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Since today, Bangkok faces the big pollution and low mobility. One main reason is
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Chapter 1 Introduction

This chapter illustrates the current situation of the transportation in Bangkok, especially on the
First Mile Last Mile for Bangkok metro. Together with the objectives, scope, expected output
and expected benefit of this research.

1.1 Background

Transportation becomes the key factor for sustainable development within societies. It
provides opportunities for the movement of people and goods. Over the centuries, transport
technologies have developed for improving these mobilities in many modes such as shipping,
aircraft, bicycles, motor vehicles, railway, etc. These changes have significantly impacted the
economy, social and overall living of people. Scoping down to the urban transportation, the
mass transit, including subway, elevated rail systems, light rail system, commuter rail, and
bus services, which efficiently commute millions of people each day, in most cities over the
world. Even modern societies have rapidly invented and evolved in the automobile
technologies which provide the individual freedom and convenient movement of people within
the cities. Unfortunately, it has caused the big pollution, congestion that effect on the
environment, societies, for more than decades.

Under the reason above, most cities are looking back to support the use and development of
the mass transit, instead of automobile uses. These mass transit modals offer several
significant benefits, which are increasing overall mobilities, energy-efficient, environment-
friendly, economic and financial benefit, etc. However, one of their major drawbacks is the
accessibility and connecting of the users from their origins to the transit nodes or even to their
desired destination, which is also known as the First and Last Mile (FLM) problem.

Since today, there are three main metro transit systems in Bangkok. The first system is
Bangkok Transit System (BTS) which operate the Light Green Line and Dark Green Line
metro system from the centre of Bangkok with a total length of 54 kilometres, connecting 48
stations. The second system is the Mass Rapid Transit (MRT) which currently operate the
MRT Blue Line in the city centre of Bangkok total of 38 kilometres with 38 stations and MRT
Purple line connecting to the suburban area, a total of 23 kilometres with 16 stations. The
Last Bangkok metro system is the Airport Rail Link(ARL) which operate connecting from the
city centre to Suvarnabhumi Airport, a total of 29 kilometres, with 8 stations. All current
Bangkok metro systems are shown in Figure 1 below. In order to develop the sustainability of
Bangkok mobility, these urban railway transit or metro which are believed to be the main
urban transportation, have to be maximized the uses
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Figure 1 Current Bangkok Metro system

Source: (Schwandl, 2019)

1.2 Statement of Problems

The First and Last mile that is defined as the abilities and convenience of connecting between
the transit nodes with the origin and destination of the journey as shown in Figure 2, which is
the significant factor to influence the uses of public transit.

The problem of Bangkok’s public transportation especially metro or train transit which has
been faced more than decades started from the metro infrastructure projects which have
been developed and implemented as stand-alone projects. There is no integrated plan to
support the people or commuters to conveniently travel from the origin to their desired
destinations. In other words, it is poor linkages within the transportation system and between
the residential area with the activities centre which significantly reduce mobilities and quality
of life. Moreover, Bangkok metro transit fare is claimed to be too expensive for the average
city residents and unaffordable for those of low incomes, that comparing to the cost of living
and the minimum wages in Bangkok. (BangkokPost, 2019)

According to (Prasertsubpakij & Nitivattananon, 2012), the major feeder mode of the metro in
Bangkok is bus transit, with 40%, and van (23%), following by motorcycle taxi and taxi. Many
of the metro users have long journey by using multi-modes transit to their destinations, for
instance starting from walking to get the van to access metro, then connect another
motorcycle taxi to their working place. The estimated travel time of Bangkok people are about
40-60 minutes which is reported as poor accessibility level. In other words, the Bangkok
metro users waste time waiting, many modes paying, and transferring to get through many
transit modes in order to reach their destination.
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First Mile Metro Provided Last Mile

Trip
Figure 2 First and Last Mile

Source: (King, 2016)

1.3 Research Objectives

This research focuses on the price elasticity of demand for Bangkok metro transit and its
acceptable fare range based on users’ opinion. In order to apply for the First Mile/Last Mile
service collaboration between mass transit and ride sharing providers. The project aims to
achieve the main objectives as follows:

1. Analyse the price elasticity of demand for the Bangkok metro transit and its range of the

acceptable Bangkok metro fare base on people opinion, in order to find the feasibility and
approach for providing incentives for users.

2. Analyse the feasibility and the initial approach of the collaboration between metro transit
and ride sharing service.

1.4 Scope of Research

This research focuses on the price elasticity of demand for Bangkok metro transit and its
range of acceptable fare. The opinion of Bangkok metro transit is collected through the
Quialtrics online survey platform. Three high-demand Bangkok metro routes which are Siam
station — Asok station route, Siam station to Mo Chit station route, and Sukhumvit station to
Silom station route are focused for collecting their fare opinion in the survey. The collected
data are the users’ opinions of each focused metro transit route’s fare at 4 level prices, which
are reasonable price, expensive price, too expensive price, and too cheap price. The focused
respondents are the Bangkok metro users with at least 400 responses are collected per
specific metro routes.

Moreover, the interview is conducted, by focusing on 2 main parties, who are the ride sharing
providers in Bangkok, and Bangkok metro operators. The information and perspectives from
these transport providers and metro fare strategy analysis from the survey are the main input
to analyse for the feasibility and approach of the collaboration between transport providers in
order to improve first and last mile problem of Bangkok metro transit.

1.5 Expected Output
From the research approach, the expected outcomes which are aimed to achieve as follows:

a) The range of acceptable fare and the price elasticity of demand for Bangkok metro transit
which is based on the metro user’s opinion and demand. These factors are analysed for
the fare strategies of Bangkok metro transit based on users’ demand.

b) The mutual benefit and approach of the collaboration between metro transit and ride
sharing services in Bangkok.
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Expected Benefits

The research is conducted with two main expected benefits as follows:

a)

b)

The fare strategies of Bangkok metro which achieve the users’ demand in order to
decrease the travelling cost for users and also influence more metro users or increase the
metro services ridership that will benefit for metro transit operators.

The initial approach of the collaboration between Bangkok metro transit and ride sharing
service providers in order to provide more convenience for metro users by improving
metro First Mile/Last Mile. These will benefit to the Bangkok metro users and also the
transport providers that their service demand is increased.



Chapter 2 Review of Literature

2.1 Urban Mobility

As more than half of the population around the world are living in urban areas that cause
pressure on many businesses leading cities, for instance, London, New York, Hong Kong,
etc. These population rising result in the higher cost of living and congestion which people
have suffered for the long commuting from the suburban or outskirt of the cities into the
centre. According to (TheEconomistintelligenceUnit, 2017), the urban congestion effect to the
people’s quality life, economic growth. Around the world. Travelling by road and rail had been
increased by 40% from 2000 to 2010 and are expected to be double by 2050. Especially in
the extremely congested cities such as Moscow, Istanbul and Bangkok, the transporting time
during peak hour can be more than double which is more than 100 extra hours in traffic every
year. Moreover, these congestions are also major causes of pollution. The transportation
account for 23% of global CO2 emissions which result in the health condition into 180,000
deaths annually. These number is not including another 1.25 million deaths and 50 million
injuries from road accidents each year. (TheWorldBank, 2018)

In order to improve the urban transportation, refer to (Abdallah, 2017), mass transit is the
solution for the cities with less pollution, less congestion comparing to the city with dominant
the use of automobile transport. Mass transit network makes the cities more sustainable in
term of reducing the use of cars into the more energy-efficient method, reduce the pollution
level and improve the quality of people’s life.

2.2 Metro First and Last mile

First and Last Mile is the connection which links people from transit with their origins and
destination. This includes all journey purposes, whether going to work, home, shopping etc.
The transit nodes or stops are rarely at the starting doors or destination doors of the
passengers which is one of the major drawbacks of transits. Therefore, transit also relies on
other methods to get to and from transit, for instances walking, bicycling, and other feeders.
These types of connection are referred to as First and Last Mile.

According to (Smith, 2016),In general, walking and bicycling are the most popular and
sustainable method for accessing transits, in the reason of it is healthy and free of charge.
Most people are willing to walk with a maximum of approximately 0.25 miles and ride the
bicycle with 1-3 miles in order to reach transits. However, it depends on the supportive of
infrastructures such as the sidewalk, bicycle lanes, and weather condition in individual
locations. Another transit connection is the personal vehicles which associate with the park
and rides facilities and road condition. Apart from these transit connections, refer to (Chandra,
et al., 2013), there are another 2 types of feeder transit services, which are Fixed routed
Transit (FRT), and Demand Responsive Transit (DRT). FRT involves with the fixed stop along
the fixed routes which is appropriated in the high demand areas, while DRT serves
passengers from the individual passengers’ locations which operate in the low demand area.
These feeder transit services are the improvement of first and last mile problem in term of
safety, cost-effective, reliable and connectivity as they are designed for specific demand in
the individual community that provide integrated door-to-door services for passengers.

Moreover, apart from the feeder and connecting methods, according to
(RiversideTransitAgency, 2017), there are the strategies and best practices to encourage
people to use public transit by maximizing the accessibility. First, facilitate the infrastructure
for walking and biking such as lighting, sidewalk, crossing, bicycle lane, bike parking, and
signage. Together with the auto access facilities such as park and ride. Moreover, Land-use
improvement such as Transit-Oriented Development is also the way to influence people for
using transit. The transportation demand management is also applied for supporting the
access to transit such as ride-sharing, car sharing and ride hailing services.



2.3 Price Elasticity of Demand
2.3.1 What is Price Elasticity of demand?

Most customers in the market are sensitive to the price of the products. It is a simple
assumption that when the products or services price is increased, people will lose their
willingness to buy, on the other hand, when the products or services are cheaper, more
people will buy it. However, in reality, it is more quantifiable than that. The price elasticity is
the economic measurement of the change in the quantity of demand, in the specific products
or services which is related to their price change. (Kenton, 2018)

The marketers in the business need to understand how the demand has responded to the
products or services’ price, which is how it is elastic or inelastic, in order to know how to set or
change the price. The elasticity of each product or service is different. Some products or
services have a big and quick response to the price changes, which normally are defined as
non-essential products and services or there are some substitutes available in the market.
While some products or services have slightly response to the price change even there is a
big change in price that simply means that these products or services are essential which
people need to buy it with no choice. (Gallo, 2015)

2.3.2 Elasticity Calculation

According to (Guo, 2019), there is the formula for price elasticity of demand:

Equation 1 price elasticity formula
Percentage change in quantity demanded

price elasticity of demand (e) = Percentage change in price

Since the change in quantity demanded usually moving in the opposite way to the change in
price, if the price is rising, the demand is usually dropped, or if the price is lower, the demand
will rise. With this reason, the price elasticity coefficient is usually negative.

When the absolute value of price elasticity coefficient is less than 1, it is defined as inelastic to
demand which mean in 1 unit change in price, resulting in less than 1 unit change in demand.
On the other hand, if it is more than 1, this product or service is elastic to demand which
mean in 1 unit change in price will cause a bigger change in demand.

2.3.3 Level of Elasticity

The price elasticity coefficient which is the result of the calculation in Equation 1 has
described how sensitive the customer demand is to the price of product change. Or we can
say that the higher the absolute value of the price elasticity coefficient, the more sensitive of
the customer to the price change. According to (Gallo, 2015), there are five levels of price
elasticity which the product or service can be:

a) Perfectly elastic
The perfectly elastic product or service is when there is a small change in price of them,
but causes the major change in their demand. In this elastic level, the calculation has
assumed that when the small change in price even almost down to zero, cause the big
change to the demand. According to Equation 1: the formula would be

(0]
price elasticity of demand (perfectly elastic) = 7=



b) Relatively elastic
The relatively elastic product or service is when the change in product or service price,
cause a greater change in their demand. So, the price elasticity coefficient is more than 1
(e >1).

c) Unitary elastic
The Unitary elastic is when the change in product or service price, cause the same
change in their demand. So that the price elasticity coefficient would be 1.

price elasticity of demand (unitary elastic) = 1

d) Relatively inelastic
The relatively elastic product or service is when the change in product or service price,
cause a smaller change in their demand. So, the price elasticity coefficient is less than 1
(e <1). This type of product and service are the things most people need and also has a
strong brand such as gasoline. So that even its price has changed, most people still pay
for it.

e) Perfectly inelastic
This perfectly inelastic is when there is no change of the demand when the product or
service price has changed. So the price elasticity coefficient of the perfectly inelastic is
zero (e=0) This type of product or service are the things which consumers absolutely
need with no choice, In other words, even the price has changed, the consumers still
need to buy it anyway.

