |\ 499 | 5 | 007 | 144 | 001
Nablus
6 | Yasid-Nablus 19 669 | 7 | 031 | 4.46 0.10
7 (Al CAdrabanyia-al\ o |5 og 55| .048| 880 | 023
Far'a-Nablus
8 | Osarin-Nablus 19| 6.69 [6.5]-0.19| 2.89 0.04
9 | Beit Dajan-Nablus 13| 458 | 5 | 042 8.48 0.18
10 | Burga-Nablus 20| 7.04 | 6 |-1.04| 17.33 | 1.08
1 | Alsawya-aleban- | 54 | g 45 | g | .045| 560 | 0.20
Nablus
12 | Alnasarya-Nablus 17 | 598 |6.5| 0.52 7.94 0.27
13 | Qaryout-Jalod- 27| 950 | 9 |-050| 560 | 0.25
Nablus
Average | Sum =
=727 | 376

The previous result led to construct a new formula for the routes which
length is less than 5 km by changing the average fixed cost variable in fare

estimation equation.
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As mentioned in Chapter Five, three questionnaires were collected from
Habla, Ras at Tira, Ras 'Atiya, Ad Dab'a—Qalgiliya Route and from 'Aggaba
—Tubas Route which was not used in previous fare equations formulation to
keep them for validation stage because of limited number of routes in those
two governorates.
By analyzing the collected data from that two mentioned routes it is found
that the average fixed cost = 2.17 NIS / km and the average occupancy rate
=4.71 Passenger/Trip which is approximately equal to the average value for
occupancy rate for Group A. Therefore, the modified fare formula for the
routes which length is less than 5 km is then as presented in Equation 6.13.
Fare = (2.17+(0.11*5.38)) *1.2%L/ 4.426 ......ovveeeeeeeeeeeen (6.13)
Fare = 0. 75 L oo, (6.14)
The previous fare formula was tested on 3 routes, which are included in

Table 6.14.

Table 6.14: Actual and Estimated Value for Shared Taxi Selected

Routes for Routs length less than 5 km.

< Y AO0FHM 21710 T > T
°l & 2E[ 5903 93 o
2 B F 3 ST
fla_l- 3 = S
213
D
1 | Birgin -Jenin 4. 1352 3 | -0.52 17.33 0.27
2 | Kafa-Tulkarm 3.7 | 277 |25 | -0.27 10.80 0.072
3 | Tayasir -Tubas 3 1225| 3 |-0.75 0.25 0.562
Average | Sum=
=17.71 % 0.9
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For the indicated tested routes, the total absolute percentage of error =

17.71% and the RMSE = 0.54 NIS.

6.3.4. Conclusion

For the previous 4 groups fare estimation equations the absolute percentage
of difference between the actual and estimated fare ranges from 6.71% to
11.06%, and the overall average for all routes in the groups = 8.46%, while
the RMSE ranges from 0.46 to 0.62 NIS and the overall average RMSE =
0.53 NIS. These values are judged to be acceptable due to their relatively
small values. It is noticed that groups classification method has reduced the

absolute percentage of difference and the RMSE by approximately 50%.

6.3.5. Mini Buses Fare Estimation Equation

Randomly 28 questionnaires were distributed on the public transportation
operators which represent 28 routes in the study area as mentioned in Chapter
Five. All data related to the fare equation key variables were entered in the
Excel template to conduct the required analysis as in the procedure followed
in the shared taxi fare estimation analysis, but the difference between the two
mentioned modes is the allowed vehicle service life which is 20 years for
mini buses compared with 18 years for shared taxis. In addition, there is
another additional fixed cost for mini buses that can be identified as
"companies' operation and management cost”.

The average values for all collected data about buses and routes were

determined, the results are illustrated in Tables 6.15 and 6.16.
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Table 6.15: Average Annual Values for Minibuses Fixed Cost variables

Fixed  cost | Average ( Min - Max) Standard | % of total
variable annual cost deviation | fixed cost
Driver wages | 30,666 NIS | (24,000-36000) | 279.82 45.11
Maintenance

and repairing 16,962 NIS | (10,270-24,970) | 4,039.57 24.95
Insurance 4.464 NIS | (3,000-6,000) 833.31 6.57
license 800 NIS (711-850) 51.51 1.18
Taxes and

Registration 3,006 NIS | (1,320-6,500) 968 4.42
Washing and

cleaning 1,154 NIS (500-2400) 475.24 1.70
Parking fees 1,908 NIS (1,200-3240) 775.62 2.81
Management

and services 2,572 NIS (670-6,420) 1,759 3.78
Depreciation | 6,454 NIS | (2,666-11,000) 2,007 9.49
Total 67,986 NIS 100%

There is an allowance for mini buses to change their routes and transfer
passengers for special event like schools Trips, wedding parties...etc., so
there is another income resource for the operators which is estimated to be
7,777 NIS per year, and this amount was deducted from the annual fixed

cost.

Table 6.16: Average values for Mini Buses Fare Equation Variables

Variable Value unit
Fixed cost (FC) 1.43 NIS/km
Fuel Consumption Rate(FCR) 0.17 Liter/km
Fuel Price (FP) 5.38* NIS/km
Profit Margin (PM) 20** %
Occupancy Rate (OR) 10.95*** Passengers/Trip
Fluctuation in demand factor (F) 95.4 %

*: The fuel price was determined as the average value for 2017.
**: The profit margin was determined by the MOT.

**%. The total number of bus’s seats = 19.
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Based on the indicated data, the fare equation becomes as presented in
Equation 6.3 and 6.4.
Fare = (144 + (.17 %5.38)) * 1.2 x L/ 10.446 ...... (6.15)
Fare = 0270 L ... (6.16)
The previous formula was tested on randomly selected 33 routes were not
included in the study, which represent about 36.6 % of total routes, which

have mini bus mode in the study area, as illustrated in Table 6.17.

Table 6.17: Actual and Estimated Fare Values for Mini Buses Routes

(Overall Average Equation)

prd py M
O 2 2.
=1 3
® = < O >
o 8 O = o
> 4| .3 @ —
28| _D| 7 /TS| Tl &
33 T3 /05|03 oo £
Al Yamun-
1 Jenin 8.8 2.38 3 0.62 20.80 0.39
Anabta-
2 Tulkarim 9.4 254 | 3.5 | 0.96 27.49 0.93
Deir Abu
3 Da'if-Jenin 7 1.89 | 2.5 | 0.61 24.40 0.37
Asira ash
4 | Shamaliya - 9 2.43 3 0.57 | 19.00 0.32
Nablus
Beit Furik-
5 Nablus 9 2.43 3 0.57 19.00 0.32
Deir al Hatab-
6 Nablus 7 1.89 3 1.11 37.00 1.23
7 | Salim -Nablus 9 2.43 3 0.57 19.00 0.32
8 | Rujeib-Nablus 6 1.62 2 0.38 | 19.00 0.14
Far'un -
9 Tulkarm 6.5 1.76 | 2.5 | 0.75 29.80 0.56
10 | Anin-Jenin 15 4.05 4 -0.05 1.25 0.00
11 | Ti'innik Jenin 17 459 5 0.41 8.20 0.17
12 | Ya'bad-Jenin 175 | 4.73 5 0.27 5.50 0.08
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13 | Kufeirit-Jeinin | 13.1 | 3.54 3.5 | -0.04 1.06 0.00
14 | Arraba-Jenin 12.7 | 3.43 3.5 | 0.07 2.03 0.01
Baga as
Shargiya,
15 Nazlgty lisa. | 175 | 473 | 5 | 027 | 550 | 0.08
Tulkarim
An  Nazlaat-
Tulkarim
17 Kafr aI_ Labad-
Tulkarim
Ramin-
18 Tulkarm
Beit lid,
19 | Safarin -1 17.5 | 4.73 5 0.27 5.50 0.08
Tulkarim
20 Azzun-

Qalqiliya

Jamma'in-
21 Nablus 19 5.13 5 -0.13 2.60 0.02

22 | Yasid-Nablus 18 4.86 5 0.14 2.80 0.02
Al
23 | 'Agrabanyia-al 17 459 | 45 |-0.09| 200 0.01
Far'a-Nablus
24 | Osarin-Nablus 19 5.13 5 -0.13 2.60 0.02

Beit  Dajan-
25 Nablus 13 351 | 35 [-0.01| 0.29 0.00

16 18.6 | 5.02 5 |-002| 0.44 0.00

105 | 284 | 35 | 0.67 | 19.00 0.44

17 4.59 4 |-059| 14.75 0.35

12 3.24 3 -0.24 | 8.00 0.06

26 | Beita-Nablus 16 | 4.32 4 1-032| 8.00 0.10

27 | Qusin-Nablus 11 2.97 3 0.03 1.00 0.00

28 | Alaguar-Tubas | 25 6.75 6 |-0.75| 1250 0.56

29 | Jaba'-Jenin 213 | 5.75 5 -0.75 | 15.02 0.56
Silat adh

30 | Dhaher, 25 6.75 6 |-0.75| 1250 0.56

alatara, Jeinin

31 | Yabad-Nablus | 43 |1161| 10 |-1.61| 16.10 2.59
Qaryout-Jalod- i

32 Nablus 27 7.29 6 1.29 | 21.50 1.66

Qabalan-

Nablus

33 20 5.40 5 |-040 | 8.00 0.16

Average | Sum
=12.15 | =12.12

For the indicated tested routes, it is found that the total absolute average for

all tested routes is 12.15 % and the RMSE is 0.6 1NIS, this formula is suitable
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for some routes with route length more than 10 km and less than 20 km with
a 5.03 % average absolute difference between the actual and estimated fare,
and the RMSE = 0.28.NIS. However, this formula was not suitable for those
routes which their lengths are less than or equal 10 km or more than 20 km,
because of the average absolute percentage of difference between the actual
and estimated fare is 23.94 % and 14.34 %, and the RMSE for that routes is
0.71 and 0.96 NIS respectively.

Therefore, another procedure for analysis was followed, which depends on
dividing the collected data into groups, in the similar way that followed to
estimate shared taxies fare estimation, but the population of the origin was
excluded because of most of small villages are shared in the same bus’s route
which is considered as one large village. This is in addition to the none
existence of buses mode for many small villages in the study area, so the
groups formulation was only dependent on the route length.

The collected data about mini buses were classified into three groups as

presented below.

Group A: Routes length less than 10 KM
This group includes seven routes, with data taken from seven vehicles
operators represent these routes in different governorates. The average

required input data for fare estimation are presented in the Table 6.18.



91

Table 6.18: Average Values for Mini Buses Fare Equation Variables

(Group A)
Variable Value Unit
Fixed cost (FC) 1.79 NIS/km
Fuel Consumption Rate(FCR) 0.17 Liter/km
Fuel Price (FP) 5.38 NIS/km
Profit Margin (PM) 20 %
Occupancy Rate (OR) 9.97 Passengers/Trip
F 95.4 %

For this group, fare is estimated as in Equation 6.17.
Fare = (1.76 + (0.17 % 5.38)) * 1.2 x L/ 9.58 ............... (6.17)
Fare = 0.353 L ooeeeeeee e (6.18)
For testing and validation of the fare equations it was applied on the same
routes previously selected to test the overall average fare estimation equation
after classifying them into three groups.
The previous fare formula was tested on nine routes from different

Governorates in the study area which included in Table 6.19.



92

Table 6.19: Actual and Estimated Fare Values for Mini Buses Routes

(Group A)
5| 2 |zgbglez[zg] 72| =
o 2 T @ N s
® @ ) a o
o 3 D =
T
QD
@

1 |Al Yamun- 0.01 | 027 | 0.00

00
o0
N
©
©
w

Jenin

2 | Anabta- 04 [317| 35 | 033 | 949 | 011
Tulkarim

3 |DeirAbubait-| o970 55 | 013 | 536 | 0.02
Jenin

4 Asira ash
Shamaliya -| 9 [3.04| 3 |-004| 140 | 0.00
Nablus

5 |Beit Furik-| o laoal 3 | 004| 140 | 000
Nablus

6 |Deir al Hatab-| 54,1 3 | 063 | 2113 | 040
Nablus

7 | Salim -Nablus 9 [304] 3 |-004]| 140 | 0.00

8 | Rujeib-Nablus 6 |203| 2 |-003| 140 | 0.00

9 Far'un -

6.5 [220| 25 0.30 12.12 0.09

Average | Sum
=520 | =0.63

Tulkarm

For the indicated tested routes, the total absolute percentage of error =5.20

% and the RMSE = 0.26 NIS, as was estimated by using Equation 2.3.