2.3.4 Total Revenue Test

Total revenue test is the concept which approximates the price elasticity of demand by
measuring the change in total revenue. This concept will be used in the pricing strategy of the
business, in order to have a better aspect on how to maximize the total revenue in specific
products or services. In other words, the small change in prices may affect the big change in
demand and therefore the total revenue. (Kenton, 2020)

In the total revenue test concept, the change in the price of products or services which are
elastic and inelastic to demand will result in a different trend of the total revenue.

e For the products or services which are elastic to demand, increasing in price will only
yield big decreasing in the quantity demanded. So, the total revenue would be
dropped. On the other hand, if the price is discounted, it is likely to result in increasing
the large demand, that would increase the total revenue.

e For the products or services which are inelastic to demand, if its price has increased,
the demand is expected to be a small change or even unchanged, So the increasing
price would lead into increasing total revenue. In the same way as discounting the
price, the demand would not be affected, that the total revenue would be dropped as
well.



2.3.5 Application of Price Elasticity

Price elasticity is one of the key concepts for the Marketing of the business. It reflects how
unique, value-adding or necessary for customers. If the products or service which the
business offer is highly elastic, that means these products or services is defined as the
unnecessary or commodity by customers. On the other hand, if the products or services are
highly inelastic, that means they are value-adding or essential for the customers which they
still willing to buy even its price have risen.

As the marketing goal for the business is to shift its product or service to be more inelastic
because that means its products or services are sustainable, differentiated and meaningful for
customers. The price elasticity is not only the concept to increase the customers’ demand to
buy with the price strategy, but also the crucial concept for analysing the market and
competitors. If the competitors or substitutes play more role to the market, the products or
services of the business may become more elastic which customers are more sensitive to the
price because they have more choices available in the market. (Gallo, 2015)

2.4 Development of Kishi’s Logit PSM
2.4.1 Price Sensitivity Measurement (PSM)

According to (Kishi & Satoh, 2005), price sensitivity measurement (PSM) is the method that
measures the customer’s perspective on the price of the product or service that for this study
would be the transit fare. This model evaluates the perspective of the customer in four price
level of the specified product which are the ‘reasonable price”, “expensive price”, “too
expensive price” and “too cheap price”. PSM has been developed to find the solution through
the psychological approach to find the acceptable product price in the customer’s opinion,
together with the customer’s price sensitivity and acceptability.

In the PSM model, the customers are asked to give the opinion of the product price at 4
different levels. First, “reasonable” price, in this question the customers are asked what is the
most appropriated price of the certain product that they are willing to pay. Secondly,
“expensive” price that the customers are asked what the expensive level price is, to purchase
a certain product. Thirdly, “too expensive” price that the customers are asked what is the
maximum price that they are willing to pay for the certain product. Finally, “too cheap” price, in
this level, the customers are asked what is the minimum price that they would pay for the
products but keeping in mind about the quality of the product when the price is too low. Figure
3 summarize the four level of the price.
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Figure 3 Consumers’ Price Sensitivity and Willingness to Buy

(Source: (Kishi & Satoh, 2005))

Base on the collected price data, the cumulative frequency of each price level is plotted into
graphs as shown in Figure 4 below. The “reasonable” and “too cheap to be willing to buy” are
plotted in the decreased curves. While the “expensive” and “too expensive to be willing to
buy” are plotted in increasing curves. Kishi and Satoh have defined the curves and
intersections of the graph as an example in Figure 5:

1. The intersection between Reasonable curve and Expensive curve is called

“Indifference Price” which is the point that the number of people who think this price is
reasonable and the number of people who think this price is expensive are the same.

2. The intersection between “Too expensive to be willing to buy” curve and “Too cheap
to be willing to buy” curve is called Optimum price, which is the point that has the
lowest demand and it is the point where the number of people who think this price is
too expensive to buy and the number of people who think this price is too cheap to
buy, is the same.

3. The area between Indifference price and Optimum price is the Range of Acceptable
Price.
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> 1500 *

The complementary event of the reasonable price and the expensive price is “should be less
expensive” and the complementary event of the reasonable expensive price is “Should be

more expensive” as are shown in Figure 6 and Figure 7
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2.4.2 Kishi’s Logit PSM (KLP)

In the Price Sensitivity Measurement (PSM) analysis, the Relative cumulative frequencies of
“should be less expensive”, “should be more expensive”, “too cheap to be willing to buy” and
“too expensive to be willing to buy” are used as indicators of the analysis. Kishi’'s Logit PSM
(KLP) has developed the Equation 2 and Equation 3 in order to analyze the customer’s
evaluated prices. The resulting curves are shown in Figure 8.

Equation 2
1

T=———-+—-
1+ expF(x)

Equation 3
F(x)=ax+b
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Where

T: relative cumulative frequency

X: price

Ti, F1: should be less expensive

T2, F2: should be more expensive

Ts, Fa: too expensive to be willing to buy
Ta, F4: too cheap to be willing to buy
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Figure 8 KLP Reference Price Indicators

(Source: (Kishi & Satoh, 2005))

According to Figure 8, there are reference price indicators as follows :

a) Pi1 (Minimum Price)

P1 is the intersection between the curves “Should be less expensive” and “Too cheap to be
willing to buy”. Between these two curves, the price should be discounted less than the
“should be less expensive” level otherwise customers would think it is expensive even they
buy it. However the price should not be decreased to less than the P: level, otherwise, the
customer would feel it is too cheap to be willing to buy because they doubt the product or
service quality. Therefore, P1 is the minimum price it should not be lower than.

b) P2 (Reasonable Price)

P is the intersection of “Too expensive to be willing to buy” and “Too cheap to be willing to
buy” This price indicates the border level that customer is not willing to buy the product. In two
way, if the price is higher than this indicator, more customers think it is too expensive to be
willing to buy. On the other hand, if the price is lower than this indicator, more customers think
it is too cheap to be willing to buy. Therefore, this price can be defined as the price which
customer perceive reasonable considering the quality.
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c) Ps (Standard Price)

P3 is the intersection of “Should be more expensive” and “Should be more expensive” curves.
At this point, the same number of customers think the price is reasonable or expensive from a
complementary viewpoint. In other words, the price is reasonable that the entire population
think the price is neither expensive nor cheap. This standard price represents the price which
the product quality and price are well balanced.

d) P4 (Maximum Price)

P4 is the intersection of “Should be more expensive” and “Too expensive to be willing to buy”
curves that represent the maximum price. If the price is higher than this point, more
customers think that the price is too expensive to buy the product. This maximum price is
determined on the price-conscious basis.

e) Pi1to P4 (Acceptable Price Range)
The price range is between the maximum price and minimum price. The price should be set
within this range that is acceptable for the entire consumer population.

f) Sense of Reasonability
Within the Acceptable Price Range(P:1 to P4), the entire consumer population feels that the
price is more reasonable when it is set between Standard Price(P3) and Minimum Price(P1)

2.4.3 Application of KLP

Kishi’'s Logit PSM (KLP) is used to set the price standard base on the consumer’s demand.
Consumers always weigh the product quality and benefit against the price when they
purchase the products. If they think the price is too expensive, they would not buy the
product. On the other hand, if they feel that the price is too cheap, they suspect the product’s
quality would be low. KLP is applied to set the product price as it will be acceptable for the
target consumers.

Moreover, KLP model indicates the price from the different views which can show the market
segment where the product belongs. It is possible to analyse how the product is evaluated in
the market segment as shown in Figure 9.
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According to Figure 9, the market is segmentalized into Discount Market and Premium
Market. The discount market is the group of consumers who feel a product price within the
range between Standard Price and Minimum Price is too cheap to buy are removed from
those who feel it is reasonable. This discount market is the group of potential consumers who
will buy the product when they feel the price is reasonable. For the Premium market, this
market is the group of consumers who will buy the product despite feeling it is expensive, for
instance, the brand-name goods market. These two markets have potential sales volume in
their market.

2.5 The Impact of metro fare on Riders

Price can affect the customers’ purchase decisions, for instance by discounting some of
products or services prices, may influence more customers. On the other hand, by increasing
the price, may motivate customers to use products or services less or even shift to another
brand.

According to (Litman, 2004), there are many factors can affect how transit fare affect its
consumption decisions as are summarized below:

a) User type: The transit-dependent riders are normally less price-sensitive than the riders
who have alternative choices such as the people who own the cars. The certain groups,
including the low-income people, non-drivers, disabilities, students and elderly people are
more likely to be more transit dependent.

b) Trip type: Elasticity of the off-peak transit trips are typically 1.5 to 2 times higher than
elasticities of the peak-period trip because the peak-period trips are more consist of
commute trips or the trip which people travel regularly. In other words, people are more
necessary or depend on the peak period trips than the trip in the off-peak period
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c) Geography: Large cities and developed cities tend to have lower price elasticity than
suburb area and smaller cities. In the reason of, they have a bigger portion of transit-
dependent users which transit ridership tends to increase with city size.

d) Type of price change: Transit fare, transit service quality and parking pricing tend to have
a great impact on transit ridership. Price elasticity tends to increase when the fare levels
increase. In other words, there will be more elasticity when the fare level is high.

e) The direction of price change: Both fare increases and reductions affect transit ridership.
However, fare increase appears to result in a greater reduction in ridership than the size
which fare reduction will increase ridership.

f) Time period: The period of time which the transit price has impacted have different
elasticities. The elasticities are higher when the customers take price change in
consideration in a longer-term decision such as where to live or work which may affect by
the transit fare in long term decision.

g) Transit type: Different modes of transportation such as bus and rail often have different
elasticities because they have different rider groups in the different market segment.

2.6 Integrated Transport System

In most cities, it is common that the individual mode of transportation such as road, rail,
airway and other infrastructures are developed by different agencies of public and private
companies which operate with a different set of objectives. In theory, the transportation
system should operate as an integrated network including rail, highway, roads, walkways,
bike paths, rivers, air corridors with other coordinated transportation services. Travellers and
logistics providers make the journey to transport to their desired destination by using multiple
parts of the system and expect the integrated experiences. The integration or intermodal of
transportation create the flexibility with many options in one trip for travellers which provide
the convenience, resilience and the mobility even in the unnormal incident such as the metro
or airline strike, traffic jam, etc. (Gudmundsson, et al., 2016)

2.7 Integrating of Ride Hailing services and Public transit

In Bangkok, Grab is the most use ride hailing service. The significant relative statistic of Grab
and metro of Bangkok are shown that in the morning peak hours, 69% of grab rides which
start in residential area, end at the public transit nodes, and with 34% of Grab rides which
start at Public transit nodes, end at educational areas and Job areas. In the same way of the
evening peak hours, 59% of Grab rides which start in the job and educational area, end at the
transit nodes and 45% of grab ride which start at the transit stations will end in the residential
area. These statistics reflect that significant numbers of Grab rides in Bangkok are used for
first and last mile of public transit. (Grab, 2018)

Since today, several transit agencies have started the opportunities to partner or integrate
with the ride hailing services. For instances, bike sharing, car sharing, and private shuttle or
feeder services, etc. These integrations are the alternative to the traditional transit in low
density area or even extending the reach of transit that are addressed to fix first and last mile
problems, and also on-demand transportation especially for seniors and disables. (Blodgett,
etal., 2017)
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As the growth of the integration or partnership between the transportation network companies
and the public transit, According to (Schwieterman & Livingston, 2018), there are 5 basic
categories of partnership/integration as follows:

1)

2)

3)

4)

5)

Encourage the connection between the ride hailing services and the transit through the
discount or other financial incentives. For instances in San Francisco Bay area, Dublin,
offers 50% discount, up to 5 dollars, on all Lyft trips within its municipal boundaries and
include the trip to its BART rapid-transit stations.

Develop smartphone trip planning application to combine ride hailing services and public
transit in a single trip. For instances GoPass mobile application which allows the
travellers to buy their transit tickets and connect to Lyft application, in Dallas.
(DallasAreaRapidTransit, 2019). Ridetap system which allows the real-time information of
both public transit and Lyft transportation that able to combine these transports in the
same trip. (moovelUS, 2016). And other application which combines the ride sharing
services and transit in the single trip such as “Go LA” in Los Angeles, CA, shown in
Figure 10.

Mitigating shortage of parking shortages especially in crucial or centre locations. For
instances the program in Summit, New Jersey, USA, which provide the $ 2-weekday
rideshares to/from the rail stations for the residents who have paid for the rail stations’
parking permit.

Promoting mobility for seniors and/or traveller with impairments. For instances, the
Massachusetts Bay Transportation Authority (MBTA) pilots the program with Lyft and
Uber to provide the limited number of subsidized ridesharing for seniors and disabled.
(MassachusettsBayTransportationAuthority, 2019)

Indirectly promoted transit use or improvement. For instances in Cincinnati, Ohio that
partnership with Uber and transit agencies, established “Cincinnati Mobility Lab” to
promote data sharing, transportation planning with the Transportation Network
Companies in the longer term. (Salzberg, 2018)
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Chapter 3 Research Methodology

This chapter aims to summarise the approach and methods which are used in the research in
order to achieve the objectives. The overall outline of the research methodology is shown in
Figure 11. The methodology of the research begins with (1) conducting the survey to get the
opinion from metro users on Bangkok metro fare. Following by (2) interview the transport
providers for the business perspective for improving first mile last mile by integration or
collaboration of metro transit and ride hailing services and also the approach for providing
discount and financial incentives in order to influence more users. After getting all data from
metro users and transport providers, (3) the discussion is focusing on the Bangkok metro
price elasticity and approach for providing discount and promotion that will benefit for users
and the transport providers. Together with the approach for the collaboration between metro
transit and ride hailing services. These analyses and discussion aim for the main objectives of
this research which are studying the service fare strategies on users’ demand and the
approach for improving first mile last mile of Bangkok metro transit.

Survey Interview Discussion
1. Questionnaire Design 1. Interview Design
1.1 focused metro routes 1.1 focused interview participants 1.Bangkok Metro’s Price
1.2 Questions design 1.2 Interview questions Elasticity.
1.3 Design in Qualtrics
2. Conduct the Interview 2.Approach for providing
2. Conduct the survey 2.1 Participants Invitation incentives on metro fare
2.1 400 samples in each route 2.2 Interviewing
2.2 Collect survey responses 3.Integration between
3. Interview Result Bangkok metro transit and
3. Survey Analysis 3.1 Opinion of providing discount Ride hailing service
3.1 Price elasticity of demand 3.2 Opinion of partnership approach
3.2 Price sensitivity Measurement 4. Conclusion

[

Figure 11 Overall Research Methodology Outline

3.1 Questionnaire Survey Design

The purpose of the survey is analysing for the metro price elasticity and its range of the
acceptable metro fares in Bangkok, based on the opinion and demand of the Bangkok metro
users.

3.1.1 Three specific Bangkok metro routes for the survey

The survey is focusing on three specific routes of Bangkok metro which are Siam station to
Asok station, Siam station to Mo-chit station and Sukhumvit station to Silom station. The
background of these three specific routes are as follows:

a) Siam Station to Asok Station

This route is a part of the Bangkok Dark Green metro Line or Sukhumvit Line which is
operated by Bangkok Mass Transit System Public Company Limited (BTSC). The route
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between Siam Station to Asok Station pass through four intermediate stations as shown in
Figure 12. According to (BTSC, 2019), this route takes time to travel around 7 minutes and
the current fare with the single journey ticket is 30 Thai Baht.

Travel Plan

@ € Siam Station

Chit Lom Station
Phloen Chit Station

MNana Station

@ € Asok Station

Figure 12 Siam Station to Asok Station Route

Source: (BTSC, 2019)

The reason that Siam station and Asok Station are chosen to focus on this research is,
according to (Prachachat, 2018), Siam Station has the highest passenger with 148,000 trips
per day, following to Asok Station where has the second-highest passengers with 135,000
trips per day. With this reason, this research tends to focus on the most travelling or having
the highest demand stations to conduct the survey in order to get the most realistic opinion
and information of this routes between Siam Station and Asok Station.

b) Siam Station to Mo-chit Station

This is also the high demand route where is also the part of Dark Green Line of Bangkok
which starts from Siam station where is the big interchanged station, riding pass through six
intermediated stations into the north of Bangkok, before arriving at Mo-chit station as shown
in Figure 13. This route is operated by Bangkok Mass Transit System Public Company
Limited. Refer to (BTSC, 2019), This route takes time around 14 minutes and cost 44 Thai
Baht with the single journey ticket.

This route is one of the highest demand routes in Bangkok, due to Siam station is the central
station where is the interchange between many metro line and it is also located in the central
Bangkok, together with Mo-chit station where is one of the biggest stations in north Bangkok
area with the third highest passengers around 118,000 trips per day, and it is also the
transportation hub interchange with other transport modes such as van, bus, etc. With these
reasons, this route is chosen to focus on the survey of this research.
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Travel Plan

@ Siam Station

Ratchathewi Station
Phaya Thai Station
Victory Monument Station
Sanam Pao Station

Ari Station

Saphan Khwai Station

@ Mo Chit Station

Figure 13 Siam Station to MoChit station Route

Source: (BTSC, 2019)

¢) Sukhumvit Station to Silom Station

This route is a part of MRT Blue Line of Bangkok which is operated by Bangkok Expressway
and Metro Public Company Limited. This route starts at Sukhumvit station which is in the city
centre of Bangkok with the highest passengers in MRT Blue line around 35 million
passengers per year (MGRonline, 2019) and also be the interchange station with Asok station
of the Dark Green Line. From Sukhumvit Station, riding through three intermediated stations
as shown in Figure 14 then arrive at Silom station where located in the main job area of
Bangkok. Silom Station is also the interchange station with the Light Green Line. According to
(BEM, 2018), the trip from Sukhumvit Station to Silom Station takes around 7 minutes and its
fare is 23 Thai Baht for the single journey ticket.



20

audTuurTTuurslzinalng
THAILAND CULTURAL CENTRE

NIz 9
PHRA RAM § -

NIy
PHETCHABURI

Yuin
SURHUMVI

aud MUy U aMARIA T =)
EEN SIRIKIT N‘"ONAL CONVENTION CEN|

wanIne @WEIM  #RN  guRR ARBIAY
HUA LAMPHONG SAM YAN y 8l EOM PLMPNINI KHLONG TOEI
a CHONG NONS!

Figure 14 Sukhumvit Station to Silom Station Route

3.1.2 Survey Questions
a) Consent for the survey

First of all, participants for this survey will be informed about this survey approach for
instances, why is this survey is conducted? What you have to do if you participate? the
participant’s right, etc. This information will be described in Participant Information Leaflet
(PIL) as shown in Appendix C Appendix C.

After the participants have read the information in Participant Information Leaflet (PIL), If they
consent to participate the survey in order to give the information for this research purpose,
they have to tick in the Consent box in the Participant Consent Form as in Appendix C, before
going to the survey questions. Otherwise, they are able to close down or leave the survey at
any time without any consequences.

b) Main questions

The questionnaire is designed following the Kishi's Logit PSM Analysis which have described

in Clause 2.4. In order to analyse for the appropriated metro fare in Bangkok, four input

factors are needed which are as follows:

e The metro fare which users think it is reasonable.

e The metro fare which users think it is expensive, but still able to purchase it.

e The metro fare which users think it is highest to purchase (to analyse for the too
expensive fare level).

e The metro fare which users think it is too cheap which may not purchase by doubt to its
service quality.

In the survey, the respondents who are the Bangkok metro users will be asked for the opinion
of four levels fare of each of three focused metro routes. These factors will be analysed for
the price elasticity and range of acceptable price of three specific routes which are Siam
Station to Asok Station, Siam Station to Mo-Chit Station, and Sukhumvit Station to Silom
Station.
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Moreover, some general detail of respondents which related to the behaviour of transport in
daily life are needed in this survey, which are the sex, age, range of income, occupation and
is they own the car or not. This information will be used for analysing for the behaviour or
environment and personal factor which may affect the opinion and behaviour of using the
metro transit.

Therefore, in this survey, the main questions outline is shown in Figure 15.

Cansent far the
Survey ?

Have ever used metro
Siam to Asok route 7

Have ever used metro
Siamto Mo-chit raute 7

Have ever used metro
ukhurmwitto Silom route

End

Persanal infarmation Opinion for Opinion for Cpinion far
questions reasonable fare? reasonable fare? reasonable fare?
¥ 7
Opinion for Opin@cm for Opinian far
expensive fare? expensive fare? expensive fare?
¥ ¥
Opinian for Opinion far Opinian far
too expensive fare? too expensive fare? too expensive fare?
17 ¥ ¥
Opinian for Opinian for Opinion far
too cheap fare? too cheap fare? toa cheap fare?

Figure 15 Survey Question Outline

3.1.3 Survey Platform

This survey will be conducted through the Qualtrics online platform. This Qualtrics online
survey platform allows the users to design and conduct the survey through the provided
platform and able to share to the targeted participants to take part in this survey through the
internet. This survey will not offer participants cash payment or any other kind of incentives or
compensation for participating in this survey.

The survey is structured with the all consent form, main questions and other decoration to
allow easier understanding for the respondents. All structures are designed in the Qualtrics
online survey platform as follows:

a) Participant Information Leaflet and Consent Form

According to Figure 16, this first part of the survey will show the link for the participants to go
to the participant Information Leaflet (PIL) which allows patrticipants to read or download,
together with the Consent Form. The participants who consent to participate in this survey
have to select the Consent box then will follow to the next question part.
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Y

11 you do not wish to participate in this survey, please do not proceed to the next section, You can stop and
leave from this survey.
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[l have read and agree with the statement, and allow your response from this survey
to be used in the research.]

Figure 16 Survey Design - PIL and Consent form

b) General information question part

This questioning part will ask the participants about the personal information related to
transport behaviour. The main questions are about the sex, age, range of income, occupation
and as if they own the car. As the functions of Qualtrics Survey Platform, the participants are
allowed to change the language of Survey’s context between Thai and English as preferable.
The designs of this Survey part both in Thai and English are shown in Figure 17 and Figure
18.

The main questions in this part are as follows
e Whatis your sex?

e Whatis your age?

e Whatis your range of income (Baht) ?
e What is your occupation?

e Do you own the car?



LWANaIVINY
O s
O wda
O aun
a1g
O 18251 —
a1fiwuadvitu
O 26-351l
O 36601 O dhrsums
O 1mnnir 601 O wilnoussn
O aniwdasy
QO sgshrdudn
seldsalfiay O dnEau / Tndam
O nfoaiaam
O #7031 10,000 1N O 2
O 10,000 - 20,000 1M
O 20,001- 30,000 1m0 . e
vinudisasuddudndal
O 30,001 - 50,000 U
O 50,001 - 100,000 1 O
, O "ifi
@] gvn71 100,000 uw

Figure 17 Survey Design - Personal Information Questions (Thai)

What is your sex?

O Male
O Female

O other

What is your age?
What is your occupation?

O 18-25
O 256-35 (O Government officer
O 36-60 (O State enterprise officer

(O Private company officer

(O Freelance

O More than 60

O Self-employed business

What is your monthly income? O Student
(O Retired/Unemployed

(O Lower than 10,000 Baht O Other

O 10,000 - 20,000 Baht
(O 20,001- 30,000 Baht
©) 30,001 - 50,000 Saht Do you own the car?
() 50,001 - 100,000 Baht O Yes

@] Higher than 100,000 Baht O No

Figure 18 Survey Design - Personal Information Questions (English)
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c) Bangkok metro — Siam Station to Asok Station route Question part

As the functions of Qualtrics Survey Platform, the participants are allowed to change the
language of Survey’s context between Thai and English as preferable.

In this question part of Siam station to Asok Station route, the participants will be asked first
as if they have ever been travelled by this route as in Figure 19 and Figure 20. If yes, they
will be asked for the opinion of four levels of fare for this route which are the reasonable fare,
expensive fare, the highest fare to be willing to buy and too cheap fare as in Figure 21 and
Figure 22 before going to the next question part. But if the participants have not been
travelled by this route, they will go to the next question part without asking any following
questions in this part.

druivinui lusassa lishrugeinazu wdunasanine BTS annildeny - aandlaien
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Figure 19 Survey Design - Siam Station to Asok Station Route First Page (Thai)

Have you ever travelled with Bangkok metro on Siam station to Asok station route?

Yes
No

Figure 20 Survey Design - Siam Station to Asok Station Route First Page (English)

TuruAsaninu nedaoassa i) sswivdanisuuazaanialan Aoanzaniu
wsinuiten eosiiuwinls

Turrudsuaniitu s1erAasarssaldihsaim ) ssvinvaniamuuaraaiiaian 0
viruEngAnI e Aawin'ls (usifidadne'ls)

Tuaudauanitu nied laoassalihsadia ) sswiwanidauuasaaiiaian A
wranigaimituazing Aaninls

Turudsuasitu winsnenailanaissa lihsaciz(uiv) sswinanilszuuazaaniialdan
amlfuadiasatia vinuarling lfEans (lasnaenylidulaluqauaiwuazanulaaast)

Figure 21 Survey Design - Siam Station to Asok Station Main questions (Thai)
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In your opinion, what is the reasonable fare (THB) of Siam station to Asck station route?

In your opinion, what is the expensive fare but you still able to purchase (THB) of Siam station to Asok station route? (THE)

In your opinian, what is the highest fare thatis able ta purchase (THB) of Siam station to Asok station route?

In your opinion, if the fare of Siam station to Asok station route is discounted to which level (THB) that you will not purchase

it? (because you doubt with its quality and safety)

Figure 22 Survey Design - Siam Station to Asok Station Main questions (English)

According to Figure 21 and Figure 22, the participants are informed with the Siam station to
Asok station route map, and are asked the 4 questions as follows:
e Inyour opinion, what is the reasonable fare (THB) of Siam station to Asok station
route?
e Inyour opinion, what is the expensive fare but you still able to purchase (THB) of
Siam station to Asok station route?
e Inyour opinion, what is the highest fare that is willing to purchase (THB) of Siam
station to Asok station route?
e Inyour opinion, if the fare of Siam station to Asok station route is discounted to which
level (THB) that you will not purchase it? (because you doubt with its quality and
safety)

d) Bangkok metro — Siam Station to Mo-Chit Station route Question part

As the functions of Qualtrics Survey Platform, the participants are allowed to change the
language of Survey’s context between Thai and English as preferable.