Group B: Routes length equal or more than 10 km and less than 20 km
This group includes eight routes, with data taken from eight busses operators
represent these routes in different governorates. The average required input

data for fare estimation are presented in the Table 6.20.
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Table 6.20: Average Values for Mini Buses Fare Equation Variables

(Group B)
Variable Value Unit

Fixed cost (FC) 1.58 NIS/km
Fuel Consumption Rate(FCR) 0.17 Liter/km
Fuel Price (FP) 5.38 NIS/km
Profit Margin (PM) 20 %
Occupancy Rate (OR) 11.69 Passengers/Trip
F 95.4 %

For this group, fare is estimated as in Equation 6.19.
Fare = (1.58 4+ (0.17%5.38)) * 1.2+ L/ 11.15 ......... (6.19)
Fare = 0.268 L oooouoeeee e (6.20)
The previous fare formula was tested on 18 Villages from different
Governorates in the study area which included in Table 6.21.
For the indicated tested routes, the total absolute percentage of error =4.99

% and the RMSE = 0.28 NIS.
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Table 6.21: Actual and Estimated Fare Values for Mini Buses routes

(group B)
< 5 A9 7| o 1Y T > T
? = 2817578 07| oF| &
3 1 T @ 2N o
® 3 = 8 =)
2
1 Anin-Jenin 15 | 4.02 4 -0.02 0.50 0.00
2 Ti'innik Jenin 17 | 4.56 5 0.44 8.88 0.20
3 Ya'bad-Jenin 17.5 | 4.69 5 0.31 6.20 0.10
4 Kufeirit-Jeinin 13.1 | 351 | 3.5 | -0.01 0.31 0.00
5 Arraba-Jenin 12.7 | 340 | 3.5 | 0.10 2.75 0.01
6 Baga as Sharqiya,
Nazlat lisa- | 17.5 | 4.69 5 0.31 6.20 0.10
Tulkarim
7 |An Nazlaat-| ¢ ol 408 | 5 | 002 | 030 | 0.00
Tulkarim
8 |Kafr al Labad-| 5| 581 | 35 | 069 | 1060 | 0.47
Tulkarim

9 Ramin-Tulkarm 17 | 4.56 4 -0.56 13.90 0.31
10 | Beit lid, Safarin - |\, 5| 469 | 5 | 031 | 620 | 0.0
Tulkarim
11 | Azzun-Qalqiliya 12 1322 | 3 -0.22 7.20 0.05
12 | Jamma'in-Nablus 19 | 5.09 5 -0.09 1.84 0.01
13 | Yasid-Nablus 18 | 4.82 5 0.18 3.52 0.03
14 1Al ‘Aqrabanyia-al | ;| 456 | 45 | 006 | 124 | 0.00
Far'a-Nablus
15 | Osarin-Nablus 19 | 5.09 5 -0.09 1.84 0.01
16 Beit Dajan-1 13 | 348 | 35 | 002 | 046 | 0.00
Nablus
17 | Beita-Nablus 16 | 4.29 4 -0.29 7.20 0.08
18 | Qusin-Nablus 11 295 | 3 0.05 1.73 0.00
Sum
Average | ~_
=499

1.46
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Group C: Routes length equal or more than 20 KM.
This group includes 12 routes, with data taken from 12 busses operators
represent these routes in different Governorates. The average required input

data for fare estimation are presented in the Table 6.22.

Table 6.22: Average Values for Mini Buses Fare Equation Variables

(Group C)
Variable Value Unit
Fixed cost (FC) 1.14 NIS/km
Fuel Consumption Rate(FCR) 0.17 Liter/km
Fuel Price (FP) 5.38 NIS/km
Profit Margin (PM) 20 %
Occupancy Rate (OR) 11.04 Passengers/Trip
F 95.4 %

For this group, fare is estimated as in equation 6.19.
Fare = (1.14 4+ (\17%5.38)) x 1.2 %D/ 10.53 ............... (6.19)
Fare = 0.234D ... (6.20)
The previous fare formula was tested on 6 Villages from different
Governorates in the study area which are the total number of villages
included in this group were not included in the study, which presented in
Table 6.23.
For the indicated tested routes, the total absolute percentage of error =2.94%

and the RMSE = 0.21NIS.
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Table 6.23: Actual and Estimated Fare Values for Mini Buses routes

(Group C)
5 g 57 2 85 23 IE 2
o 2 T o N "
@ D &b o o
o ('-I; D =
&
@
1 | Alaguar-Tubas| 25 5.85 6 0.15 2.50 0.02
2 | Jaba'-Jenin 213 | 498 5 0.02 0.32 0.00
3 | Silat adh
Dhabher, 25 5.85 6 0.15 2.50 0.02

alatara, Jeinin
4 | Ya'bad-Nablus 43 10.06| 10 | -0.06 0.62 0.00
5 |Qaryoutdalod- | o e | ¢ | 032| 530 | 010
Nablus
6 | Qabalan-
Nablus

20 4.68 5 0.32 6.40 0.10

Average | Sum
=294 | =.24

6.3.6. Conclusion

For the previous 3 mini buses groups Equations the absolute percentage of
difference between the actual and estimated fare ranges from 2.94% to 5.2%,
and the overall average for all routes in the groups = 4.89%, and the RMSE
is ranged from 0.21 to 0.34 NIS and the overall average RMSE = 0.26 NIS.
These values are judged to be acceptable due to their relatively small values.
It is noticed that groups classification method is reduced the absolute

percentage of difference and the RMSE by approximately 57%.
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6.4. Common Results: (Analysis of Collected Data)

6.4.1. Percentage of Public Transport Users

By comparing the total number of passengers who travelled by shared taxis
and the total number of passengers who travelled by buses for the same
routes, it is found that 74% of passengers were using the shared taxi mode
and 26% of passengers were using the bus mode. This result was formed
based on the data collected from 13 routes distributed in different
governorate, which are the average actual collected number of daily
passengers per one vehicle multiplied by the total number of the shared taxies

or buses on that route, which are presented in the Table 6.24
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Table 6.24: Percentage of Public Transport Users

25432 32| ss(zs
c A= 7 92 e = a
= o = ® o @ @
S > S a > US| 3o
zZ (@) «Q (@) b Q —h
) D C D (¢} % @D
D O S5 = o
< — T2 c
QD - ('-I; [%2]
S, X, ZiNeY 3
'Awarta-Udala-Nablus 1209 | 1455 246 83 17
Deir Abu Da'if-Jenin 70 846.5 140 83 17
Bal'a-Tulkarim 1040 | 1340 300 78 22
Tammun-Tubas 952 1352 400 70 30
Qusra-Jurish-Nablus 440 556 116 79 21
Tammun-Nablus 405 675 270 60 40
Jaba'-Nablus 245 351 106 70 30
Kafr Rai'-Jenin 960 1288 328 75 25
Qaffin-Tulkarm 1098 | 1268 170 87 13
Al Jalama, "Arrana-
Jenin 1008 | 2138 1130 47 53
Zeita-Tulkarim 581 791 210 73 27
Majdal Bani Fadel-
Nablus 196 254 58 77 23
Talfit -Nablus 295 384 89 77 23
Average 74% | 26%

6.4.2. Analysis of Average Monthly Income

After calculating all the cost variables for all shared taxis and buses that were
included in the selected samples and by using the same Excel template was

used to estimate fare equation, the total cost per one kilometer of travel for
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each route was calculated and divided on the actual occupancy rate,

considering the following equations:

Cost of 1km travell = L (6.21)

where:

TC = Total cost

AD = Annual Distance (actual working days x Daily distance of travel)
The actual one way cost of travel per passenger was calculated by using

Equation 6.22.

costper 1 km)
OR

cost per passenger = L (
where:
L = One-way trip distance (Route length)
OR = Occupancy rate.
The actual monthly profit for each vehicle was calculated by using Equation
6.23.

MP=(AF —CP) X P X WD...........cccvv... (6.23)

Where:
MP = Monthly Profit
AF = Actual Fare
CP = Cost per passenger per one-way trip
P =total number of passengers per day
WD = Average monthly working days

The average monthly profit (income) for shared taxi and Mini Bus operators

are presented in Table 6.25.
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Table 6.25: Average Monthly Profit for shard Taxi and Bus Operators

Public Average :
: Range (Min- Standard
Transport monthly profit ( Ma?x) (NIS deviation
Mode NIS)
Shared Taxi 2,219 (208.55-4,649) 843
Mini Bus 2,554 (670-6,420) 1,759

These estimated monthly income as presented in Table 6.25 is consistence
with the roughly average estimated income calculated by most public
transportation operators. They divide the total daily or monthly vehicle
revenue, after deducting fuel cost, into 3 approximately equal shares; one
third for the driver's wage, another third for travel fixed cost (not including
the drivers' wage), and the remaining third for the operator as a profit. Based
on the collected data, the calculated average monthly shared taxi driver wage
is about 2,000 NIS, and the mini bus driver wage is about 2,555 NIS. The
average monthly profit for public transportation operator will be as a
reference for estimating the number of shred taxis and buses required for any
route, and this will be discussed and analyzed in the public transportation
demand section.

By referring to the actual calculated monthly income for some routes, where
the related income is less than the average, and by applying the previously
mentioned fare estimation equation it is found that most of the routes fare

should be raised as presented in the Table 6.26.
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Table 6.26: Actual and Estimated Monthly Income for Shared Taxis

>| 5 Z W
gy ~9|.28| 8§ | =5 |~53§
s 2% |25 | 35 | 22 |z8S5
= <3S |25 =38 |23 o358
® T8 |TE| 23 |4 el
° | 23 2 =
< (9]
Jalbon-Jeinin 12.5 5 1596 5 9379
Ramin-Tulkarim 17 6 1246 6 1246
'‘Azzun -Qalqiliya 5.38
12 5 1682 (5.5)% 2379
Alfandaqumiya- 25 | 7 | 1682 | 75 2457
Jenin
Duma-Nablus 30 8.5 1062 10.5 3683
Majdal Bani Fadel - o5 5 8 758 9 9987
Nablus
Tammun- Nablus 23 7.5 758 8 1337

* Rounded Fare to nearest 0.5 NIS

6.4.3. Revenue-Cost Ratio

The revenue-cost ratio (RC) is an economical measure that describes the
economic efficiency for a given system (Alhasan, 2017). This ratio is used
to measure the economic efficiency of public transport system in the study
area.
Firstly, results from the previous sections include the total annual costs paid
by the operator. On the other hand, Equations 6.24 described the calculation
procedures to estimate the annual revenue for each selected routes
separately.

R=NPXFL........coooviiiiiiiiiiien, (6.24)

where:
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R = Annual revenue (NIS/yr)
NP = Annual number of passengers
FL = Fare level (NIS/Passenger)

NP=WD XFrxNSXxORXF................ (6.25)
where:
WD = Average annual working days
Fr = Average route daily one-way trips (trip/day)
NS = Number of seat (seat/bus)
OR = vehicle occupancy rate
F = Fluctuation in demand factor
Finally, the RC will be simply determined using Equation 6.26. If the ratio
is more than one then the system is economically efficient otherwise it is not
efficient, (Alhasan,2017).

RC.=R/TC .o, (6.26)

Where:
R = Annual revenue (NIS/yr)
TC = Total operating cost
For the studied shared taxis and mini buses routes the RC was calculated as
in the procedure mentioned above and the results are illustrated in Table
6.27.
In general, the results illustrate that the public transport system in the study

area is economically efficient with 20% profit margin.
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Table:6.27: Average Values for Revenue Cost Ratio

Mode Number of(Number of|/Average |St. |Rang |Number of
studied studied R.C Dev.|(Min |vehicle with
routes Vehicles ,Max) |RC<1

Shared taxi (0.83-

29 48 1.2 1(0.14 1.74) 5

Mini bus (0.83-

27 27 1.17 |0.22 1.85) 4

6.4.4. Fixed Cost and Annual Distance Relationship

The relationship between the one kilometer fixed cost and the annual
travelled distance is studied for all available data in the study. This reveals
that the fixed cost depends on average annual traveled distance of shared
taxies and mini buses. Figure 6.5 and 6.6 indicates that the fixed costs per
kilometer decline with the increase in the average annual traveled distance.
This result is consistent with California Air Resources Board (2016), where
they found a strong correlation between brake repair costs (part of total
maintenance costs) and average miles traveled per month for conventional
buses and confirmed that brake costs per mile decline for duty cycles that

have higher average monthly mileage



Fixed cost (NIS/km)

Fixed cost(NIS/km)

1.80
1.60
1.40
1.20
1.00
0.80
0.60
0.40
0.20
0.00

104

Fixed Cost Vs Annual Distance for shared Taxis
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Figure 6.5: Fixed Coast and Annual Distance Relationship for Shared Taxis
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Figure 6.6: Fixed Coast and Annual Distance Relationship for Mini Buses
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6.4.5. Fare Sensitivity for Fuel Price Change

The fuel price and the consumption rate are two of major components which
affect the estimated fare as presented previously in fare estimation equations.
To estimate the sensitivity of fare to changes in the fuel price, the change in
fare is calculated based in Equation 6.6, which is formulated for shared taxi
(Group A) as an example. For a 10 km route length, the estimated fare is 4.5
NIS. Table 6.28 presents the estimated changes in fuel price, which

corresponds with the increase or decrease in fuel price by 0.5 NIS increment.