This question of this part follows the same step of the previous part. The participants will be
asked first as if they have ever been travelled by this Siam Station to Mo-Chit Station route as
in Figure 23 and Figure 24. If yes, they will be asked for the opinion of four levels of fare for
this route which are the reasonable fare, expensive fare, the highest fare to be willing to buy
and too cheap fare as in Figure 25 and Figure 26 before going to the next question part. But
if the participants have not been travelled by this route, they will go to the next question part
without asking any following question of this part.
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Figure 23 Survey Design - Siam Station to Mochit Station First page (Thai)
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Have you ever travelled with Bangkok metro on Siam station to Mo Chit station route?

O Yes
O No

Figure 24 Survey Design - Siam Station to Mochit Station First page (English)

TurrmArranite NAEasaEssaleih(um) snidamigouuazdaniivaada Aonny
avluusiazfien msiuninls

Tuarmdavanitu nAd lssa s lihdaim ) sswinamidauuasdaivuads A
vinugusAnum Aawinls (wiAdenala)

Tuarmdavanitu nAd lssa s lihdaim ) sswinamidauuasdaivuads A
wrafiganivinusednn Aauinls

Tuaudavasitu winsnae Tasassawihdaiannm) sswindnilldzuuasantimuade
anlsuaddanaiia vinarbinag lduims (lasnerhitullurasweasawlaassio)

Figure 25 Survey Design - Siam Station to Morchit Station Route Main questions (Thai)

In your opinian, what is the reasonable fare (THB) of Siam station to Mo Chit station route?

In your opinion, what is the expensive fare but you still able to purchase (THB) of Siam station to Mo Chit station route?

In your opinion, what is the highest fare that is able to purchase (THB) of Siam station to Mo Chit station route?

In your opinion, if the fare of Siam station te Mo Chit station route is discounted to which level (THB) that you will not

purchase it? (because you doubt with its quality and safety)

Figure 26 Survey Design - Siam Station to Mo chit Station Route Main questions (English)
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According to Figure 25 and Figure 26, the participants are informed with the Siam station to
Mo Chit station route map, and are asked the 4 questions as follows:
¢ Inyour opinion, what is the reasonable fare (THB) of Siam station to Mo Chit station
route?
e Inyour opinion, what is the expensive fare but you still able to purchase (THB) of
Siam station to Mo Chit station route?
e Inyour opinion, what is the highest fare that is willing to purchase (THB) of Siam
station to Mo Chit station route?
e Inyour opinion, if the fare of Siam station to Mo Chit station route is discounted to
which level (THB) that you will not purchase it? (because you doubt with its quality
and safety)

e) Bangkok metro — Sukhumvit Station to Silom Station route Question part

As the functions of Qualtrics Survey Platform, the participants are allowed to change the
language of Survey’s context between Thai and English as preferable.

This part is the last part of this survey, it has the same step of the last two previous question
parts. The participants will be asked first as if they have ever been travelled by Sukhumvit
Station to Silom Station route as in Figure 27 and Figure 28. If yes, they will be asked for the
opinion of four levels of fare for this route which are the reasonable fare, expensive fare, the
highest fare to be willing to buy and too cheap fare as in Figure 29 and Figure 30 before end
of this survey. But if the participants have not been travelled by this route, they will end of this
survey without asking any following questions of this part.

vinumoduadiesaliszwine MRT aonilgyuin uaz goniidau wia'la
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Figure 27 Survey Design - Sukhumvit Station to Silom Station First page (Thai)

Have you ever travelled with Bangkok metro on Sukhumvit station to Silom station route?

Yes

No

Figure 28 Survey Design - Sukhumvit Station to Silom Station First page (English)
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Figure 29 Survey Design - Sukhumvit Station to Silom Station Main questions (Thai)
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In your opinion, what is the reasanable fare (THB) of Sukhumvit station to Silom station route?

In your opinion, what is the expensive fare but you still able to purchase (THB) of Sukhumwit station to Silom station route?

In your opinien, what is the highest fare that is able to purchase (THB) of Sukhumuit station to Silom station route?

In your opinion, if the fare of Sukhumwit station to Silom station route is discounted to which leval (THB) that you will not purchase it?

(because you doubt with its quality and safety)

Figure 30 Survey Design - Sukhumvit Station to Silom Station Main questions (English)

According to Figure 29 and Figure 30, the participants are informed with the Sukhumvit
station to Silom station route map, and are asked the 4 questions as follows:

In your opinion, what is the reasonable fare (THB) of Sukhumvit station to Silom

station route?

In your opinion, what is the expensive fare but you still able to purchase (THB) of

Sukhumvit station to Silom station route?
In your opinion, what is the highest fare that is willing to purchase (THB) of Sukhumvit

station to Silom station route?

In your opinion, if the fare of Sukhumvit station to Silom station route is discounted to

which level (THB) that you will not purchase it? (because you doubt with its quality

and safety)
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3.2 Conduct the survey

3.2.1 Survey Samples

This research focuses on surveying Bangkok Metropolitan people, while the survey will adopt
with the precision rate or sampling error of +5% and normally, approximately 95% of
confidence level will be applied. According to (KREJCIE & MORGAN, 1970), these factors
with the Bangkok Metropolitan population in 2019 is more than 10 million
(WorldPopulationReview, 2020), the sampling size of 384 is needed. Therefore, this research
will take the number of 400 samples of people who have ever been travel by Bangkok metro
in each specific route.

3.2.2 Collect survey responses

This approach is to conduct the survey or questionnaire in order to collect the responses or
answers from the respondents through the Qualtrics online platform. For recruiting the survey
participants, the Qualtrics link of this survey will be shared in the open sourced social media
such as Facebook, the Facebook communities which will be shared with the survey link will
be the public communities related to the Bangkok metro or transportation in order to recruit
the right targeted participants. This survey is not intended to provide any incentives to the
participants.

The responded data will be collected with the number of at least 400 samples of the people
who use to travel in each of three specific metro routes which are focused. These number of
at least 400 samples is sufficient to be analysed for achieving the survey’s objectives.

In the survey, there is a variation in the responses which is an uncontrollable factor. Since this
survey of the research tend to ask for the opinion of the metro fare, and due to it has been
conducted through the online platform which has no direct interaction with respondents and
this survey have no intention to offer any money or incentives to the respondents. There are
some unintentional and unrealistic responses which are not able to be used in the analysis.
Therefore, these responses have to be cut off from the database and need to reconduct the
survey for more responses in order to fulfil the number of sample requirement. This limitation
results in the delay in the survey timeline.

3.3 Survey Analysis

After collecting all the data of at least 400 samples of each three focused metro route, the
main responded data are analysed as follows:

3.3.1 Price Elasticity of Demand of focused Bangkok metro routes
The survey data of each focused Bangkok metro route will be analysed for the price elasticity

of each route. In order to reflect how sensitive the people demand to the Bangkok metro fare.
The price elasticity will be calculated as the formula:

Percentage change in quantity demanded

Price elasticity of demand (e) = Percentage change in price
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3.3.2 Price Sensitivity Measurement of focused Bangkok metro routes

This part of the analysis will follow the Kishi’'s Logit PSM (KLP). From the opinion on four
levels of metro fare of each specific route which are collected during the survey, the KLP
enable to develop the price and marketing strategy by the result of this analysis.

The steps of finding the appropriated metro fare base on KLP concept are as follows:
a) The relative accumulated frequency of each focused Bangkok metro route will be plotted

into four graphs which are:

e The graph of the relative accumulated frequency of the fare which respondents
think it is reasonable.

e The graph of the relative accumulated frequency of the fare which respondents
think it is expensive.

e The graph of the relative accumulated frequency of the fare which respondents
think it is too expensive to be willing to buy.

e The graph of the relative accumulated frequency of the fare which respondents
think it is too cheap to be willing to buy

b) From the four graphs of each focused metro route, The intersection of each graph as
shown in Figure 31. are

e The intersection between Reasonable graph and Expensive graph is called
Indifference Price

e The Intersection between Too cheap to be willing to buy and Too expensive to be
willing to buy graphs is called Optimum price.

e The Intersection between Too cheap to be willing to buy graph and Expensive
graph is the minimum price that customers still confident of the quality of the
service and willing to pay for it.

e The Intersection between Reasonable graph and Too expensive to be willing to
buy graphs is the maximum price that the customers still willing to pay for it.

c) The range between the minimum price that customers still confident of the quality of the
service and willing to pay for it and the maximum price that the customers still willing to
pay for it is the “Range of acceptable price” base on customers’ perspective.
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Figure 31 Relative cumulative frequency of four price level

(Source: (Kishi & Satoh, 2005))

The range of acceptable fare of the Bangkok metro fare from the Kishi’'s Logit PSM (KLP),
with the price elasticity of demand for the Bangkok metro fare, are the main factors to analyse
for the feasibility to discount or provide the promotion in the appropriated level in order to
increase the metro users’ demand. Moreover, these are one of the main input for Analysing
the business benefit-sharing for the approach of an integrated transport system which
integrates and partnership among transport providing companies as the research objectives.

3.4 Interview Design
3.4.1 Interview participants

Due to the purpose of this interview is collecting and understand the business perspective of
the metro transit operators and the ride hailing service companies or Transportation Network
Companies (TNC) Therefore, the main focused participants are the representative of the
metro transit operators and ride hailing service companies in Bangkok.

a) Bangkok Expressway and Metro Public Company Limited (BEM)

Bangkok Expressway and metro PLC (BEM) is one of the metro operators in Bangkok. It
operates two main metro transit line which are MRT Blue Line that includes 38 stations total
of 38 kilometres in the city centre of Bangkok and MRT Purple Line that connects to the
suburban area, includes 16 stations total of 21 kilometres (BEM, 2018).All two MRT system
which are operated by BEM are shown in Figure 32. From these reasons, Bangkok
Expressway and Metro Public Company Limited is one of the targeted interview participants
in this research.



32

amiiongu - rws: | s
(Wolriums Tasuia 1/2563)
o0 Pasa - Th Phe Station o
(Open Quarte 1/2020) “
st
i o
mCD
1 s .

Figure 32 MRT system, operated by BEM

Source: (BEM, 2018)

b) Bangkok Mass Transit System Public Company Limited

Bangkok Mass Transit System Public Company Limited is also one of the biggest metro
operators in Bangkok. It operates two main metro line which are the Light Green Line and
Dark Green line which connects the city centre of Bangkok to the suburban area. They
combine total length of more than 54 kilometres, connecting 48 stations (BTSC, 2018). This
company are other Bangkok metro operators who is the target in this interview.

¢) Grab Thailand

Grab is Southeast Asia’s leading ride hailing service or Transport Network Company (TNC)
who is established in Malaysia. It is the largest mobile technology company who connects
millions of consumers to millions of drivers, merchants and businesses in the 21 cities across
6 countries in South East Asia. Grab provide transportation service, food delivery service,
financial service, etc. Grab Thailand has been established since 2013, nowadays Grab
Thailand has provided service for more than 1.2 million kilometres. (Grab, 2019). Therefore,
Grab is one of the main rides hailing service in Bangkok and with this reason, Grab Thailand
is one of the main focus of this interview in this research.

d) Get Thailand

Get Thailand is the ride hailing service or Transport Network Company, it is established in
February 2019 from Thai funding team with Go-Jek who is the big ride hailing service from
Indonesia. It provides a range of services starting from the transportation services, food and
parcel delivery services in Bangkok area and expanding the service to other cities in Thailand.
With these reasons, Get Thailand Company is another focus in this interview of this research.
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3.4.2 Interview questions

In order to achieve the research objectives, this interview aims to get the response from the
transport providers into main topics, which are the service fare strategy including the
promotion or discount which will be provided to the customers, and the business collaboration
perspective between metro transit and ride-hailing service that focus on the cooperation and
benefit-sharing between businesses. Therefore, the main questions of this interview are as
follows:

a) Service fare perspective
e What do you think about the price elasticity of demand for your services?
e What is the approach or strategy of providing discount or promotion in order to
influence more customers in the long term?
b) Integration between metro transit and ride hailing services
e What do you think about the First Mile Last Mile problems or the Bangkok transit?
And do you have any approach for improving the accessibility for Bangkok transit?
e What do you think about the collaboration and integration among transportation
modes for the integrated transportation network?
¢ What do you think about the approach for partnership between ride hailing service
and metro transit in Bangkok? In order to improve the First Mile Last Mile of metro
transit.
e In case of collaboration between ride hailing service and metro transit, what type of
co-promotion should be provided for the customers?
¢ In case of collaboration between ride hailing service and metro transit, do you think it
would be mutual benefits for the businesses?