Table 6.28: Fare Sensitivity for Changes in Fuel Price for Shared Taxi

Route Classification | Changes in Fuel | Changes in Fare
Price (NIS) (NIS)
Group A +1.74 +0.5
(Route Length 10 km) +3.42 +1.0
+5.10 +1.5
+6.77 +2.0

As presented in Table 6.28, for £1.74 NIS in fuel price, the result will be
0.5 NIS change in fare, which is the minimum amount of increment that
could be applied on the fare, with the absence of use of any currency smaller
than half shekel (0.5 NIS) in Palestine despite the use of such fraction of
currency in "lIsrael". For any other route length, the same procedure could be
done to estimate the required change in the fuel price to get 0.5 NIS in fare.
This can also be applied for mini buss groups.

Table 6.29 summaries the changes in fuel price which met with 0.5 NIS
changes in Fare for the other shared taxis and mini buses routes which

located with 10 km route length groups.
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Table 6.29: Fare Sensitivity to Fuel Price Change for 10 km Routes

Length
Group Changes in Fuel Price | Changes in Fare

(NIS) (NIS)

Shared Taxi Mode

A +1.74 +0.5

C +1.61 +0.5

Mini Bus Mode

B | +2.72 | +0.5 |

6.5. Public Transportation Ridership Demand

It is very important to forecast the ridership for public transportation modes
for any route in order to forecast the daily or monthly profit or income for
the operators, and to make a balance between the estimated fare and the total
monthly profit. This is mainly affected by the daily public transportation
demand (number of passengers per day), and the percentage of the total
passengers for each public transport mode operating on the route.

In this study, as mentioned in Chapter Five, the data collected from 143
sample which represent 143 households from different villages size and
location with respect to the governorate center, the demand model equations

were produced by using multiple regression analysis.

6.5.1. Dependent and Independent Variables

The first step in developing the mathematical relationship was the
establishment of a statistical matrix among the different variables included
in the study. The next step of regression modeling was to find the type of

function between the dependent and independent variables such as a linear
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or log linear functions. Depending on the previous studies implemented to
model ridership demand in Palestine and through different trials and tests,
the type of function in this study showed that the best relation between the
dependent and the independent variables for the collected data is the linear
format.
As previously mentioned in Chapter three, the dependent variable is the
Number of trips produced per one household per one week, and the probably
independent variables are selected to be studied which may affect the
independent variables are:

e Origin village populations.

e Destination city (governorate center) population.

e The number of employee and university students in origin villages

household.

¢ Village household income and expense.

e Distance between origin and destination.

e Shared taxi fare.

e Auvailability of private car for the household.

e Number of household members.

6.5.2. Development of Demand Model

By using the SPSS software with 95% confidence level, the correlation
matrix was determined, Table 6.30 present the correlation between the
independent and dependent variables and also the correlation between the

independent variables themselves. As mentioned in the literature, the
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selected independent variables were chosen according to the following
criteria:

e Have strong correlation coefficient with dependent variable.

e Independent variables with high correlation between themselves were
either joined as one variable such that the chosen variable has a
stronger coefficient with the dependent variable, or eliminated.

Based on these two criteria the ten variables were reduced into four variables
as follow:

e The first variable was the shared taxi fare in (NIS).

e The second variable is the percent of employees per household.

e The third variable is the percent of university students per household
who are attending universities or Colleges.

e The fourth variable is the average number of private cars per
household.

The correlation matrix of these new variables is shown in Table 6.31
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Table 6.30: Correlations Coefficients for 10 Variables

— mw ® =z 0w C U UT O 1Y) S m
%% 22 |2E £3Z |85 |§S | % £3 |52 |3% %%
=8 |°2 |52 g5s3 |2 25 |8 =28 |223(35% |25
o é’ g S =0 S5 o S o =) = T oo @ o @
@ = oL@ = = 8 <2 32| Pz | 8=
3 e S S o =. w =" S | v 2
4 @ < = S5 S S o o o
LY Q Q
S X, =3 =3 =3 < S =
Y X1 X2 X3 X4 X5 X6 X7 X8 X9 X10
Y 1
X1 270 1
X2 .345 0.059 1
X3 530 0.076 0.130 1
X4 0.065 470 0.101 0.013 1
X5 0.061 548 0.008 0.070 589 1
X6 0.272 941 0.074 0.086 282 541 1
X7 351 0.085 0.074 0.041 0.006 | 0.077 | 0.076 1
X8 189 0.041 232 311 0.043 | 0.103 | 0.060 0.039 1
X9 0.106 | 0.139 418 0.119 0.077 | 0.033 | 0.089 284 259 1
X10 221 224 .384 275 0.061 | 0.084 217 0.148 325 .698 1
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Table 6.31: Correlation Matrix for the Four Model Variables

Number
of Private
Trips Per | Shared Number  of | University | Car Owner
Week Taxi Fare | employee Students Ship
Y D1=(X1)| D2=(X2) D3 =(x3) | D4=(X7)
Y 1
X1 0.270 1
X2 0.345 0.059 1
X3 0.530 0.076 0.130 1
X4 0.351 0.085 0.074 0.041 1

Using multiple linear regression analysis, final estimated ridership demand

model is:

Y =3.446 - .46 D1 + 1.174 D, + 2.317 D3 -2.336 D4

Where:

Y = Number of one way produced trips per household

D, = Shared taxi fare in (NIS) for any external route.

D, = Percent of employs per household.

Ds; = Percent of enrolled university students per household

D, = average number of private cars per household.

......

The correlation coefficient (Adjusted R?) for the above equation is 0.53. The
analysis of t-test and significance level indicated that all variables had a good
significance with t-statistics of -4.118, 5.398, 7.607 and -6.276 respectively

as presented in Table 6.32.



111
Table 6.32: Regression Results for Public Transportation Ridership
Demand Model

Intercept and | Coefficients | Standard | t- Significance
Variables Error Value

Intercept 3.446 0.741 | 4.651 0.000
D -0.460 0.107 | -4.305 0.000
D> 1.174 0.229 | 5.125 0.000
D3 2.317 0.295 | 7.849 0.000
D, -2.336 0.360 |-6.485 0.000
Adjusted R? 0.53
F-Value 41.17
Sample Size 143

The signs of the independent variables are logical, indicate that when D;
(shared taxi fare) and D4 (number of private car per household) increase, the
expected number of trips will be decreased and when D, and D3 (percent of
employees and university students, respectively) increase, the expected

number of produced trips per household will be increased.

6.5.3. Demand Model Validation

The previous ridership demand model was tested on 15 routes from different
governorates which represent about 12% of the total routes in the study area
and about 50% from the studied shared taxi routes. Eight of these routes have

bus mode which represent about 29% of the studied routes. Table 6.33
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Table 6.33: Observed and Estimated Daily Number of Passengers Per

Vehicle
Shared Taxis Mini Buses
D M OOl x| M O]9 OX
e = | Z | =3 = ° = g = = °
S| 3| | & 1 3 L <
= Bl 3|3 3 2 22| g
2 S| 28| 8 3| 23 =
Bal'a-Tulkarm 96 | 80 | 16 | 20.23 | 176 | 150 | 26 | 17.56

Far'un-Tulkarm | 123 | 99 | 24 | 24.34
Duma-Nablus 43 | 48 | -5 | -9.86
Talfit-Nablus 62 | 59 | 3 4.55 92 | 89 | 3 3.51
Faqu'a-Jenin 83|76 | 7 | 9.01
Jalbun-Jenin 79 | 71 | 8 | 10.63

QusraJurish- | yo | g5 | 7| 1320 | 51 | 58 | -7 | -12.48

Nablus
Qaffiin- 68 |61 | 7 | 1153 | 91 | 85 | 6 | 7.63
Tulkarm
Beit Fourtk-| 1931 99 | 24 | 2420 | 96 | 120 | -24 | -2030
Nablus

Ramin-Tulkarm | 62 | 57 | 5 8.39
Saida-Tulkarm 65 | 65 | 0 | -0.56 57 50 7 13.55

Awarta,Udal- | 1631 g3 | 10| 1077 | 137 | 123 | 14 | 11.50
Nablus

Majdal Bani

Fadil-Nablus 56 | 49 | 7 | 1460 | 67 | 58 | 9 15.68
Beit Qad-Jenin | 117 | 91 | 26 | 28.21

'‘Asira ash

Shamaliya - 116|120 | -4 | -2.93

Nablus

Average Absolute Percent of 12.87 10.22
Difference % %

presents a comparison between the observed number of passengers which
was collected directly from the public transportation operators, and the

estimated number of passengers using ridership demand model for almost
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the same routes were studied for fare estimation equations. The needed input

data for the validation process to determine the daily number of passenger

per one public transportation vehicle are:

The total number of village households which equal to the total
population divided by the average number of household members,
which equal 4.8 for the West Bank (PCBS,2016).

The total number of shared taxis vehicles and buses on the route.

The shared taxi fare.

The percent of enrolled university students per household which equal
0.235 for West Bank for 2016/2017, (MOHE,2017).

The percent of employees per household which equal 1.6 from
(PCBS,2016), as mentioned in Chapter Five.

The number of private car per household which was taken from the
MOT, which differ from one governorate to other, which equal to the
total number of private vehicles divide on the total number of
households for each governorate.

The percent of passenger for each mode (shared taxi or bus) which

was determined from the field survey data for the studied routes.

To determine the total daily ridership demand (passengers in both directions)

for any vehicle, the following procedure should be followed:

Estimate the total number of two way trip per household per week by
multiply the result of Equation 6.27 by 2.
Determine the total number of passengers per day by dividing the

previous result on 6 (working days per week).
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e Determine the total number of passenger per village by multiplying
the previous result by the total number of village households.
e The total number of passenger estimated for each routes is divided
between public transportation modes according to the determined
mode split, and the total number of passenger for every mode is

divided by the total number of the vehicles for that mode.
The previously predicted values are very important to evaluate the route
strength and to know if there is an ability to increase or decrease the number
of shared taxis for any route by applying some simple mathematical
equations, depending on the estimated fare equation and the demand model
result.

By taking 'Asira ash Shamaliya -Nablus route as an example, the following
calculations will present the method to calculate the average monthly income
for shared taxi operator:

Step 1: Estimate the average daily number of passengers (Y) by using

Equation (6.23).

From Table 6.32, Y = 116 passenger per day.

Step 2: Estimate the total number of trips in one direction by using the
average modified occupancy rate for the village using the suitable equations.
(Group A, Equation 6.5), for 'Asira ash Shamaliya -Nablus route, the
MOR=4.459.
Total Number of trips per day = 116 / 4.459

=26 Trips.
Step 3: Estimate the total daily cost of travel by using the cost part from the

previous Equation 6.5 used in Step 2.
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Cost of travel = 1.06 +(.11 * 5.38) *26 * (route length = 9).
= 386.5 NIS/Day.
Step 4: Estimate the daily and monthly average profit.
Total Daily revenue = Y* Actual Fare
=116 *4
= 464 NIS/Day
Total Profit =Total Revenue — Total cost
=77.5NIS.
Average Monthly income = 77.5 *(Actual average annual working days per
month = 24.58)
Average Monthly income = 1,905 NIS.
For the example of 'Asira ash Shamaliya -Nablus route, there are 18 shared
taxi vehicles. If an additional one increased, it is mean that the total number
of daily passengers will be divided on 19 on stead of 18.
Total estimated number of daily shared taxis passengers in 'Asira ash
Shamaliya = 2088
=> 2088/19 = 110
By repeating the previous calculation, the total monthly profit will be 1,681

NIS.