35 Conduct the interview

3.5.1 Participants invitation

The main focused companies in this interview are Bangkok Expressway and Metro Public
Company Limited, Bangkok Mass Transit System Public Company Limited, Grab Thailand,
and Get Thailand. The researcher submitted the official invitation letter from Chulalongkorn
University to these four companies in order to invite for the interview. The invitation letters
inform about the information or the research, request for the participation and also inform the
main questions of the interview. The four official letters are shown in Appendix B.

In the interview of this research, the participants of the interview are the management level of
the main Bangkok metro operators and Ride hailing services companies in Bangkok. The
researcher starts submitting the official letter from the university to invite 4 participants from 4
companies for the interview with no intention to offer any incentives to participants. However,
there are only 2 responses from 2 companies, that were willing to participate in this research.
Even the researcher followed up contact with another 2 companies, they were not available
for giving the interview within the thesis timeline. Therefore, this research has been analysed
the information and perspectives from 1 Bangkok metro operator and 1 ride hailing service
company who are Bangkok Expressway and Metro public company limited and Get Thailand
company, respectively.
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3.5.2 Interviewing

Before the interview, all participants are informed with the Participant Information Leaflet (PIL)
and if they understand and accept to take part in the interview, they are required to sign on
the consent form in order to give consent for giving information in this interview to use for the
research purpose. During the interview. The interview with each participant takes about 30
minutes.

3.6 Discussion

After collecting data of the opinion of the metro transit operators and ride hailing service
companies from the interviews. The result and analysis which would be analysed in to
achieve the research objectives are as follows:

3.6.1 Bangkok Metro’s Price Elasticity.

The price elasticity of demand of Bangkok metro will be discussed whether how elastic they
are, which following the discussion of the factors which affect the elasticity of metro fare in
Bangkok.

3.6.2 Feasibility for providing incentives on metro transit fare

Following from the survey result, the price elasticity of demand and range of acceptable price
of Bangkok metro transit, with the transport provider’'s perspective from the interview will be
discussed. These results and analysis will be discussed whether how benefit and feasibility
for providing the promotion or financial incentives on transit fare for customers.

3.6.3 Integration between Bangkok metro transit and Ride hailing service

All results from the survey and interview in this research are used to discuss for the feasibility
and approach for integrating or partnership between Bangkok metro transit and ride hailing
service companies. The discussion emphasizes on the approach and benefit-sharing of the
integration between transport providers, together with the benefit for the Bangkok metro users
from the improved first mile last mile of metro transit and seamless mobility which are able to
influence people using Bangkok metro transit as the main transport mode.
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Chapter 4 Results and Analysis

4.1 Number of Surveys

The researcher collected the survey data from March 2020 until May 2020, the researcher
has filtered the incompleted results out and has the completed survey results left of 616
responses. However, as this survey focus on the people who used to commute with the
specific Bangkok metro specific routes. After sorting the data from respondents who use to
commute in each specific routes, the number of survey results which are used to analyse in
each routes are as follows

e 500 responses of people who use to commute with Siam Station to Asok Station Route

e 449 responses of people who use to commute with Siam Station to Mo Chit Station Route

e 400 responses of people who use to commute with Sukhumvit Station to Silom Station
Route

Each metro route gets the number of survey responses more than 400 responses, more than
the number according to (KREJCIE & MORGAN, 1970) which define the needed sample of
384 samples.

4.2 General Information of survey respondents

According to the survey, the respondents are asked about their general information which are
sex, age, monthly income, occupation and if they own the car or not. The results are as
follows:

4.2.1 sex and age of the respondents

Table 1 Sex and Age of survey participants

Ratio Total Total

Sex Age Number (%) Number | Ratio
18-25 100 16.2
26-35 158 25.6

Male 36-60 85 138 350 °68
over 60 7 11
18-25 76 12.3
26-35 115 18.7

Female 36-60 70 11.4 266 43.2
over 60 5 0.8

Other - 0 0 0 0
Grand Total 616 100
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SEX & AGE
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Figure 33 Sex and Age proportion of survey participants

According to Table 1 and Figure 33, there are slightly different between the proportion of
participants who are male and female about 56.8 and 43.2 percent respectively. Most of the
participants are in adult age between 26-35 years, both in male and female. While the number
of the metro users in senior age or over 60 years old is only 12 people which are about 1.9%
of all participants.

It seems that the number of Bangkok metro users of male and female have similar trends if
we compare at the same range of age. In other words, the Bangkok metro users are mostly in
the working-age especially in the age between 26-35 years, with a similar ratio between male
and female.



4.2.2 Occupation and Monthly Income

Table 2 Occupation of Survey participants

Occupation No. Ratio (%)
Student 114 18.5
Government officer 68 11.0
State enterprise officer 7 1.1
Private company officer 297 48.2
Self-employed business 37 6.0
Freelance 54 8.8
Retired/Unemployed 17 2.8
Other 22 3.6
Grand Total 616 100

OCCUPATION

Retired/Unemployed Other 3.6%
2.8% T

_ Student 18.5%
Freelance 8.8%

Self-employed _
business 6%

11%

Private company
officer 48.2%

Government officer

Figure 34 Occupation proportion of Survey participants

37

According to Table 2 and Figure 34, the most three occupations of Bangkok metro users are
private company officer, student and Government officer with the proportion of 48.2%, 18.5%,

and 11% respectively. These three groups have a total ratio at 77.7% of all participants.
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Table 3 Monthly income of survey participants

Monthly Income (Baht) | Number Ratio (%)
lower than 10,000 71 115
10,000 - 20,000 128 20.8
20,001- 30,000 148 24.0
30,001 - 50,000 136 22.1
50,001 - 100,000 77 12.5
over 100,000 56 9.1
Grand Total 616 100.0

Monthly Income

over 100,000 [N c6
50,001 - 100,000 NG 77
30,001 -50,000 NG 136
20,001- 30,000 |GGG 148
10,000 - 20,000 GG 128

Monthly Income (Baht)

lower than 10,000 NG 71

0 20 40 60 80 100 120 140 160

Number of metro users
Figure 35 Monthly income proportion of survey participants

According to Table 3 and Figure 35, there is 24%% of metro users who have income
between 20,001-30,000 Thai Baht per month, slightly more than the users who have income
between 10,000 to 20,000 baht and 30,000 to 50,000 baht which are the ratio of 20.8% and
22.1% respectively. In other words, most of the Bangkok metro users are the low to medium
income people who have monthly income between 10,000 to 50,000 baht. While only 11.5%
and 9.1% of Bangkok metro users are low and high-income people with lower than 10,000
baht and over 100,000 baht per month, respectively.

These numbers significantly show that trend of commuting with Bangkok metro which is most
travelling by the medium-income people.



Table 4 Occupation with Income of survey participants

Total
Occupation Monthly Income Number | Ratio (%) Total Ratio
(Baht) Number
(%)
lower than 10,000 60 52.6
10,000 - 20,000 43 37.7
Student 20,001- 30,000 7 6.1 114 185
30,001 - 50,000 3 2.6
over 100,000 1 0.9
10,000 - 20,000 17 25.0
20,001- 30,000 21 30.9
Government officer 30,001 - 50,000 16 23.5 68 11.0
50,001 - 100,000 11 16.2
over 100,000 3 4.4
. . 20,001- 30,000 4 57.1
State enterprise officer 50,001 - 100,000 3 429 7 1.1
lower than 10,000 2 0.7
10,000 - 20,000 57 19.2
. . 20,001- 30,000 88 29.6
Private company officer 30,001 - 50,000 36 290 297 48.2
50,001 - 100,000 35 11.8
over 100,000 29 9.8
lower than 10,000 1 2.7
10,000 - 20,000 1 2.7
. 20,001- 30,000 6 16.2
Self-employed business 30,001 - 50,000 10 270 37 6.0
50,001 - 100,000 7 18.9
over 100,000 12 32.4
lower than 10,000 2 3.7
10,000 - 20,000 8 14.8
20,001- 30,000 13 24.1
Freelance 30,001 - 50,000 14 25.9 >4 8.8
50,001 - 100,000 12 22.2
over 100,000 5 9.3
lower than 10,000 6 35.3
10,000 - 20,000 2 11.8
. 20,001- 30,000 3 17.6
Retired/Unemployed 30,001 - 50,000 5 118 17 2.8
50,001 - 100,000 3 17.6
over 100,000 1 5.9
20,001- 30,000 6 27.3
30,001 - 50,000 5 22.7
Other 50,001 - 100,000 6 27.3 22 3.6
over 100,000 5 22.7

Grand Total 616 100
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According to Table 4 and Figure 36, the group of occupation and income which most
commute with Bangkok metro is the Private company officers who have medium-income
between 10,000 to 50,000 baht. The second highest is the student who has low income, lower
than 10,000 baht. The third highest number is the Government officer who has medium-
income between 10,000 to 50,000 baht. These numbers illustrate that most of the Bangkok
metro users are the office employee who needs to commute with the metro transit for going to
work or even the students who need to take the metro for the schools or universities.

4.2.3 Car Owning

Table 5 Car owning rate of survey participants

Car Owning Number Ratio (%)
Yes 331 54
No 285 46
Total 616 100

Refer to Table 5, it is interesting that, the number of the Bangkok metro users who own the
cars, at 54%, is slightly more than who do not own the car which is 46%. In other words, more

than half of the Bangkok metro users actually own the cars
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4.3 Opinion of Bangkok Metro fare

According to the survey, three routes of Bangkok metro routes are focused as follows:
e Siam station to Asok station route which its current fare is 30 Baht

e Sijam station to Mo chit station route which its current fare is 44 Baht
e Sukhumvit station to Silom station route which its current fare is 23 Baht

In each of the routes, the participants who use to commute with each specific route are asked
for the opinion of its fare in 4 levels which are:
e The fare which users think it is reasonable.

e The fare which users think it is expensive, but still able to purchase it.

e The fare which users think it is the highest fare to be willing to purchase.

e The fare which users think it is too cheap which may not purchase by doubt to its
service quality.

The result of each focused Bangkok metro route is as follows:

4.3.1 Opinion of Siam station to Asok station route fare

The current fare of Bangkok metro in Siam station to Asok station route is 30 Baht. The
number of 500 people who use to commute in this route are asked for the opinion of four
levels of fare for this route.
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a) The reasonable fare of Siam station to Asok station route

Table 6 The reasonable fare of Siam station to Asok station route in users' opinion

Fare (baht) No. Percentage
5 12 2.4
6 1 0.2
7 3 0.6
8 10 2
9 6 1.2

10 60 12
11 1 0.2
12 7 14
13 1 0.2
14 1 0.2
15 94 18.8
16 2 0.4
17 i 0.2
18 4 0.8
19 2 0.4
20 163 32.6
21 3 0.6
22 2 0.4
23 3 0.6
24 6 1.2
25 69 13.8
26 2 0.4
28 2 0.4
29 1 0.2
30 34 6.8
35 7 14
37 1 0.2
40 2 0.4
Total 500 100

Refer to Table 6 and Figure 37, there are 6.8% of the users who think that the current fare of
30 Baht is already reasonable. While there are 91.2% of users who think the fare of this route
should be discounted and there are only 2% of users who think the reasonable fare of this
route is more than 30 baht.

Most of the users, at 32.6%, think that the fare of this route should be 20 Baht. There are
about 13.8% who think that the reasonable fare should be 25 baht and another 18.8% of
users think that the reasonable fare for this route is 15 baht.

The highest fare which there are 2 users or 0.4% of all users think it is reasonable for this
route is 40 baht and there are 12 users or 2.4% of all users think that the reasonable fare is 5
baht which is the lowest fare.

It is significantly shown that most of the Bangkok metro users who use to commute with this
route think in the same direction that the fare of this route should be less than the current fare
(30 baht) which the reasonable fare of most users opinion is 20 baht.
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a) The expensive fare, but still able to purchase of Siam station to Asok station route

Table 7 The expensive fare of Siam station to Asok station route in users' opinion

(EZ::) No. Percentage
6 1 0.2
10 1 0.2
12 3 0.6
14 2 0.4
15 17 3.4
16 12 2.4
18 4 0.8
19 19 3.8
20 46 9.2
21 6 1.2
22 7 1.4
23 7 1.4
24 5 1
25 72 14.4
26 9 1.8
27 7 1.4
28 5 1
29 14 2.8
30 139 27.8
31 1 0.2
32 1 0.2
35 43 8.6
38 1 0.2
40 41 8.2
42 1 0.2
43 1 0.2
44 1 0.2
45 13 2.6
49 1 0.2
50 18 3.6
55 2 0.4

Total 500 100

Even there are 6.8% of users think that the current fare of this route(30 baht) is reasonable,
according to Table 7 and Figure 39, 27.8% of users think that the current fare is expensive,
following to 14.4% of users feel that it would be expensive at the fare of 25 baht.

However, there is 8.6% and 8.2% of users think that the fare of this route is expensive if it is
increased to 35 baht and 40 baht, respectively. In overall, the fare of this route which most
users think it is expensive are in the range of 20-30 baht. It results in Figure 40 which the
accumulated frequency graph has a high slope in fare range of 20-30 baht.
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b) The highest fare to purchase of Siam station to Asok station route

Table 8 The highest fare of Siam station to Asok station route in users' opinion

(E:[ﬁ) No. Percentage
10 1 0.2
12 1 0.2
14 1 0.2
15 8 1.6
16 5 1
18 3 0.6
19 10 2
20 34 6.8
21 6 1.2
22 5 1
23 9 1.8
24 2 0.4
25 55 11
26 5 1
27 3 0.6
28 5 1
29 15 3
30 118 23.6
31 4 0.8
32 2 0.4
33 3 0.6
35 43 8.6
36 1 0.2
38 1 0.2
40 65 13
41 1 0.2
42 2 0.4
44 1 0.2
45 14 2.8
50 40 8
52 1 0.2
55 7 14
60 23 4.6
65 3 0.6
70 1 0.2
80 1 0.2
100 1 0.2

Total 500 100
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According to Table 8 and Figure 41, most of the users at 23.6% think that they are not willing
to commute with this metro route if the fare is more than 30 baht, following to 13% and 8.6%
of users will not commute with this routes if its fare is increased to more than 40 baht and 35
baht, respectively. However, there are 11% of users are not willing to commute in this route
even its fare is discounted to 25 baht.

Refer to Table 7, most users of this route think the expensive fare is between 20 baht to 30
baht which is consistent to Table 8 and Figure 42 that most users will not commute in this
route if its fare is increased to more than the level between 25 baht to 40 baht. And if the fare
is increased to more than 60 baht, there will be only 6 users or 1.2% who are willing to pay for
it.
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b) too cheap fare which may not purchase by doubt its service quality of Siam station to
Asok station route

Table 9 The too cheap fare of Siam station to Asok station route in users' opinion

(E:::) No. Percentage
0 70 14
1 24 4.8
2 13 2.6
3 22 4.4
4 7 1.4
5 122 24.4
6 2 0.4
7 6 1.2
8 8 1.6
9 2 0.4
10 136 27.2
12 7 1.4
13 4 0.8
15 50 10
16 2 0.4
18 3 0.6
19 1 0.2
20 18 3.6
22 il 0.2
25 2 0.4

Total 500 100

According to Table 9 and Figure 43, it seems that by discounting the fare to too low level is
not result to increasing the demand, but on the other hand, it also affect to the confidence of
users on the safety and quality of service. In reason of the metro is the mass transit which
people rely on it every day, so users are really concern on the safety and reliability while
commuting with metro.

Therefore, this is why there are 224 users or 44.8% will not commute with this metro route if
its current fare is discounted around 66%, to 10 baht. And another 28% of users will not
commute with this route if its fare down to 5 baht. Moreover, there are 70 users or 14% who
are not willing to commute with this route if it is zero or free of charge.
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4.3.2 Opinion of Siam station to Mo chit station route fare

The current fare of Bangkok metro in Siam station to Mo Chit station route is 44 Baht. The
people who use to commute in this route are asked for the opinion of four levels of fare for
this route.

a) The reasonable fare of Siam station to Mo chit station route

Table 10 The reasonable fare of Siam station to Mo chit station route in users' opinion

(Ez:ﬁ) No. Percentage
5 3 0.7
9 1 0.2
10 23 5.1
11 1 0.2
12 4 0.9
14 3 0.7
15 27 6.0
16 1 0.2
18 3 0.7
20 59 13.1
22 1 0.2
24 5 1.1
25 62 13.8
26 e 0.2
27 1 0.2
28 4 0.9
29 1 0.2
30 125 27.8
32 1 0.2
34 1 0.2
35 49 10.9
36 3 0.7
40 52 11.6
45 9 2.0
50 4 0.9
55 2 0.4
60 2 0.4
70 1 0.2

Total 449 100

According to Table 10 and Figure 45, there are only 2% of users who think that 45 baht
which is close to the current fare of 44 baht is reasonable. However, most users, about
27.8%, think that 30 baht is the reasonable fare and following to 13.8% and 13.1% of users
think that 25 baht and 20 baht is reasonable, respectively. However, there are only 9 users or
1.9% who think that the reasonable fare of this route is higher than 45 baht.
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In overall, most users of Siam station to Mo chit station route think that the reasonable fare
should be cheaper than the current fare (44 baht) that the reasonable fare in the majority of
users’ opinion are between 20 to 40 baht.
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Figure 46 Accumulated frequency of reasonable fare of Siam station to Mo chit station route in
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Refer to Figure 46, most users think that the reasonable fare are between 20 baht to 40 baht,
which illustrate that this accumulated frequency graph has high slope between fare length of
20-40 baht.
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b) The expensive fare, but still able to purchase of Siam station to Mo chit station route

Table 11 The expensive fare of Siam station to Mo chit station route in users' opinion

(E:LG:) No. Percentage
15 5 1.1
16 6 1.3
17 1 0.2
18 1 0.2
19 4 0.9
20 13 29
21 4 0.9
22 2 0.4
23 2 0.4
24 4 0.9
25 28 6.2
26 4 0.9
27 1 0.2
28 1 0.2
29 2 0.4
30 47 10.5
31 2 0.4
32 4 0.9
33 2 0.4
34 2 0.4
35 55 12.2
37 1 0.2
38 5 1.1
39 1 0.2
40 89 19.8
41 3 0.7
42 3 0.7
43 3 0.7
44 14 3.1
45 41 9.1
48 1 0.2
50 56 125
55 13 2.9
59 1 0.2
60 18 4.0
65 2 0.4
70 2 0.4
80 3 0.7
90 1 0.2
100 2 0.4

Total 449 100
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According to Table 11 and Figure 47, there are 14 users or 3.1% think that the current fare
(44 baht) is expensive. However, most of the users,at 19.8% think that 40 baht is expensive
following to 12.5%, 12.2% and another 10.5% of users think that 50 baht, 35 baht and 30 baht
is the expensive fare for this route, respectively. However, there are 140 users or 31.2% think
that the it would be expensive if the fare of this route increase to more than 44 baht, up to 100
baht.

In overall, for the Bangkok metro - Siam station to Mo chit station route, most users think that
the expensive fare are between 35-50 baht which seem that the current fare (44 baht) is in
expensive level for them.
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¢) The highest fare to purchase of Siam station to Mo chit station route

Table 12 The highest fare of Siam station to Mo chit station route in users’ opinion

(EZ::) No. Percentage
15 2 0.4
18 1 0.2
19 2 0.4
20 5 11
21 4 0.9
23 1 0.2
24 2 0.4
25 21 4.7
26 1 0.2
28 1 0.2
29 3 0.7
30 39 8.7
31 4 0.9
32 2 0.4
33 1 0.2
34 1 0.2
35 26 5.8
36 3 0.7
37 2 0.4
38 - 0.2
39 ik 0.2
40 67 14.9
41 2 0.4
42 6 1.3
43 5 1.1
44 23 5.1
45 46 10.2
46 1 0.2
48 1 0.2
49 1 0.2
50 71 15.8
51 1 0.2
53 2 0.4
55 19 4.2
60 40 8.9
65 6 1.3
69 1 0.2
70 16 3.6
80 10 2.2
90 1 0.2
95 2 0.4
100 2 0.4
120 2 0.4
130 1 0.2

Total 449 100




55

Refer to Table 12 and Figure 49, 5.1% of users think that the current fare or 44 baht is the
highest fare to pay for commuting in this route, following to 14.9%, 15.8% and 8.9% of users
think that 40 baht, 50 baht and 60 baht are the highest fare they are willing to pay for this
route, respectively. In other words, If the fare of this route is increased to 50 baht, 61.2% of
users will not commute with this route because they think it is too expensive.

Moreover, if its fare is increased to 100 baht, there will be only 5 users or 1% who still pay for

commuting with this metro route. However, the highest fare which is accepted is 130 baht
which there is only 1 user accept this fare.

80

71

70 d

60

50

40

Frequency

30

20

10

0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100 105 110 115 120 125 130 135 140

Fare (Baht)

Figure 49 Frequency of the highest fare of Siam station to Mo chit station route in users' opinion

500
450
400
350
300
250
200
150
100
50
0

Accumulated Frequency

0O 5 10 15 20 25 30 35 40 45 50 55 60 65 70 75 80 85 90 95 100105110115120125130135 140

Fare (Baht)

Figure 50 Accumulated frequency of the highest fare of Siam station to Mo chit station route in

users' opinion



56

According to Figure 50, In overall, most users of Siam station to Mo Chit station route think
that the fare which is too expensive to pay for is between 40 — 60 baht, that is high slope in
this price range of the accumulated frequency graph.

d) too cheap fare which may not purchase by doubt to its service quality of Siam station
to Mo chit station route

Table 13 The too cheap fare of Siam station to Mo chit station route in users' opinion

(E:::) No. Percentage
0 59 13.1
1 7 1.6
2 11 2.4
3 7 1.6
4 8 1.8
5 60 134
6 5 1.1
7 3 0.7
8 6 1.3
9 3 0.7
10 111 24.7
12 3 0.7
13 1 0.2
14 1 0.2
15 70 15.6
16 2 0.4
18 1 0.2
19 0.7
20 67 14.9
22 2 0.4
23 1 0.2
25 8 1.8
29 1 0.2
30 5 1.1
35 2 0.4
40 2 0.4

Total 449 100

According to Table 13 and Figure 51, there are 111 users or 24.7% who think that if the fare
is discounted to 10 baht, they will not travel with this metro route, following to another 15.6%,
14.9%, who think the too-cheap fare of this metro route are 15 baht and 20 baht,
respectively. Moreover, 59 users or 13.1% of users think that zero or free of charge is the too-
cheap fare level of this route and will deny travelling in this route because they think it is too
cheap and doubt with its service quality and safety.
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Refer to Figure 52, there are high slope in the accumulated frequency graph between fare
length of 0 baht to 20 baht, which mean that the fare that is too cheap for this route in their
opinion are between free of charge to 20 baht.
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4.3.3 Opinion of Sukhumvit station to Silom station route fare

The current fare of Bangkok metro in Sukhumvit station to Silom station route is 23 Baht. The
people who use to commute in this route are asked for the opinion of four levels of fare for
this route.

a) The reasonable fare of Sukhumvit station to Silom station route

Table 14 The reasonable fare of Sukhumvit station to Silom station route in users' opinion

(E:L?) No. Percentage
5 17 4.3
7 6 15
8 7 1.8
9 5 1.3
10 42 10.5
12 5 1.3
14 3 0.8
15 63 15.8
16 1 0.3
17 1 0.3
18 7 1.8
19 1 0.3
20 122 30.5
21 1 0.3
22 4 1.0
23 8 2.0
24 5 1.3
25 50 125
28 1 0.3
29 1 0.3
30 33 8.3
35 11 2.8
40 6 15

Total 400 100

According to Table 14 and Figure 53, for Sukhumvit station to Silom station route, 30.5% of
the users think that 20 baht is the reasonable fare of this route. Following to 15.8% and 10.5%
of users think that the current fare of this route (23 baht) should be discounted to 15 baht and
10 baht respectively. On the other hand, 12.5% and 8.3% of users think that the reasonable
fare for this route can be increased to 25 baht and 30 baht, respectively.

In overall, refer to Figure 54, the accumulated frequency graph of the reasonable fare has
high slope between the fare range of 15 baht to 25 baht, which mean that most users think
that between 15 baht to 25 baht is the reasonable fare for Sukhumvit station to Silom station
route.
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b) The expensive fare, but still able to purchase of Sukhumvit station to Silom station
route

Table 15 The expensive fare of Sukhumvit station to Silom station route in users' opinion

(E:[ﬁ) No. Percentage
10 2 0.5
11 1 0.3
12 1 0.3
13 1 0.3
14 5 1.3
15 2 0.5
16 27 6.8
17 3 0.8
18 5 1.3
19 20 5.0
20 30 7.5
21 7 1.8
22 2 0.5
23 22 55
24 2 0.5
25 75 18.8
26 3 0.8
27 2 0.5
28 6 15
30 61 15.3
33 2 0.5
35 43 10.8
36 3 0.8
38 1 0.3
40 37 9.3
45 16 4.0
50 17 4.3
55 1 0.3
60 2 0.5
75 1 0.3

Total 400 100

According to Table 15 and Figure 55, there are 75 users or 18.8% of users think that 25 baht
is the expensive fare of this route, following to another 15.3%, 10.8% and 9.3% of users think
that 30 baht, 35 baht and 40 baht are the expensive fare, respectively. In overall, as in Figure
56, most of the users think that the expensive fare of this route is between 25 baht to 40 baht
which the accumulated frequency graph has a high slope between this fare range.