6.5.4. Conclusion

There is a necessity to determine the lowest and highest average monthly
profit amount for shared taxis operators by MOT officials and stakeholders.
This values will provide an assistance to know if there is an ability to increase
the number of shared taxis to improve the level of service by reducing the

waiting time, or to reduce the number of shared taxis for weak routes (low
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demand or low average monthly operator's profit), or to take a decision for
the required fare increment to improve the level of service or to increase the
average monthly profit for the operators up to certain level, to be consistence

with the national average income .
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Chapter Seven
Conclusions and Recommendations

7.1. Conclusion

Most of the citizens in the West Bank depend on public transportation in
their travel, but this sector is suffering from many problems, including
problems and challenges associated with the service provided and the fare,
such as protests on changes in the fare and public transportation sectors
strikes. This thesis is considered as a contribution for solving some of these
problems especially those related to fare and demand related.

Operators of the public transport sector in Palestine do not receive any
significant financial support from the government. The government acts as
if this sector should be financially self-sufficient, and therefore should cover
its costs. Therefore, the procedure followed for fare estimation depends on
cost plus profit which is the same procedure followed for fare estimation in
many developing countries.

Public transportation is studied in this thesis for a sample of external routes
in the northern West Bank that connect villages and towns to governorate
centers. These consist of two modes; shared taxis and mini bus. Some large
buses operate on a very limited number of routes with irregular working
times, so this mode is not considered in this study.

All potential variables that affect the cost of travel using public transport

were studied, and the collected data were classified into homogeneous
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groups. The average values were used to estimate the fare equation
parameters.
Based on data collection and analysis the following conclusions can be
drawn:

e The actual procedure followed by the MOT, which is responsible for
regulating public transportation, to estimate the new fare for any route
mainly depends on change in fuel prices, while results provided by
studies carried out by institutions such as the World Bank are not taken
into consideration, because of their illogical results and the shortage
of required input data.

e The representatives of public transportation operators are involved in
the fare modification process. The process is mostly a result of
negotiations between the representatives and the MOT officials, where
consequently routes are identified whether to be subjected to fare
modification and the percentage of that.

e About 62% of the operators consider the actual fair as low or very low,
and about 38% see it as fair. On the other hand, most of passengers
(about 69 %) consider the actual fare as fair, and about 31 % consider
it as high or very high. About 24% of passengers consider the public
transportation performance as bad or very bad, 27% consider it as
moderate, 37% consider it as good, and about 12% consider it as very
good. These results indicate that this sector needs a special attention

and a well-studied improvement process to increase people's
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satisfaction on the performance of public transportation, including fare
estimation procedure.
Four equations were estimated to express the fare for shared taxis in
the light of the two main variables for each route: the served
village/town population and the route length. Routes were classified
into four groups, and the fare for any routes is determined by
multiplying the cost per one kilometer of travel per one passenger by
the route length and by fixed profit margin (set by the MOT as 20%).
The cost per one kilometer results from the total fixed cost plus the
variable cost, where the later depends on fuel consumption rate and
fuel price.
It is found that the average fixed cost is inversely proportional to the
average annual traveled distance, and the average fuel consumption
rate is almost the same for all shared taxis or mini buses. The average
occupancy rate differs from one group of routes to another. The results
show that when the route length increases, the average occupancy rate
also increases per trip for the large villages due to the need for more
fuel. This difference in cost increases the waiting time on the part of
the driver to increase the number of passengers. It is also found that
the average occupancy rate for the small villages is less than that for
the large ones.
Three Equations were estimated to express the fare for mini buses in

the light of route's length. Routes were classified into three groups,
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and the fare is made out similar to that for the shared taxis as
mentioned above.
The fare estimation equations were tested for many different routes,
and the results were compared with the actual fares. The average
absolute difference between the estimated and the actual fares and the
RMSE were assessed. The absolute percentage of difference of the
overall average of all routes in the groups = 8.46% for shared taxis and
4.89% for mini buses, and the overall average RMSE = 0.53 NIS for
shared taxis groups and 0.26 NIS for mini buses routes. These values
are judged to be acceptable due to their relatively small values.
The results illustrate that the fuel consumption rate and the fuel price
are the main factors affecting the variable cost, but the change in the
fuel price should be significant enough, in order to be reflected on the
fares values.
It is found that distance is not the only factor that influences the fare.
As such, one may find approximately an equal fare for different route
lengths, or different fares for approximately equal route length.
The average difference between buses and shared taxis fare is about
24% for all the different classified groups, which ranged from 16% up
to 40%.
The average monthly income for each public transport vehicle was
estimated as 2,219 NIS for a shared taxi and 2,554 NIS for a mini bus.
These average monthly incomes are consistent with the approximate

average income as calculated by most public transportation operators
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They divide the total daily or monthly vehicle revenue, after deducting
fuel cost, into 3 approximately equal shares; one third for the driver's
wage, another third for travel fixed cost (not including the drivers'
wage), and the remaining third for the operator as a profit. The average
of the monthly calculated shared taxi driver wage is about 2,000 NIS,
and the mini bus driver wage is about 2,555 NIS. These results
indicate that the input data used is trustworthy and reflects the actual
situation.

The average monthly income is used in this study to investigate the
route strength (the average daily number of passengers and the
average monthly income). It is also used as a parameter to make a
judgment about the potential to increase or reduce the number of
public transport vehicles and to determine the effect of this on the
operators.

To estimate the average monthly income, there is a need to forecast
the average daily number of passengers per vehicle (ridership) on any
route, which was determined by using multiple linear regression
method based on the collected data from different households in the
study area.

The developed ridership demand model to estimate the total number
of trips produced per household using public transportation considered
independent variables that include the shared taxis fare, numbers of
employees, enrolled university students, and the number of private

cars owned by the household.
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The model has acceptable explanatory power with R? value of 0.53,
indicating that the explanatory model variables explain 53% of the
variation in the daily trips per household.
The general trip ridership demand model is successfully verified by
comparing the estimated number of passengers with the actual
observed number of the different shared taxis and mini buses which

have been studied for fare estimation.

Recommendations

The following recommendations are identified based on the outcome results

of this research:

MOT officials and planners are encouraged to use the results of fare
estimation procedure and to validate these results for the other
governorates by comparing the results of estimated equations with the
actual ones. Accordingly, it is recommended to make revisions to the
actual fare.

It is very important to determine the acceptable minimum and
maximum monthly average income for public transport vehicles by
the MOT and other stakeholders and to compare the actual income
with the estimated limits. This will help in determining the required
number of public transport vehicles and the suitable fare for a given
level of service, which may solve the problem of the decline in the
revenue cost ratios caused by the unjustified increase in the number of

public transport vehicles.
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e Because of not using fraction of NIS in the West Bank, and the
minimum currency used is 0.5 NIS, it is recommended to follow one
of the following suggestions to determine the applied fare.

1. Reuse the fraction of NIS in cash transaction in the West Bank.

2. Use rounding process up to 0.25 NIS, which means applying a
different fare for each direction of the two-way trip; one fare
will be more than the other by 0.5 NIS.

3. Use rounding process up to 0.5 NIS.

4. Use of new technologies regarding fare collection system, such
as electronic or magnetic card system, especially for buses,
which will allow using any value of fare. This will also decrease
the fare payment and processing time.

e |tis essential to improve the database systems of the MOT, especially
in regard to public transit records and data with a continuous process
for entering and storing data especially which is related to fixed cost
variables for proper fare estimation.

e The MOT should cooperate with the PCBS to estimate the price index
for the different cost variables, which formulate the total cost of travel.
The cost of public transport operations if indexed to costs on inputs
(such as price of fuel, wages, and spare parts) could be used to
conveniently calculate the variations to costs at different points in time
for different routes at different levels of quality.

e |tisessential to link the fare with the cost of living index, which could

be part of further studies in the future.
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MOT officials and planners are encouraged to use the results of rider
ship demand model that are estimated in this research in the modeling
of share of each public transport mode (i.e., mode choice between the
shared taxi and bus modes).
The PCBS should conduct household travel surveys that include
detailed data on trips made by households. These surveys can be used
by researchers to estimate trip generation models.
Researchers are encouraged to validate this model in the future (e.g.,
after 5 years) through collecting proper data in the future and to use
such data in the models developed in this research in order to ensure
that the models are still valid then by comparing the estimated trips
from the developed models with the observed trips.
Researchers are encouraged to conduct similar studies to establish fare
equations and ridership models for other types of routes and for other
public transport modes, such as for the internal urban routes
considering the shared taxi and the standard bus modes.
Researchers are recommended to study mode split and establish mode
choice models, especially on the disaggregate level, so as to determine
the percentage of the travelers who would use public transportation

modes more accurately.



125

References

Abdulhag, D. (2016). Transportation Mode Choice Model for
Palestinian Universities Students: A Case Study on An-Najah New
Campus. M.Sc. Thesis, An-Najah National University, Nablus,
Palestine.

Al-Hasan, |. (2017). Estimation of Transport Buses Transport
Operating Cost. M.Sc. Thesis. Jordan University of Science and
Technology. Irbid. Jordan.

Alayam News Paper, Fuel Prices,2014-2015 Retrieved from:
http://www.alayyam.ps/ar_category.php?id=13bc3y80835Y 13bc3
Al-Humood, M. (2016). Public Transport Projects in Urban Areas.

Land Transport Regulation Commission, Amman, Jordan.

Al-Sahili, K. A., & Sadeq, A. H. (2003). Ridership Demand Analysis for
Palestinian Intercity Public Transport. Journal of Public
Transportation, 6(2), 2.

Dodeen, A. (2014). Developing Trip Generation Models Utilizing
Linear Regression Analysis: Jericho City as a Case Study. M.Sc.
Thesis, An-Najah National University, Nablus, Palestine.

Doyle, J. K. (2005). Face-To-Face Surveys. In B.S. Everitt and D.
Howell, eds., The Encyclopedia of Statistics in Behavioral Science,
Wiley, New York.

Hyndman, Rob J.; Koehler, Anne B. (2006). **Another look at measures
of forecast accuracy". International Journal of Forecasting. 22 (4):

679-688.


http://www.alayyam.ps/ar_category.php?id=13bc3y80835Y13bc3

126
Issa, A., & Abu Eishesh, S. (2017). Evaluation of Transport Policies on
Public Transport in Palestine. Presented in Eighth Internnational
Traffic Study Control Confernce. Jordan Trafic Institute. 2017.
Issa, A. (2006). The Impact of Ministry of Transport Policies on
Public Transportation in Palestine. M.Sc. Thesis, An-Najah National
University, Nablus, Palestine.
Johnson, F., & Ford, A. (2013), Public Transport Fare Structure
Review: Exploration of Options. Greater Wellington City Council:
Retrieved from:
http://www.gw.govt.nz/assets/Transport/Public-
transport/Docs/Fares/ExplorationofOptionsReportiune2013.pdf
Kumarage, A. (2002). Criterion for a fares policy and fares index for
bus transport in Sri Lanka. International Journal of Regulation and
Governance, 2(1), 53-73.
Mezghani, M. (2008). Study on electronic ticketing in public transport
(Final Report). European Metropolitan Transport Authorities.
Palestinian Central Bureau of Statistics (PCBS). (2010). Housing
Conditions Survey 2010, Main Results. Ramalla,Palestin.
Palestinian Central Bureau of Statistics (PCBS). (2016). Population
projections, Retrieved from:
http://www.pcbs.gov.ps/site/lang__ar/803/default.aspx
Rebel Economics and Transactions bv. (2016). Route Network and
Operations Plan (Final Report). Palestine: Ministry of Transport.