It is consistent that most users of Sukhumvit station to Silom station route think that the
reasonable fare is 15 baht to 25 baht and following to think that 25 baht to 40 baht are the
expensive fare level of this route.
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¢) The highest fare to purchase of Sukhumvit station to Silom station route

Table 16 The highest fare of Sukhumvit station to Silom station route in users' opinion

(E:LG:) No. Percentage
10 1 0.3
15 1 0.3
16 7 1.8
17 1 0.3
18 1 0.3
19 8 2.0
20 11 2.8
21 8 2.0
23 39 9.8
24 8 2.0
25 56 14.0
26 6 15
28 4 1.0
29 4 1.0
30 63 15.8
32 4 1.0
33 1 0.3
35 25 6.3
36 1 0.3
38 1 0.3
39 1 0.3
40 54 13.5
42 2 0.5
44 2 0.5
45 18 4.5
46 1 0.3
48 1 0.3
50 27 6.8
52 1 0.3
55 9 2.3
60 23 5.8
65 2 0.5
68 1 0.3
70 4 1.0
80 2 0.5
85 1 0.3
130 1 0.3

Total 400 100

According to Table 16 and Figure 57, the fare range which users think it is highest fare they
are willing to pay for this route are between 25 baht to 40 baht and higher. There are 39 users
or 9.8% who think that the current fare (23 baht) is the highest fare to pay for this route. While
most users or 15.8% think that if the fare is increased to more than 30 baht, they will deny to
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commute with this metro routes, following to 6.3%, 13.5%, 6.8% of users will deny to pay for
commuting with this route if its fare is increased to more than 35 baht, 40 baht, and 50 baht,
respectively.

Moreover, if the fare is increased to 100 baht, there are only 1 user or 0.3% who will still pay
for commuting with this metro route. The highest fare which is accepted is 130 baht.
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in users' opinion
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d) too cheap fare which may not purchase by doubt to its service quality of Sukhumvit
station to Silom station route

Table 17 The too cheap fare of Sukhumvit station to Silom station route in users' opinion

(E:L?) No. Percentage
0 63 15.8
1 16 4.0
2 15 3.8
3 24 6.0
4 3 0.8
5 83 20.8
6 1 0.3
7 3 0.8
8 3 0.8
9 2 0.5
10 107 26.8
11 1 0.3
12 4 1.0
13 4 1.0
14 1 0.3
15 46 11.5
16 3 0.8
17 < 0.3
18 4 1.0
19 \ 3 0.3
20 13 3.3
25 2 0.5

Total 400 100

According to Table 17 and Figure 59, for Bangkok metro - Sukhumvit station to Silom station
route, 107 users or 26.8% think that 10 baht is too cheap fare level because they doubt its
service quality. Following to 20.8%, 15.8% and 11.5% of users think that the fare which is too
cheap are 5 baht, free of charge and 15 baht, respectively. In other words, if the fare of this
route is discounted to 10 baht, 46.8% of users will deny commuting with this metro route
because they doubt with the service quality.

In overall, the fare level which users think they are too cheap for this route are between free
of charge to 10 baht as shown in Figure 60 which there is high slope between these fare
range.



65

120 107

100
83

oo

o
(o))
w

Frequency
(o)}
o

I

o
N
i

N

o
(o2}
[EnY
Ul

0
0123 456 7 8 91011121314151617 18 19 20 21 22 23 24 25 26 27

Fare (Baht)

Figure 59 Frequency of too cheap fare of Sukhumvit station to Silom station route in users’

opinion

450
400

W W
o O,
o O

250
200
150
100

Accumulated Frequency

[
o

0 5 10 15 20 25 30
Fare (Baht)

Figure 60 Accumulated frequency of too cheap fare of Sukhumvit station to Silom station route in

users' opinion



66

4.4 Price Elasticity of Demand and Total Revenue Test

For analysing the price elasticity of demand and total revenue test of the survey result, there
are 3 analysis are used as follows:

e Price elasticity from the Demand curve (Point Elasticity)
Price elasticity of demand for each focused Bangkok metro route is used to analyse how
the change of the metro commuting demand to the change of its fare. First, the demand
curve which is the relation between the number of metro users and the reasonable fare
on their opinion with its trend graph is plotted with the Trendline Function of Microsoft
Excel Software. According to the price elasticity of demand formula, the price elasticity of
demand coefficient is calculated from the demand curve’s formula as below:

Percentage change in quantity demanded

price elasticity of demand coefficient (E;) = Percentage change in price

AQy/Q; _ AQl o« Pi
AP,/P; Q.

l

Eq =

When E,; = price elasticity of demand coefficient
0Q;
67 = differentiation of the demand curve with respect to the price.
i
Qi= the demand for product or service i
Pi = the price of product or service i

e Price elasticity from the formula (Average Elasticity)

Another way to analyse the price elasticity of demand coefficient is calculating from the
formula below with input from the survey results.

AQyQ; _ AQ; o Pi—avg
AP,/P, — AP,

E; =
Ql—avg

When E; = price elasticity of demand coefficient
A = the change
Qiavg = the average demand for product or service i
Pi.avg = the average price of product or service i
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Total revenue Test

Moreover, after analysing the price elasticity of demand coefficient, the total revenue test
are conducted.

In case the metro fare is inelastic to demand, the price and total revenue are direct to
each other as follows:

If the price is increased - the total revenue is increased

If the price is discounted - the total revenue is decreased

On the other hand, in case the metro fare is elastic to demand, the price and total
revenue are inverse to each other as follows:

If the price is increased - the total revenue is decreased

If the price is discounted - the total revenue is increased

The example of the estimation of total revenue base on the different fare rate of Bangkok
metro operation on a weekday is shown. According to (AirportRailLink, 2018), the
passenger density on Bangkok metro system in different time of the day on weekday are
specified, together with (NationalAcademiesofSciences, 2013), the estimated density of
passenger load for the normal load is 3 standing passenger per sq.m. , the high-density
passenger load is 5 standing passenger per sg.m. and the crushing load is 6 standing
passenger per sq.m, while the sparse passenger load is assumed to have only the seated
passengers as are shown in Figure 61.

According to Table 18, refer to (BTSC, 2018), the number of trips per day of Bangkok
metro operation is set by the different period of the day which has been operated in
different trip frequency. The number of 252 trips per day has been estimated to be
operated on weekday.

These passenger densities and number of trips per day on a weekday are used to
calculate the average passengers per day on a weekday of each focused metro route and
calculating their demand and daily total revenue of each route.



Standing passenger
(Passengers/ sq.m)

0 @
6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Time

Figure 61 Pessenger Density on Bangkok metro system on weekday

Table 18 number of trips per day of metro operation on weekday

Time duration
. . Number
Time between trips .
. of trips
(mins:sec)
6:00 - 7:00 5:00 12
7:00-9:00 2:40 45
9:00 - 9:30 3:35 9
9:30 - 16:00 6:30 60
16:00-16:30 4:25 7
16:30-17:00 2:40 12
17:00-20:00 2:40 68
20:00-21:00 4:25 14
21:00-22:00 6:00 10
22:00-24:00 8:00 15
Total 252

68
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4.4.1 Survey Analysis of Siam station to Asok station route

a) Point elasticity from Demand curve of Siam station to Asok station route
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Figure 62 Demand Curve of Siam station to Asok station route

According to Figure 62, the Demand curve of Siam station to Asok station route are shown
which is plotted from the too expensive fare opinion data. The trend curve of demand graph is
plotted by the Trendline Function of Microsoft Excel Software. The formula for trend curved
line of the demand graph of Siam station to Asok station route is

Q =0.1328P2 -20.996P + 792.62

The price elasticity of demand coefficient of Bangkok metro Siam station to Asok station route
is calculated from the formula for trend curved line of its reasonable fare graph as follow:

When P; is the current fare of Siam station to Asok station route is 30 Baht

Qi is the demand at the current fare of this route is 332 users (refer to Table 8)

Eq

AQ; P,
E, = X L
ap, % Q,
2Q; _ P;
E, = X L
_ 0 (0.1328P% - 20.996P + 792.62) 30

X

dP

332
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£, =[0.2656P —20.996] X 59

332

In case of the fare of Siam station to Asok station route is discounted from current fare of 30
Baht to 25 Baht, the price elasticity of demand coefficient of this route can be calculated as
below:

. £.=[0.2656(25)—20.996] x 3%

Ed =-1.3

Therefore, the price elasticity of demand coefficient of Siam station to Asok station route is -
1.3, that its absolute value of price elasticity is more than 1 which means this metro route is
relatively elastic to demand.

b) Average Elasticity of Siam station to Asok station route
As the current fare of metro Siam station to Asok station route is 30 baht.

According to Table 8, In case that its fare is discounted from the current fare(30 baht ) to 25
baht, the demand of this route will increase by 83 users.
e AQi: The demand will change from 332 people to 415 people which is increased by
83 people
e APi: The fare is discounted for 5 baht
e Piayg: The average fare between current fare and changed fare are used for
calculating which is
30 + 25
2
o Qiavg: The average demand between current fare demand and changed fare demand
are used for calculating which is
332 + 415
2

=275

=373.5

The price elasticity of demand for Siam station to Asok station route from the formula is:

_83_ 275 _
Bo= T Xgoin ~ 122

Due to the metro fare and demand of the users are inverse relation, therefore the price
elasticity of demand is always negative value. The symbol of minus which shows the negative
value are only using to define the direction of the relation. In order to consider how much price
elasticity of demand, the absolute value of the elasticity coefficient is used to consider.

According to the calculation of the price elasticity of demand of Bangkok metro - Siam station
to Asok station route which is -1.22. It means that if the fare has discounted for 1%, the
demand will be increased for 1.22%, On the other hand, If the fare has been increased for
1%, there will be 1.22% of users who deny commuting in this route.
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As the absolute value of price elasticity is 1.22 which is more than 1. The price elasticity is
more than 1, which is this metro route is relatively elastic to the demand. In other words, the
change in this metro route’s fare, cause a greater change in its demand.

c) Total Revenue Test of Siam station to Asok station route

Moreover, as the price elasticity of demand coefficient of this route is relatively elastic to
demand. According to the Total revenue test, as the price is elastic to the demand, the price
and total revenue are inverse to each other.

According to (BTSC, 2018), the train which operates for Siam station to Asok station route
has a maximum capacity of 1490 passenger base on standing passenger density of 8
passengers per sg.m. and including 168 seated passengers per train. Therefore From this
information, The different passenger density in the Siam station to Asok station metro route in
the different period of time of the day on weekday are calculated and the average number of
passenger per trip of this metro route on weekday is 802 passengers per trip as are shown in
Table 19.

Therefore, According to Table 20 and Figure 63, as the Point Elasticity coefficient from
demand curve of this metro route is -1.3 and the average elasticity coefficient is -1.22, in each
day, the number of users of this route would be increased as the fare has been discounted,
that result in the increasing of the total revenue for this route.

Table 19 Passenger load and Number of passengers/trip for Siam station to Asok station route

Ti Duration Standing Passenger Load | Passengers/Trip
ime .
(hr.) (passenger / sq.m.) (Standing + seated)
6:00-7:00 1 3 664
7:00-7:30 0.5 5 995
7:30-9:30 2 6 1159
9:30-17:00 7.5 3 664
17:00-18:30 1.5 5 995
18:30-20:30 6 1159
20:30-21:30 1 5 995
21:30- 23:00 1.5 3 664
23:00-24:00 1 0 168
Average = 802




Table 20 Total revenue of Bangkok metro Siam station to
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Asok station route in different fare

Ed =-1.22 Ed =-1.3
(average elasticity) (point elasticity)
Fare (baht) No. of users | Total Revenue | No. of users | Total Revenue
per trip (baht) per trip (baht)
30 802 6,063,120 802 6,063,120
29 835 6,099,364 837 6,114,993
28 867 6,119,170 872 6,149,351
27 900 6,122,539 906 6,166,193
26 932 6,109,469 941 6,165,519
25 965 6,079,962 976 6,147,330
24 998 6,034,017 1011 6,111,625
23 1030 5,971,634 1045 6,058,404
22 1063 5,892,814 1080 5,987,668
21 1096 5,797,555 1115 5,899,416
20 1128 5,685,859 1150 5,793,648
6,200,000 6’1413306,165,519&166’193 TS
6,111,625 6,114,993
6,100,000 6,058,404 oo 12253 6,119,170 o, 6,063,120
@ 6,079,962
E 5,987,668
Eq 6,000,000 6,034,017
% 5,899,416 5,971,634
& 5,900,000
(=]
S 8,892,814
2 5,793,648
g 5,800,000
2 5/797,555
5,700,000
5,685,859
5,600,000
20 21 22 23 24 25 26 27 28 29 30 31
Fare (Baht)

Figure 63 Total revenue of Bangkok metro Siam station to Asok station route in different fare

According to Table 20 and Figure 63, in case applying

the average elasticity coefficient of

this metro route (-1.22), the total revenue would be increased if the fare is discounted from
the current fare (30 baht) until 25 baht because there is the greater increasing in its demand.