Ramalla.Palestine.


http://www.gw.govt.nz/assets/Transport/Public-transport/Docs/Fares/ExplorationofOptionsReportJune2013.pdf
http://www.gw.govt.nz/assets/Transport/Public-transport/Docs/Fares/ExplorationofOptionsReportJune2013.pdf
http://www.pcbs.gov.ps/site/lang__ar/803/default.aspx

127
Sadeq, A. (2001). Assessment of Intercity Public Transportation
Demand and Elasticity in The West Bank. M.Sc. Thesis, An-Najah
National University , Nablus, Palestine.
Serpa, J., Sanchez, A., and Rondon, M. (2015). Tariff Integration for
Public Transportation in the Metropolitan Area of Bucaramanga.
Inge-Cuc, 11(1), 25-33.
Staff of California Air Resources Board. (2016). Literature Review on
Transit Bus Maintenance Cost, California Enviromental Protection
Agency.
The Center for the Study of the Built Environment (CSBE), (2017).
Public Transportation in Jordan: A Policy Study Report, Amman,
Jordan. Retrieved from:
https://staticl.squarespace.com/static/5671433fc647ad9f55531f40/t/58¢
7cc2abb8f5babce63ec68/1489488942230/Public+Transportation+in+Jor
dan+-+A+Policy+Study+Report.pdf
The World Bank. (2009). Public transport Gender Study. Sustainable
Development Department: Middle East and North Africa Region.
The World Bank. (2010). Technical Assistance in Public Transport
Performance and Tariff. Sustainable Development Department: Middle

East and North Africa Region.


https://static1.squarespace.com/static/5671433fc647ad9f55531f40/t/58c7cc2a6b8f5ba6ce63ec68/1489488942230/Public+Transportation+in+Jordan+-+A+Policy+Study+Report.pdf
https://static1.squarespace.com/static/5671433fc647ad9f55531f40/t/58c7cc2a6b8f5ba6ce63ec68/1489488942230/Public+Transportation+in+Jordan+-+A+Policy+Study+Report.pdf
https://static1.squarespace.com/static/5671433fc647ad9f55531f40/t/58c7cc2a6b8f5ba6ce63ec68/1489488942230/Public+Transportation+in+Jordan+-+A+Policy+Study+Report.pdf

128

Appendix



129

Appendix A (External Routes in the Study Area)

Tubas Governorate Routes

of No. No. of Fare (NIS) Distance
Rout Name Shared| BUSES S (km)
Taxi |Large/Mini taxi | BUS
Tammun-Tubas 7 - 2 3 2 6
Tyasir-Tubas 5 - - 3 - 3
Alaguar-Tubas 5 - 19 5 6 25
Agqgaba-Tubas 4 - - 3 = 3
Al far'a-Nablus 7 - 3 5.5 4 17
Jenin Governorate Routes

Zububa,Rummana-Jenin 16 - 2 5 - 12.5
Al Tayba-Jenin 6 - |2 6 - 15.5
Arabbuna-Jenin 2 - - 45 - 10.3
Deir Ghazala-Jenin 3 - - 4 - 8
Silat alHarthyia-Jenin 21 - | 4 4 2.5 9.5
Al jalama , 'Arrana-Jenin 8 - 5 3.5 3 7.5
Anin-Jenin 9 ) 3 5.5 4 10.3
Ti'innik Jenin 6 5 16.7
Faqqu'a-Jeinin 11 - - 5 - 10.5
Al Yamun-Jenin 26 - 2 4 3 8.8
Kafr Dan - Nablus 9 - 2 3.5 - 6.2
Jaba'-Jenin 12 - 3 6.5 5 21.3
Alfandagumiya-Jenin 7 - 7 - 21.5
Sl!at_ adh Dhaher, alatara, 6 ] 1 7 s 6 553
Jeinin

Anza-Jenin 5 - - 6 - 17.5
Kharuba-Jenin 5 - - 2.5 2 6.5
Aba , Alalmanya-Jenin 5 - 1 32 1.5 2.5
Beit Qad- Jenin 4 - - 3.5 - 6
Barta'a ash Shargiya-Jenin 15 - | 3 10 8 30
Al 'Araga-Jenin 6 - - 5 - 13.3
Tur_a,NazIat zaid , At Tarem- 6 ] ] 75 ] 55
Jenin

Al Hashimiya-Jenin 3 - 1 5 4 8
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Kafr Qud-Jenin 3 - 1 4.5 3.5 7.1
Deir Abu Da'if-Jenin 9 . 1 3.5 2.5 7
Bergin-Jenin 14 - - 3 - 4.7
Um Dar, Zabda-Jenin 2 - - 7.5 - 25/23.5
Siris ,Al Judeida, Sir -Jenin 13 - 7 7 6 21.6
Jalbun-Jenin 8 - - 5 - 12.5
Almarah-Jenin - - 5 - 1.5 2
Aljaberyat-Jenin 2 - - 2 - 2
Ya'bad-Jenin 29 - 4 6 5 17.5
Kufeirit-Jeinin 6 - 2 5 35 13.1
Al I_\/Iughayyw, Al Mutilla- s |, s 45/ 117
Jenin
Jalgamus-Um at tut-Jenin 7 - |2 45 | 3/3 | 6.3/
Qabatiya -Jeinin 19 - |17 ] 3.5 2.5 8.3
Arraba-Jenin 27 - 4 5 5 12.7
Mirka-Jenin 2 - - 5 - 11.9
Raba-Jenin 4 - 4 6 5 18
Misliya- Jenin 4 - - 5 - 11.4
Az Zababda, Alamrikiya-Jenin| 21 - - 5 - | 12.5/9.1
Kafr Ra'i-Jenin 16 - 4 6.5 6 21
Ajja-Jenin 12 - - | 6.5/7 - 1195212
Sanur-Jenin 7 - 1 6 5 15.2
maythalon-Jenin 13 - 1 6.5 5 17
Tupas, Agqgaba, Az Zababda- 49 e 75 6 Y
Jenin

Tulkarm Governorate Route
Deir Algusun-Tulkarm 22 - 4.5 8
Attil-Tulkarm 23 - 4 55 4 10.3
Zeita-Tulkarm 7 - 2 6 4.5 13
[llar-Tulkarm 13 7 5 17.5
Seida-Tulkarm 5 7.5 55 18
Baga as Shargiya, Nazlat 'lisa- 18 ) ] . 5 175
Tulkarim
Qaffin-Tulkarm 18 - |2 7 5.5 18.5
An Nazlaat-Tulkarim 6 - 1 7 5 18.6
Bal'a-Tulkarim 17 - 2 5 3.5 9.8
Anabta-Tulkarim 18 - 1 4.5 3.5 9.4
Kafr al Labad-Tulkarim 11 - 1 5 3.5 10.5
Ramin-Tulkarm 6 - 1 6 4 17
Beit lid, Safarin -Tulkarim 16 - 1 7 5 17.5
Far'un -Tulkarm 8 - 1 3.5 2.5 14.5
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Kafr Sur-Tulkarim - 5.5 10.2
Kafr Jammal-Tulkarim - 6 13.8
Falamya-Tulkarm ’ - 7 15.7
Kafr Zibad-Tulkarim - 6 12.8
Kafr 'Abbushbush-tulkarim - 6.5 14.1
Jayyus-Tulkarm - 7 18
Thinaba-tulkarim 13 - - 2.5 2
Al'ezab-Tulkarm 8 - - 2 2.3
Kafa-Tulkarm 5 - - 2.5 3.1
Bizzariya-Tulkarm 3 - - 6.5 - 13
Qalqiliya Governorate Routes
Azzun-Qalqiliyia 17 - 1 4.5 3 12
Kafr Thulth-Qalgiliya 6 - - 6 - 16
Hablah 3 4
Ras 'Atiya- . 3.5 4.5
Ad Dab'a 4.5 4.5
Ras at Tira- Qalqgiliya 4.5 5
Izbit Jal'ud, 1zbit Salman, A
IMudawar,lzbit al Ashqar- 2 15 'Z/ g/g 7/7/08/07
Qalgiliya '
Beit Amin, Sannirlya,'Azzun | o | || g0 9/9.5/11
Atma -Qalgiliya
Sir-Qalqiliya 4 - - 6 14.5
Kafr Laqif, Jinsafut,
Alfundug, Hajja, Bagat al 1 5./7/7.5/8 1/17/18/20
Hatab, Kafr Qaddum - 6.5/6.5/5 25/22/6
Qalqiliya
Nablus Govrnorate Routes
Tammun-Nablus 9 1 5 7.5 6 23
Azzon-Nablus 12 - - 7 23
Jamma'in-Nablus 6 - 6 | 08/6.5 5 19
Yatma - Nablus - - 6.5 4.5 19
Beit Imrin-Nablus 8 - 2 55 4 21
Beit Iba-Nablus 14 - - 3.5 - 6.4
Beit Lid-Nablus 7 - - 6 - 16
An Naqura-Nablus 4 - 1 5.5 4 13
Tell- Nabluse 13 - - 4 - 6.5
Deir sharf-Nablus 5 - - 4 - 9.3
Anabta-Nablus - - 6.5 - 18
Sabatyia-Ijnisiniya-Nablus 10 - - 5 - 15
Siris 9 - 2 10 7 30
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Meithalun 10 7 28
Sanur- 10 7 24
Al Judeida-Nablus 10 7 32
Alfandagumiya - Silat adh

Dhahr Nablus : b8 6 B
Burga-Nablus 4 4 6 4.5 20
Ajja-Nablus 2 1 12 8 3
Sarra-Nablus 8 - 4.5 - 11
Yasid-Nablus 6 1 7 5 18
Irag Burin-Nablus 3 - 3.5 - 7
Jit-Nablus 4 - 5 - 15
Jaba'-Nablus 5 2 8 6 23
Azzun-Nablus 12 - 10 - 23
Asira ash Shamaliya - Nablus 18 2 4 3 9
Ya'bad-Nablus - 5 - 10 43
Alnasarya-Nablus 3 5 6.5 5 17
Aljeftlek-Nablus 12.5 | 10.5 25
Al 'Agrabanyia-al Far'a- . 3 ss loaas 17
Nablus

Al Lubban,As Sawiya-Nablus 12 - 8 - 24
Osarin-Nablus 3 2 6.5 5 19
Jinsafut-Nablus 7.5 18
Hajja-nablus 7.5 18
Al fundug -Nablus. 12 6.5 16
Imatin-Nablus 6 18
Kafrr Qaddum-Nablus 9 - 21
Burin-Nablus 4 3 12
Madama-Nablus 4.5 3.5 13
Asira al Qibliya-Nablus 9 3 5.5 4.5 15
Beit Furik- Nablus 21 4 4 3 9
Beit Dajan-Nablus 11 - 5 35 13
Baita-Nablus 5 11 4.5 3.5 16
Talfit -Nablus 5 2 8 55 23
Qaryout-Jalod-Nablus 4 9 6 27
Qusra-Jurish-Nablus 8 - 185 | 6.5 28
Huwwara-Nablus 3 3 12
Einabus-Nablus 8 4 4 15
Urif-Nablus 4 4 15
Duma- Nablus - 8.5 - 30
Deir al Hatab-Nablus 1 4 3 7
Salim -Nablus 13 1 4 3 9
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Talluza-Albathan-Nablus 10 - 6 - 15
Azmut -Nablus 6 - 4 - 8
Agraba-Nablus 10 4 7 5.5 21
Awarta,Udala-Nablus 13 2 5 3.5 14
Qabalan-Nablus 17 - 7 5 20
Majdal Bani Fadil-Nablus 4 - 7.5 - 25.5
Rujeib-Nablus 7 4 2.5 1.5 6
Osarin-Nablus - 2 - 3 11
Al 'attara-Nablus - 1 - 8 26
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Appendix (B): Questionnaires
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Appendix (C): Fare Estimation Templates

Shared Taxis Fare estimation Template

3 o
o 2 < O T o A ©]
3 & S S g 2 - | &5 | 3 o &
= - 5 s o) 2 2 s |z% | § | 2 ] R
=) Q — @ s S = % = 3 » = Y
3 =5 5 = < @ o @ @
@ = @ ) < > @ 7
3 k)
Large Villages-Short
distance ( Group A)
1 |Awarta-Nablus 12.5 Caravell 2008 | 30000 | 7000 | 4600 | 600 | 2500 | 120 |1200| 1200 3000
2 |Awarta-Nablus 12.5 Caravell 2013 | 24000 | 5000 6500 | 600 | 2800 | 110 [2000| 1200 2500
3 |Beit Furik- Nablus 9.0 Caravell 2010 | 31200 | 5000 5000 | 600 | 2160 | 112 [1400| 1200 2080
4 |Beit Furik- Nablus 9.0 Caravell 1998 | 31200 | 5000 2400 | 600 | 3000 | 232 [1800| 1200 4500
5 |[Tell- Nabluse 7.0 Mercedes 2008 | 31200 | 7000 | 4850 | 600 | 6400 | 142 |1700| 1200 2500
Deir Abu Da'if-
6 |Jeinin 7.0 Caravell 2005 | 24000 | 10000 | 2500 | 600 | 1900 | 112 |1400| 2500 1300
Deir Abu Da'if-
7 |Jeinin 7.0 Caravell 2002 | 30000 | 6000 2450 | 600 | 2400 | 150 [1200| 2500 1200
8 |Attil-Tulkarm 10.5 Caravell 2000 | 26400 | 3000 2400 | 600 | 3000 | 220 [1400| 1200 1900
9 |Attil-Tulkarm 10.5 Caravell 2015 | 26400 | 1000 | 4100 | 600 | 5800 | 110 |[2000| 1200 3600
10 |Bal'a-Tulkarim 12.0 Caravell 2013 | 24000 | 1000 5000 | 600 | 2600 | 108 |2200| 1560 3000
11 |Bal'a-Tulkarim 12.0 | Transporter | 2005 | 24000 | 5000 2400 | 600 | 5000 | 216 | 900 | 1560 2000
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12 |Azzun-Qalqiliya 12.0 Caravell 2009 | 28080 | 5000 | 2400 | 600 | 2600 | 112 | 800 | 2160 3000
13 |Azzun-Qalqiliya 12.0 | Transporter | 2011 | 30000 | 4000 | 2400 | 600 | 5800 | 112 |2200| 2160 2760
14 |Tammun-Tubas 6.0 Caravell 2008 | 26400 | 12000 | 2400 | 600 | 4700 | 112 |1400| 1440 4200
Large Villages- Far

distance(Group B)

1 |Qusra-Jurish-Nablus | 30.0 | Mercedes | 1999 | 27600 | 10000 | 2400 | 600 | 5100 | 224 [1500| 1200 4000
2 |Qusra-Jurish-Nablus | 30.0 caravell 2011 | 28800 | 1500 | 3900 | 600 | 2600 | 112 |1500| 1200 4000
3 |Tammun-Nablus 23.0 | Mercedes | 2014 | 24000 | 2000 | 7000 | 600 | 2400 | 112 |2000| 1200 3600
4 |Jabba-Nablus 25.0 Caravell 2014 | 31200 | 10000 | 5000 | 600 | 2640 | 112 |1600| 1200 2750
5 |Jabba-Nablus 25.0 Caravell 2013 | 31200 | 2000 | 5000 | 600 | 3600 | 112 |1400| 1400 1560
6 |Kafr Ra'i-Jenin 21.0 Caravell 2014 | 31200 | 12000 | 6000 | 600 | 2500 | 112 |1400| 2400 1400
7 |Kafr Ra'i-Jenin 21.0 Caravell 2008 | 27600 | 10000 | 5000 | 600 | 4600 | 112 |2000| 2300 2500
8 |maythalon-Jenin 22.0 Caravell 2014 | 24000 | 5000 | 6000 | 600 | 2600 | 112 |1800| 3600 2500
9 |maythalon-Jenin 22.0 | Mercedes | 2015 | 24000 | 3000 | 6000 | 600 | 2600 | 112 |3000| 3600 3600
10 |Jaba'-Jenin 23.0 Caravell 2009 | 24000 | 6000 | 2500 | 600 | 2600 | 111 |3000| 2300 3500
11 |lllar-Tulkarm 19.5 Caravell 2008 | 26400 | 7000 | 4500 | 600 | 6290 | 110 |1000| 1200 2100
12 |lllar-Tulkarm 19.5 Caravell 2011 | 26400 | 1700 | 4200 | 600 | 2200 | 112 |2400| 1200 3600
13 |Qaffin-Tulkarm 20.0 Caravell 2013 | 25200 | 2000 | 5000 | 600 | 3800 | 112 |1800| 1200 2500
14 |Qaffin-Tulkarm 20.0 Caravell 2004 | 26400 | 5000 | 2500 | 600 | 2160 | 224 |1800| 1200 2250
Small Villages-Short

distance (Group C)

1 |lrag Burin-Nablus 5.5 Mercedes | 2015 | 22800 | 2000 | 6000 | 600 | 2500 | 108 |1500| 1200 3000
2 |Jit-nablus 12.0 Caravell 2011 | 21600 | 3600 | 5000 | 600 | 2600 | 111 |1500| 1200 3600
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3 |Jalbun-Jenin 12.5 Caravell 2000 | 24000 | 8000 | 2500 | 600 | 2000 | 220 |1400| 2200 1700

4 |Jalbun-Jenin 12.5 Caravell 2001 | 24000 | 10000 | 2600 | 600 | 2500 | 220 |1400| 2600 3200

5 |Fagqu'a-Jeinin 12.0 Caravell 2009 | 30000 | 5000 | 2600 | 600 | 2400 | 300 |1600| 2200 1800

6 |Fagqu'a-Jeinin 12.0 | Mercedes | 2016 | 30000 | 3000 | 2800 | 600 | 2200 | 300 |2000| 2200 1200
Al jalama , 'Arrana-
Jenin 5.5 Caravell 2010 | 30000 | 10000 | 2500 | 600 | 1800 | 170 [1200| 2200 800
Beit Qad- Jenin 6.0 Caravell 2013 | 26400 | 6000 | 2600 | 600 | 1200 | 200 |[1000| 2200 1800

9 |Far'un-Tulkarm 4.5 Caravell 2015 | 24000 | 1000 | 6800 | 600 | 3100 | 112 |1000| 1200 2500

10 |Zeita-Tulkarm 13.0 Caravell 2013 | 30000 | 10000 | 5000 | 600 | 2600 | 112 |1600| 1200 3000

11 |Zeita-Tulkarm 13.0 Caravell 2014 | 30000 | 7000 | 5500 | 600 | 2600 | 112 |1500| 1200 2750

12 |Far'un-Tulkarm 4.5 Caravell 2014 | 24000 | 1000 | 5000 | 600 | 3100 | 112 |1100| 1200 2400

Small Villages-Far
distance (Group D)

1 |Duma- Nablus 30.0 Caravell 2011 | 15600 | 5000 | 5000 | 600 | 3000 | 112 [2000| 1200 4200
Majdal Bani Fadil-

2 |Nablus 25.5 Caravell 2010 | 21480 | 5000 | 5000 | 600 | 3000 | 112 |2000| 1200 4800
Talfit -Nablus 22.0 Caravell 2016 | 31200 | 1000 | 7500 | 600 | 2300 | 112 |2000| 1200 4800

4 |Telfeet -Nablus 22.0 Caravell 2012 | 30000 | 6000 | 4500 | 600 | 2300 | 112 |1800| 1200 3600
Alfandagumiya-

5 |Jenin 23.0 Caravell 2014 | 30000 | 6000 | 5400 | 600 | 2640 | 112 |1500| 2200 2250
Alfandagumiya-

6 |Jenin 23.0 | Mercedes | 2011 | 31200 | 4000 | 5600 | 600 | 2640 | 111 |1600| 2220 3000

7 |Ramin-Tulkarm 17.0 Hunday 2011 | 26400 | 5000 | 5000 | 600 | 2200 | 112 |2000| 1200 3600

8 |Ramin-Tulkarm 17.0 Caravell 2002 | 24000 | 1000 | 2500 | 600 | 1500 | 200 |1500| 1200 1500
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480 | 250 | 960 | 50 65 |[120 300 | O 75000 25000 2014 12 4166.67 | 56611.67
300 | 300| 720 | 140 | 50 |120|300| O 170000 30000 2013 18 7777.78 | 54417.78
900 | 250 | 800 | 50 50 | 120 {300 | O 165000 50000 2011 17 6764.71 | 57986.71
1100 | 300 | 800 | 40 60 | 120 (300| O 164000 30000 1998 18 7444.44 | 60096.44
690 | 400 | 400 | 50 45 1120|300 | O 102000 30000 2013 13 5538.46 | 63135.46
400 | 400 | 1000 | 100 | 100 | 120|300 | O 150000 45000 2005 18 5833.33 | 52565.33
800 | 200 | 1000 | 100 | 100 | 120|300 | O 100000 30000 2005 15 4666.67 | 53786.67
800 | 100 | 600 | 100 | 100 | 120|300 | O 40000 30000 2016 2 5000.00 | 47240.00
900 | 400 | 800 | 100 | 50 |120|300| O 178000 90000 2016 17 5176.47 | 52656.47
600 | 300 | 960 | 50 60 |120 300 | O 120000 45000 2016 15 5000.00 | 47458.00
800 | 250 | 960 | 50 50 (120|300 | O 100000 30000 2010 13 5384.62 | 49590.62
450 | 250 | 960 |100| 50 |120|300| O 150000 45000 2011 16 6562.50 | 53544.50
280 | 180 | 720 | 15 20 (120|300 | O 100000 40000 2015 14 | 4285.71 | 55952.71
400 | 250 | 720 | 50 50 (120|300 | O 110000 40000 2015 11 6363.64 | 61505.64
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200 | 180 | 720 (120 | 30 |120]300| O 75000 30000 2007 10 | 4500.00 | 58794.00
200 | 200 | 840 | 50 50 [120 300 | O 160000 60000 2011 18 | 5555.56 | 51527.56
1200 | O 720 0 100 | 120 {300 | O 170000 30000 2014 18 | 7777.78 | 53129.78
800 | 600 | 800 | 20 40 120 (300| O 170000 60000 2014 18 | 6111.11 | 63893.11
2880 | 300 | 960 | 50 60 | 120 300 | O 160000 30000 2014 17 | 7647.06 | 59189.06
310 | 350 | 1200 | 400 | 200 | 120 | 300 |1000| 170000 40000 2014 18 | 7222.22 | 66714.22
800 | 600 | 960 [120 | 50 |[120|300| O 160000 30000 2011 15 | 8666.67 | 66328.67
1200 | 240 | 720 | 10 60 120300 O 180000 45000 2014 18 | 7500.00 | 56362.00
2400 | 300 | 1260 | 10 50 120300 O 200000 70000 2015 18 | 7222.22 | 58174.22
1800 | 220 | 1000 | 20 60 | 120 | 300 84000 65000 2015 12 | 1583.33 | 49714.33
900 | 300 | 1200 | 100 | 10 |[120]300| O 165000 35000 2009 17 | 7647.06 | 59777.06
1500 | 200 | 800 | 50 50 120300 O 165000 60000 2012 17 | 6176.47 | 51608.47
1000 | 400 | 900 | 50 50 120300 O 110000 40000 2017 14 | 5000.00 | 50032.00
1680 | 150 | 960 | 150 | 50 [120 300 O 120000 30000 2005 17 | 5294.12 | 50838.12
1300 | 500 | 720 | 50 40 120 (300| O 189000 40000 2015 20 | 7450.00 | 50188.00
960 | 300 | 720 | 50 60 | 120 300 | O 100000 30000 2017 14 | 5000.00 | 47321.00
500 | 250 | 1000 | 150 | 150 | 120|300 | O 160000 45000 2002 18 | 6388.89 | 51478.89
1120 | 220 | 1000 | 100 | 100 | 120 | 300 | O 80000 30000 2006 15 | 3333.33 | 53413.33
1000 | 500 | 1200 | 100 | 150 | 120|300 | O 165000 4500 2009 20 | 8025.00 | 57895.00
800 | 220 | 1200 | 100 | 100 | 120 | 300 | O 200000 60000 2016 20 | 7000.00 | 54140.00
300 | 300 | 300 | 100 | 100 | 120 | 300 |2600| 120000 30000 2013 17 | 5294.12 | 53484.12
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500 | 400 | 300 |150 | 100 | 120|300 | O 160000 45000 2013 20 | 5750.00 | 49620.00
900 |400 | 720 | 60 50 [120 300 | O 176000 40000 2015 20 | 6800.00 | 49662.00
1680 | 400 | 960 | 40 | 100 [ 120 | 300 | O 100000 50000 2016 15 | 3333.33 | 61045.33
1500 | 500 | 960 | 50 50 [120 300 | O 120000 50000 2016 16 | 4375.00 | 59117.00
800 | 350 | 720 | 20 50 [120 300 | O 150000 40000 2016 18 | 6111.11 | 46983.11
1200 | 700 | 720 | 100 | 30 [120 300 | O 150000 40000 2011 18 | 6111.11 | 45993.11
800 | 700 | 960 | 100 50 |120300| O 160000 45000 2011 17 | 6764.71 | 52986.71
800 | 250 | 960 | 50 60 120300 O 195000 40000 2016 18 | 8611.11 | 61863.11
700 | 250 | 800 | 50 50 120300 O 155000 30000 2014 16 | 7812.50 | 60194.50
720 | 700 | 960 | 40 50 120300 O 170000 60000 2014 18 | 6111.11 | 59703.11
2000 | 600 | 960 | 20 50 120300 O 120000 45000 2016 13 | 5769.23 | 60790.23
1500 | 350 | 800 | 50 30 | 120300 O 120000 45000 2014 15 | 5000.00 | 54262.00
400 | 400 | 720 | 50 | 100 | 120 ]300 | O 60000 30000 2014 6 5000.00 | 41090.00
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275.00 | 297.00 [81675.00/0.69| 0.10 | 5.38 | 0.54 |13.00(16.00| 88 | 22 | 7 | 4.00 | 4.00 | 4.80 |5.00]| 2175.42
300.00 | 289.00 [86700.00/0.63| 0.11 | 5.38 | 0.59 |13.00(15.85| 97 | 24 | 7 | 4.04 | 3.92 | 4.71 [5.00] 2517.42
216.00 | 302.00 65232.00/0.89| 0.11 | 5.38 | 0.59 | 9.00 |13.33| 102 | 24 | 7 | 4.25 | 3.14 | 3.76 |4.00| 2218.75
200.00 | 297.00 [59400.00{1.01] 0.13 | 5.38 | 0.67 | 9.00 [15.16| 94 | 20 | 7 | 470 | 3.23 | 3.87 [4.00| 1802.78
168.00 | 292.00 [49056.00(1.29] 0.13 | 5.38 | 0.67 | 7.00 [13.72| 103 | 24 | 7 | 429 | 3.20 | 3.84 [4.00| 2014.86
126.00 | 307.00 [38682.00(1.36] 0.13 | 5.38 | 0.67 | 7.00 [14.22| 77 | 18 | 7 | 428 | 3.32 | 3.99 [4.00] 1331.42
126.00 | 300.00 [37800.00(1.42] 011 | 5.38 | 059 | 7.00 [14.10| 80 | 18 | 7 | 4.44 | 3.17 | 3.81 |4.00] 1653.61
168.00 | 309.00 [51912.00[0.91| 0.1 | 5.38 | 0.59 |10.50|15.77| 66 | 16 | 7 | 4.13 | 3.82 | 4.59 |5.50 | 2850.46
189.00 | 308.00 [58212.00[0.90] 0.1 | 5.38 | 0.59 |10.50|15.71| 70 | 16 | 7 | 438 | 3.59 | 4.31 |5.50| 3429.35
216.00 | 307.00 |66312.00/0.72] 0.12 | 5.38 | 0.63 |12.00|16.14| 80 | 18 | 7 | 4.44 | 3.63 | 4.36 |5.00| 2800.10
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216.00 | 307.00 [66312.00{0.75| 0.11 5.38 | 0.60 [12.00|16.14| 79 18 439 | 3.68 | 4.41 |5.00| 2672.85
120.00 | 298.00 |35760.00(1.50| 0.11 5.38 | 0.59 [12.00|25.07| 63 10 6.30 | 3.98 | 4.78 |5.00 | 1596.89
120.00 | 300.00 |36000.00(1.55| 0.11 5.38 | 0.59 |12.00|25.75| 64 10 6.40 | 4.02 | 4.83 |5.00| 1561.87
170.00 | 305.00 |51850.00(1.19| 0.13 538 | 0.67 | 6.00 |11.15| 136 | 28 486 | 2.30 | 2.76 |3.00| 2433.25
240.00 | 267.00 [64080.00{0.92| 0.11 5.38 | 0.59 [28.00|42.26| 56 8 7.00 | 6.04 | 7.24 19.00 | 3691.60
300.00 | 297.00 [89100.00{0.58| 0.10 5.38 | 0.54 [28.00|31.26| 53 10 5.30 | 5.90 | 7.08 |9.00 | 4069.71
230.00 | 309.00 [71070.00{0.75| 0.11 5.38 | 0.59 [23.00|30.81| 45 10 450 | 6.85 | 8.21 |7.50| 758.21
276.00 | 302.00 [83352.00{0.77| 0.11 5.38 | 0.59 [25.00|33.96| 49 10 490 | 6.93 | 8.32 |9.00| 2552.24
250.00 | 305.00 |[76250.00{0.78| 0.13 5.38 | 0.67 [25.00|36.22| 49 10 490 | 7.39 | 8.87 |9.00| 2003.15
116874.0
387.00 | 302.00 0 0.57| 0.11 5.38 | 0.59 [21.00|24.42| 56 12 4.67 | 5.23 | 6.28 |7.00| 2491.99
116874.0
387.00 | 302.00 0 0.57| 0.11 5.38 | 0.59 [21.00|24.35| 63 14 450 | 5.41 | 6.49 |7.00| 2520.67
176.00 | 307.00 |54032.00/1.04| 0.11 5.38 | 0.59 [22.00|35.97| 56 8 7.00 | 5.14 | 6.17 |7.00 | 2667.16




149

176.00 | 307.00 |54032.00(1.08| 0.14 5.38 | 0.76 [22.00|40.49| 56 8 7.00 | 5.78 | 6.94 |7.00| 1740.96
111136.0
368.00 | 302.00 0 045| 0.11 5.38 | 0.59 [23.00]23.90| 72 16 450 | 5.31 | 6.37 |6.50| 2154.28
312.00 | 300.00 [93600.00{0.64| 0.11 5.38 | 0.59 [19.50|23.99| 65 16 4,06 | 591 | 7.09 |7.50| 2590.04
280.00 | 310.00 [86800.00{0.59| 0.10 5.38 | 0.54 [19.50|22.09| 77 18 428 | 5.16 | 6.20 |7.50 | 4649.19
280.00 | 310.00 [86800.00{0.58| 0.11 5.38 | 0.59 |20.00|23.36| 60 14 429 | 5.45 | 6.54 |7.00| 2399.98
280.00 | 305.00 [85400.00{0.60| 0.13 5.38 | 0.67 [20.00|25.36| 61 14 436 | 5.82 | 6.98 |7.00| 1830.45
141.00 | 282.00 |39762.00(1.26| 0.13 538 | 0.67 | 550 |10.64| 111 | 26 427 | 249 | 2.99 |3.50| 2628.16
240.00 | 298.00 [71520.00{0.66| 0.10 5.38 | 0.54 |12.00|14.40| 70 20 3.50 | 411 | 494 |5.50 | 2410.94
192.00 | 300.00 [57600.00{0.89| 0.12 5.38 | 0.63 |12.50|19.04| 70 16 438 | 435 | 5.22 |5.00| 1134.05
192.00 | 302.00 |57984.00(0.92| 0.11 5.38 | 0.59 [1250|18.91| 72 16 450 | 4.20 | 5.04 |5.00| 1444.70
216.00 | 302.00 [65232.00{0.89| 0.13 5.38 | 0.67 [12.00|18.72| 82 18 456 | 411 | 493 |5.00| 1838.04
192.00 | 306.00 |58752.00(0.92| 0.10 5.38 | 0.53 [12.00|17.45| 69 16 431 | 4.05 | 4.86 |5.00| 1678.13
160.00 | 295.00 (47200.00{1.13| 0.12 538 | 0.63 | 55 1287 | 126 | 24 5.25 | 245 | 2.94 |3.50 | 3249.74
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120.00 | 302.00 |36240.00(1.37| 0.10 538 | 054 | 6.00 |11.44| 91 20 455 | 251 | 3.02 |3.50| 2255.82
100.00 | 307.00 |30700.00{1.62| 0.13 538 | 0.67 | 450 [10.31| 100 | 20 5.00 | 2.06 | 2.47 |3.00| 2401.92
260.00 | 300.00 [78000.00{0.78| 0.11 5.38 | 0.59 |13.00|17.87| 84 20 420 | 425 | 5.11 |6.00 | 3666.19
260.00 | 302.00 [78520.00{0.75| 0.11 5.38 | 0.59 [13.00|17.48| 82 20 410 | 426 | 5.12 |6.00| 3583.24
90.00 | 310.00 |27900.00{1.68| 0.13 5.38 | 0.67 | 450 |10.60| 98 20 490 | 2.16 | 2.60 |3.00| 2116.18
360.00 | 300.00 [108000.0{0.43| 0.11 5.38 | 0.56 [30.00|29.72| 48 12 4,00 | 7.43 | 8.92 |8.50| 1283.14
306.00 | 300.00 [91800.00{0.58| 0.11 5.38 | 0.56 [25.50(29.12| 49 12 4,08 | 7.13 | 8.56 |8.00| 1062.96
270.00 | 310.00 [83700.00{0.74| 0.11 5.38 | 0.59 [22.00|29.28| 58 12 483 | 6.06 | 7.27 |7.50| 2160.73
270.00 | 300.00 [81000.00{0.74| 0.11 5.38 | 0.59 [22.00]29.37| 59 12 492 | 597 | 7.17 |7.50| 2251.88
276.00 | 303.00 [83628.00{0.71| 0.11 5.38 | 0.59 [23.00|30.03| 61 12 5.08 | 591 | 7.09 |7.00| 1682.24
322.00 | 298.00 [95956.00{0.63| 0.12 5.38 | 0.63 |23.00(29.05| 60 12 5.00 | 5.81 | 6.97 |7.00| 1773.52
280.00 | 305.00 [85400.00{0.64| 0.11 5.38 | 0.59 [17.00|20.86| 57 16 3.56 | 5.86 | 7.03 |6.00| 208.55
280.00 | 300.00 [84000.00{0.49| 0.08 5.38 | 0.43 |17.00|15.63| 50 16 3.13 | 5.00 | 6.00 {6.00 | 1246.95
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Mini Buses Fare estimation Template

O = S > — P g o
> 5 @ 5 5 = 3 E 2| ESE = g =2 2
° 3 & 8 P s ¢ = s| 2|28 28| 5| Z| T
>0 x g 2 3 S | B8| 8|Ew| 3| 7| &| 37
5 3 & < ® S 5 2
Route length(L) <10Km
1 |Deir Abu Da'if-Jeinin 7.0 Mercedes | 2002 | 30000 10000 3800 | 600 | 2600 | 200 |1200| 2200 1200
2 |Al jalama, 'Arrana-Jenin 55 Mercedes | 2004 | 30000 7000 3800 | 600 | 2600 | 200 |1400| 2400 1200
3 |Silat al Harthiya - Jenin 9.0 Mercedes | 2004 | 30000 12000 3800 | 600 | 1320 | 220 |1800| 3240 1500
4 | Kafr Dan - Nablus 6.0 Mercedes | 2009 | 24000 10000 5000 | 600 | 3000 | 111 |2000| 3240 4800
5 | Tammun-Tubas 6.0 | Volkswagen | 2001 | 36000 5000 4000 | 600 | 3000 | 240 |1500| 1440 3600
6 [Jalgamus-Um at tut-Jenin 8.0 Mercedes | 2000 | 31200 8000 4000 | 600 | 2040 | 240 |4000| 2500 1800
7 |Qabatiya -Jeinin 8.5 Mercedes | 2000 | 31200 13000 4000 | 600 | 1800 | 240 |3000| 3240 3000
10 Km< L <20 Km
1 |Bal'a-Tulkarim 12.0 | Mercedes | 2009 | 30000 8000 5000 | 600 | 3000 | 250 |3000| 2000 600
2 | Awarta,Udala-Nablus 14.0 | Mercedes | 2008 | 30000 10000 5500 | 600 | 2800 | 200 |4200| 1200 3000
Asira Al Qibliya, Madama,
3 |Burin-Nablus 15.0 | Mercedes | 2004 | 36000 9000 4000 | 600 | 3600 | 200 |2400| 1200 3000
4 | Zeita-Tulkarm 13.7 | Mercedes | 2007 | 30000 10000 3800 | 600 | 3600 | 200 |1500| 1800 1000
Meithalun, Siris ,Al Judeida, Sir -
5 |Jenin 20.0 | Volkswagen | 2007 | 31200 15000 3600 | 700 | 3600 | 120 |3600| 3600 1500
6 |Raba-Jenin 16.0 | Mercedes | 2010 | 33600 15000 4000 | 600 | 4800 | 117 |3200| 3000 3600
7 | Qaffin-Tulkarm 19.0 | Mercedes | 2006 | 31200 10000 6000 | 600 | 2600 | 200 |6000| 1800 3000
8 |Huwwara-'Einabus-'Urif-Nablus | 15.0 | Mercedes | 2005 | 32400 15000 4200 | 600 | 3000 | 220 |3600| 1200 2000
L >20 Km
1 |Talfit -Nablus 23.0 | Mercedes | 2010 | 26400 5000 4000 | 530 | 3600 | 112 |3000| 1200 4800
2 |Majdal Bani Fadil-Nablus 25,5 | Mercedes | 2009 | 30000 7000 5000 | 600 | 3000 | 112 |2700| 1200 4800
3 | Qusra, Jurish - Nablus 28.0 | Mercedes | 2001 | 24000 12500 3900 | 600 | 1700 | 240 [3200| 1200 1320
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Meithalun, Al Judeida, ,Siris,

4 |Sanur-Nablus 32.0 | Mercedes | 2005 | 31200 8000 3600 | 600 | 3600 | 200 |3600| 1200 1500

5 | Tammun -Nablus 23.0 | Volkswagen | 2005 | 36000 7000 6000 | 600 | 3000 | 120 |[1500| 1440 3600

6 |Kafr Rai', Fahma -Jeinin 21.0 | Volkswagen | 2000 | 31200 8500 4000 | 600 | 2500 | 120 |4800| 2220 1800
Alfandagumiya -Silat adh Dhahr-

7 |Jenin 25.0 | Mercedes | 2006 | 30000 6000 4750 | 600 | 2640 | 165 |1800| 2220 1200
Alfandaqumiya - Silat adh Dhahr

8 |-Nablus 22.0 | Volkswagen | 2014 | 31200 7000 5800 | 600 | 2640 | 112 |1200| 1200 2400

9 |Agraba- Nablus 21.0 | Volkswagen | 2000 | 30000 15000 3000 | 600 | 3000 | 118 [5100| 1200 3000

10 |Burga-Bazaryia-Nablus 22.0 | Volkswagen | 2001 | 31200 10000 6000 | 600 | 6500 | 120 [2000| 1200 2400
Seida, 'lllar ,Attil ,Deir Algusun,

11 | Al Jarushiy -Tulkarm 20.0 | Mercedes | 2007 | 30000 5000 5000 | 600 | 3000 | 250 |3000| 2000 600

12 |Jaba'-Nablus 25.0 | Mercedes | 2006 | 30000 10000 5000 | 600 | 2640 | 200 |5600| 1200 1400
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% <
2 |22 3|8 |9| = | 88 |gg= © 2 |22 8 = > S 3 <>
8 2|2 % | §|3|8 |73 ®&% s |8 822 =2 | g3 | 38 | g3
S =1 <« c @ Te| S - < s

800 | 400 |2400| 200 | 100 | 120 | 300 | 2000 | 130000 | 40000 | 2007 | 15 |6000.00 64120.00 |10000.00 | 54120.00
1200 | 500 |2400| 100 | 100 | 120 | 300 | 2000 |160000 | 70000 | 2005 | 19 |4736.84| 60656.84 | 8000.00 | 52656.84
1200 | 500 |1200| 150 | 30 | 120 | 300 | 1500 |163000| 30000 | 2009 | 15 |8866.67 | 68346.67 | 8000.00 | 60346.67
400 | 500|960 | 150 | 50 | 120 | 300 | 1500 | 70000 | 30000 | 2014 | 15 |2666.67| 59397.67 | 7000.00 | 52397.67
1200 | 300 | 720 | 250 | 250 | 120 | 300 | 2775 | 130000 | 25000 | 2010 | 11 |9545.45| 70840.45 | 5000.00 | 65840.45
1800 | 400 |1440| 50 | 100 | 120 | 300 | 2235 |160000| 30000 | 2005 | 15 |8666.67| 69491.67 | 3000.00 | 66491.67
1200 | 300 |1920| 100 | 100 | 120 | 300 | 2235 [125000| 40000 | 2005 | 15 |5666.67| 72021.67 | 5000.00 | 67021.67
1200 [ 500 | 500 | 50 | 50 | 120 | 300 | 6000 |125000| 25000 | 2016 | 13 |7692.31| 68862.31 | 9000.00 | 59862.31
2400 |1200(1200( 60 | 240 |120 | 300 | 500 | 95000 | 25000 | 2017 | 11 |6363.64| 69883.64 |10000.00 | 59883.64
2400 | 400 [1440| 50 | 60 |120| 300 | 2000 | 80000 | 20000 | 2010 | 14 |4285.71| 71055.71 |10000.00 | 61055.71
1200 | 500 | 960 | 50 | 60 | 120 | 300 | 6000 |100000 | 25000 | 2015 | 12 |6250.00| 67940.00 |12000.00 | 55940.00
2400 |1000(1200| 20 | 40 |120| 300 | 250 | 90000 | 30000 | 2014 | 13 |4615.38| 72865.38 | 9000.00 | 63865.38
1200 | 600 |1440| 100 | 120 | 120 | 300 | 2235 | 150000 | 10000 | 2010 | 20 |7000.00| 81032.00 | 3000.00 | 78032.00
720 | 200|960 | 50 | 50 | 120 | 300 | 6000 | 120000 | 30000 | 2014 | 12 |7500.00| 77300.00 |11000.00| 66300.00
1000 | 400 [1200| 100 | 100 | 120 | 300 | 2000 | 75000 | 20000 | 2014 | 11 |5000.00| 72440.00 | 6000.00 | 66440.00
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2000 | 250 |1500| 100 60 | 120 | 300 1200 | 120000 | 30000 | 2015 15 16000.00| 60172.00 | 5000.00 | 55172.00
480 | 250 |1200| 50 50 [ 120 | 300 1200 90000 | 20000 | 2016 13 |5384.62| 63446.62 | 12000.00 | 51446.62
2500 | 500 | 960 | 100 60 | 120 | 300 1200 80000 | 25000 | 2016 5 1108 o0 65400.00 |10000.00 | 55400.00
2400 |1000|1200| 20 40 | 120 | 300 250 120000 | 45000 | 2013 12 16250.00| 65080.00 |10000.00 | 55080.00
2500 | 900 | 720 | 250 | 250 | 120 | 300 2775 |180000 | 20000 | 2008 17 |9411.76| 76486.76 | 5000.00 | 71486.76
1680 | 450 | 960 | 50 50 | 120 | 300 1350 | 150000 | 15000 | 2006 14  19642.86| 70342.86 | 4000.00 | 66342.86
700 | 470 | 600 | 50 50 | 120 | 300 250 90000 | 40000 | 2015 11 14545.45| 56460.45 | 7000.00 | 49460.45
800 | 400|960 | 20 50 | 120 | 300 250 160000 | 50000 | 2016 18 |6111.11| 61163.11 | 3000.00 | 58163.11
1280 | 500 | 720 | 30 60 [ 120 | 300 2000 | 100000 | 30000 | 2005 15 |4666.67| 70694.67 |10000.00 | 60694.67
1200 | 600 | 960 | 50 50 [ 120 | 300 900 130000 | 50000 | 2006 15 |5333.33| 69533.33 | 11000.00 | 58533.33
1200 | 500 | 500 | 50 50 [ 120 | 300 6000 | 120000 | 25000 | 2014 13 | 7307.69| 65477.69 |10000.00 | 55477.69
800 | 440 | 960 | 150 60 | 120 | 300 1500 95000 | 35000 | 2010 16 | 3750.00| 64720.00 | 7000.00 | 57720.00
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-
5 § g j§> 5 §§ py § OO 3 oS ég g g g g Y _§
o | 35| 2 | @ |TEz| 2| 1o |23|95|43|28|=2| 8 |g |8 |E| g%
i %8 | 5 | 5|88 |° | & 2731718 g |7 &

140.00| 297.00 41580.00 | 1.30 0.17 538 | 0.89 | 7.00 | 1536 | 140 20 |19] 7.00 |2.19| 2.63 |3.00| 2790.48

132.00| 304.00 40128.00 | 1.31 0.17 538 | 0.89 | 550 | 1213 | 226 24 119] 942 |1.29] 155 |2.50| 6938.80

126.00| 292.00 36792.00 | 1.64 0.17 5.38 | 0.89 | 9.00 | 22.80 | 140 14 119]10.00|2.28| 2.74 | 2.50| 749.59

96.00 290.00 27840.00 | 1.88 0.17 5.38 | 0.89 | 6.00 | 16.65 | 130 16 (19| 813 |2.05] 246 |2.50| 1415.75

96.00 | 290.00 27840.00 | 2.36 0.17 5.38 | 0.89 | 6.00 | 19.55 | 200 16 [19]1250 156 | 1.88 | 2.00 | 2108.02

96.00 | 290.00 27840.00 | 2.39 0.18 5.38 | 0.97 | 8.00 | 26.90 | 102 8 119]1275[211| 253 |3.00 | 2194.91

140.00 | 292.00 40880.00 | 1.64 0.17 5.38 | 0.89 | 850 | 21.53 | 160 16 |[19]10.00 | 2.15| 2.58 | 2.50 | 1352.27

168.00| 292.00 49056.00 | 1.22 0.18 5.38 | 0.97 [12.00| 26.26 | 150 14 119]10.71 | 2.45| 2.94 |3.50 | 3827.66

182.00| 300.00 54600.00 | 1.10 0.19 5.38 | 1.02 | 14.00 | 29.67 | 123 14 19| 8.79 |3.38| 4.05 |4.00| 1917.05

150.00| 289.00 43350.00 | 141 0.17 5.38 | 0.89 | 15.00 | 34.52 90 8 191 11.25]3.07| 3.68 |4.00| 2018.62

110.00| 291.00 32010.00 | 1.75 0.18 538 | 0.97 | 13.70 | 44.25 | 105 8 19 13.13|3.22| 3.86 |4.50| 2790.48

80.00 282.00 22560.00 | 2.83 0.14 5.38 | 0.76 | 20.00 | 71.90 65 4 191 16.25 442 | 531 |6.00| 2406.64

160.00| 292.00 46720.00 | 1.67 0.17 5.38 | 0.90 | 16.00 | 41.07 90 8 19| 11.25]3.65| 4.38 |5.00 | 2954.49

200.00| 297.00 59400.00 | 1.12 0.17 5.38 | 0.89 | 19.00 | 38.18 85 8 19 10.63 | 3.59 | 4.31 |5.00| 2959.98

150.00| 292.00 43800.00 | 1.52 0.17 538 | 0.89 | 15.00 | 36.15 | 115 10 |19]1150|3.14| 3.77 |4.00| 2396.92
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230.00| 297.00 68310.00 | 0.81 0.20 5.38 | 1.08 | 23.00 | 43.32 89 10 |19 8.90 |4.87| 5.84 [5.50 ] 1392.33
153.00| 295.00 45135.00 | 1.14 0.17 5.38 | 0.89 | 25.50 | 51.84 58 19| 9.67 [5.36| 6.44 |6.00 | 908.68
168.00| 305.00 51240.00 | 1.08 0.17 5.38 | 0.89 | 28.00 | 55.28 58 19| 9.67 |5.72| 6.86 | 6.50 | 1151.97
128.00| 287.00 36736.00 | 1.50 0.14 5.38 | 0.75 | 32.00 | 72.08 62 19| 15,50 | 4.65| 5.58 | 7.00 | 3484.04
150.00 | 292.00 43800.00 | 1.63 0.16 5.38 | 0.86 | 23.00 | 57.34 54 1911350 | 4.25| 5.10 | 6.00 | 2303.19
210.00 | 299.00 62790.00 | 1.06 0.20 5.38 | 1.08 | 21.00 | 44.78 82 10 | 19| 8.20 |5.46| 6.55 |6.00| 1100.26
150.00| 297.00 44550.00 | 1.11 0.17 5.38 | 0.89 | 25.00 | 50.08 78 6 |19]13.00|3.85| 462 |6.00 | 4145.74
264.00 | 298.00 78672.00 | 0.74 0.17 5.38 | 0.89 | 22.00 | 35.91 69 8 [19] 8.63 |4.16| 500 |6.00| 3146.36
220.00 | 300.00 66000.00 | 0.92 0.17 5.38 | 0.90 | 22.00 | 39.96 95 10 |19 9.50 [4.21| 5.05 |[6.00 | 4259.46
144.00 | 288.00 41472.00 | 141 0.17 5.38 | 0.90 | 22.00 | 50.78 65 6 [19]10.83|4.69| 563 |6.00| 2047.50
200.00 | 300.00 60000.00 | 0.92 0.19 5.38 | 1.02 | 20.00 | 38.94 95 191 11.88 |3.28 | 3.93 | 5.00 | 4087.69
140.00 | 300.00 42000.00 | 1.37 0.18 5.38 | 0.97 | 23.00 | 54.01 53 4 119)13.25]4.08| 4.89 |6.00] 2549.45
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