However, if its fare is discounted to lower than 25 baht,

the total revenue of this route are

dropped. While applying the point elasticity coefficient of this metro route (-1.3), the total
revenue will be increased if the fare is discounted until 24 baht as the demand are greater
increased, and if discount the fare lower than 24 baht, the total revenue is decreased.

Therefore, these are the minimum fare level that the
discounting the fare.

total revenue is increased when
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4.4.2 Survey Analysis of Siam station to Mo chit station route

a) Point elasticity from Demand curve of Siam station to Mo chit station route
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Figure 64 Demand Curve of Siam station to Mo Chit station route

According to Figure 64, the reasonable fare graph and expensive fare graph of Siam station
to Mo Chit station route are shown which the trend curve of reasonable fare graph is plotted
by the Trendline Function of Microsoft Excel Software. The formula for trend curved line of the
reasonable fare graph is

Q =0.0687P% — 14.46P + 734.39

The price elasticity of demand coefficient of Bangkok metro Siam station to Mo Chit station
route is calculated from the formula for trend curved line of its reasonable fare graph as
follow:

When P; is the current fare of Siam station to Mo Chit station route is 44 Baht
Qi is the demand at the current fare of this route is 246 users (refer to Table 12)

AQ; _ P;
E, = x i
AP; @,
00Q; _ P,
E, = X -t
oP;,  Q;
0 (0.0687P2 - 14.46P + 734.39) 44

dP 246
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44
k.= (0.1374P - 14.46)x

In case of the fare of Siam station to Mo Chit station route is discounted from current fare of
44 Baht to 40 Baht, the price elasticity of demand coefficient of this route can be calculated as
below:

p=a0. £, =(0.1374(40)- 14.46)x ft

Ed =-1.6

Therefore, the price elasticity of demand coefficient of Siam station to Mo Chit station route is
-1.6, that its absolute value of price elasticity is more than 1 which means this metro route is
relatively elastic to demand.

b) Average Price Elasticity of Siam station to Mo Chit station route

As the current fare of metro Siam station to Mo chit station route is 44 baht.

According to Table 12, In case that its fare is discounted from the current fare(44 baht) to 40
baht, its demand will increase by 80 users.
e AQi: The demand will increase from 246 people to 326 people which is increased by
80 people
e APi: The fare is discounted for 4 baht
e Pi: The average fare between current fare and changed fare are used for calculating
which is
44 + 40
—
e Qi The average demand between current fare demand and changed fare demand
are used for calculating which is

246 +326
-

The price elasticity of demand for Siam station to Mo chit station route is:

_ 80 _ 42 _
7= =176

This price elasticity coefficient Is the negative value because the fare and its demand have an
inverse relation. According to the calculation of the price elasticity of demand of Bangkok
metro - Siam station to Mo chit station route which is -2.94. It means that if the fare has
discounted for 1%, the demand will increase for 2.94%, On the other hand, If the fare has
been increased for 1%, there will be 2.94% of users who deny commuting in this route.

—2.94

As the absolute value of price elasticity is 2.94 which is more than 1. The price elasticity is
more than 1, which mean this metro route is relatively elastic to the demand. In other words,
the change in this metro route’s fare, cause a greater change in its demand.
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c) Total Revenue Test of Siam station to Mo Chit station route

Moreover, as the price elasticity of demand coefficient of this route is relatively elastic to
demand. According to the Total revenue test, as the price is elastic to the demand, the price
and total revenue are inverse to each other. In other words, If the fare of this route is
discounted, the total revenue for this route will increase, because the demand for commuting
with this route is also increased.

Here is the example of the estimation of total revenue when the fare of this metro route is
discounted. According to Table 18, the estimated number of trips per day of Bangkok metro
operation on weekday is 252. And the metro Siam station to Mo chit station route are
operated with the same operator as the Siam station to Asok station route, therefore the
average passengers per trip of Siam station to Mo chit station route is calculated and
estimated as the same as Siam station to Asok station route which are 802 passengers per
trip, as are shown in Table 21.

Then as the average price elasticity coefficient of Siam station to Mo chit station route is -2.94
and its point elasticity coefficient of this metro route is -1.6, together with the estimated
passenger per trip of this route on weekday is 802 passengers per trip, the total revenue for
Bangkok metro — Siam station to Mo Chit station route would be increased as its fare has
been discounted, that are shown in Table 22 and Figure 65.

Table 21 Passenger load and Number of passengers/trip for Siam station to Mo Chit station

route
Time Duration Standing Passenger Load | Passengers/Trip
(hr.) (passenger / sq.m.) (Standing + seated)
6:00-7:00 1 3 664
7:00-7:30 0.5 5 995
7:30-9:30 2 6 1159
9:30-17:00 7.5 3 664
17:00-18:30 1.5 5 995
18:30-20:30 6 1159
20:30-21:30 1 5 995
21:30- 23:00 1.5 3 664
23:00-24:00 1 0 168
Average = 802
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Table 22 Total revenue of Bangkok metro Siam station to Mo Chit station route in different fare

Ed =-2.94 Ed =-1.6
(average elasticity) (point elasticity)
Total Total
Fare (baht) B G : SErs Revenue A : SErs Revenue
pertrip (baht) pertrip (baht)
44 802 8,892,576 802 8,892,576
42 909 9,622,723 860 9,105,704
40 1016 10,244,835 919 9,260,038
39 1070 10,515,379 948 9,315,157
38 1124 10,758,915 977 9,355,578
35 1284 11,327,470 1064 9,388,649
33 1391 11,571,465 1123 9,337,205
32 1445 11,652,949 1152 9,289,435
31 1499 11,707,425 1181 9,226,966
30 1552 11,734,893 1210 9,149,799
12,000,000
11,734,893 11,652,949

11,500,000

11,000,000

10,500,000

10,000,000

Number of passengers

9,500,000

9,149,799 _ g=== ®
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9,000,000
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Figure 65 Total revenue of Bangkok metro Siam station to Mo Chit station route in different fare
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According to Table 22 and Figure 65, in case using the average price elasticity coefficient of
Siam station to Mo Chit station route (-2.94), the total revenue would increase if the fare is
discounted from the current fare (44 baht). While applying the point elasticity coefficient of this
route (-1.6), the total revenue will also be increased if its fare is discounted.

However, according to BTSC (2018) the train which operates for Siam station to Mo Chit
station route has maximum capacity of 1490 passenger per train, refer to Table 22, if the fare
of this route is discounted to 31 Baht in case applying the average price elasticity coefficient
of -2.94, the demand for this route would be increased to 1499 users per trip which is over the
maximum capacity of the train. Therefore, if the fare of this route is discounted to 31 Baht and
lower level, the operators may need to invest for increasing the system capacity to support
these higher demands.

4.4.3 Survey Analysis of Sukhumvit station to Silom station route

a) Point elasticity from Demand Curve of Sukhumvit station to Silom station route
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Figure 66 Demand Curve of Sukhumvit station to Silom station route

According to Figure 66, the reasonable fare graph and expensive fare graph of Sukhumvit
station to Silom station route are shown which the trend curve of reasonable fare graph is
plotted. The formula for trend curved line of the reasonable fare graph is

Q =0.0743P2—13.922P + 590.32

The price elasticity of demand coefficient of Bangkok metro Sukhumvit station to Silom station
route is calculated from the formula for trend curved line of its reasonable fare graph as
follow:

When P; is the current fare of Sukhumvit station to Silom station route is 23 Baht

Qi is the demand at the current fare of this route is 362 users (refer to Table 16)
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E; = X L
AP, " qQ,
2Q; _ P;
E; = X 1
oP;  Q;
= 0 (0.0743P% - 13.922P + 590.32) x 23
‘ daP 362
k.= (0.1486P - 13.922)x .23
‘ 362

In case of the fare of Sukhumvit station to Silom station route is discounted from current fare
of 23 Baht to 20 Baht, the price elasticity of demand coefficient of this route can be calculated
as below:

p=20. £, =(0.1486(20)- 13.922)x 25

E; =-0.69

Therefore, the price elasticity of demand coefficient of Sukhumvit station to Silom station
route is -0.69, that its absolute value of price elasticity is less than 1 which means this metro
route is relatively inelastic to demand.

b) Average price elasticity of Sukhumvit station to Silom station route
As the current fare of metro Sukhumvit station to Silom station route is 23 baht.

According to Table 16, In case that its fare is discounted from the current fare(23 baht) to 20
baht, the demand will be increased by 19 users.
e AQi The demand will decrease from 362 people to 381 people which is increased by
19 people
e APi: The fare is discounted for 3 baht
e Pi: The average fare between current fare and changed fare are used for calculating
which is
23+ 20
2
e Qi The average demand between current fare demand and changed fare demand
are used for calculating which is
362 + 381
2

=215

=371.5

The price elasticity of demand for Sukhumvit station to Silom station route is

_ 19 215 _
E; = _—3><7371.5 ~ —0.37
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The price elasticity of demand has negative value because the metro fare and its demand
have an inverse relation. According to the calculation of the average price elasticity of
demand of Bangkok metro - Sukhumvit station to Silom station route which is -0.37. It means
that if the fare has discounted for 1%, the demand will change for 0.37%, On the other hand,
If the fare has been increased for 1%, there will be 0.37% of users who deny commuting in
this route.

As the absolute value of average price elasticity is 0.37 which is less than 1. The price
elasticity is less than 1, which mean this metro route is relatively inelastic to the demand. In
other words, the change in this metro route’s fare, cause a smaller change in its demand.

c) Total Revenue Test of Sukhumvit station to Silom station route

Moreover, as the price elasticity of demand coefficient of this route is relatively inelastic to
demand that is different from another two focused routes. According to the Total revenue test,
on the other hand of the previous route, if the fare of this route is discounted, the total
revenue for this route will also drop, because the demand for commuting with this route has
smaller increasing.

Here is the example of the estimation of total revenue when the fare of this metro route is
discounted. According to Table 18, that the estimated number of trips per day of Bangkok
metro operation on weekday is 252.

Moreover, according to (Siemens, 2018), the train which operates for Sukhumvit station to
Silom station route has a maximum capacity of 1139 passengers base on standing passenger
density of 8 passengers per sq.m. and including 126 seated passengers per train. Therefore
From this information, The different passenger density in the Sukhumvit station to Silom
station metro route in the different period of time of the day on weekday are calculated and
the average number of passenger per trip of this metro route on weekday is 609 passengers
per trip as are shown in Table 23.

Following to Table 24 and Figure 67, as the average price elasticity of demand coefficient of
Sukhumvit station to Silom station route is -0.37 and the point elasticity coefficient of this
route is -0.69. With the estimated passenger per trip of this route on weekday is 609
passengers per trip, the total revenue for Bangkok metro — Sukhumvit station to Silom station
route would be dropped as its fare has been discounted.

Table 23 Passenger load and Number of passengers/trip for Sukhumvit station to Silom station

route
. Duration | Standing Passenger Load | Passengers/Trip
Time .
(hr.) (passenger / sq.m.) (Standing + seated)
6:00-7:00 1 3 504
7:00-7:30 0.5 5 756
7:30-9:30 2 6 882
9:30-17:00 7.5 3 504
17:00-18:30 1.5 5 756
18:30-20:30 2 6 882
20:30-21:30 1 5 756
21:30- 23:00 1.5 3 504
23:00-24:00 1 0 126
Average = 609




Table 24 Total revenue of Bangkok metro Sukhumvit station to Silom station route in different

fare
Ed =-0.37 Ed = -0.69
(average elasticity) (point elasticity)
Fare No. of users Total No. of users R:\?et::.le
(baht) per trip Revenue per trip (baht)
23 609 3,599,799 609 3,599,799
21 629 3,392,521 646 3,483,979
20 638 3,281,329 664 3,411,983
18 658 3,043,838 700 3,239,819
17 668 2,917,538 719 3,139,651
16 678 2,786,204 737 3,030,092
15 687 2,649,833 755 2,911,142
3,700,000
3,599,799
3,483,979 _,‘3599,799
3,500,000 3,411,983 - -
”.”’
g 3,300,000 3,239,819 ’.4”’3'392'521
g .- ~3281,329
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2 ¥
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Figure 67 Total revenue of Bangkok metro Sukhumvit station to Silom station route in different

fare

&0

According to Table 24 and Figure 67, in case applying the average price elasticity coefficient
of Sukhumvit station to Silom station route (-0.37), the total revenue drop if the fare is
discounted from the current fare (23 baht). In the same way, in case applying the point
elasticity coefficient (-0.69), the total revenue is also dropped if the fare is discounted.
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4.5 Kishi’s Logit PSM (KLP)

After the price elasticity of demand has been calculated and found that the Bangkok metro in
three focused routes are relatively elastic to demand. According to (Kishi & Satoh, 2005),
Kishi’'s Logit PSM (KLP) is able to find the range of acceptable fare of these metro routes.
The method of finding the range of acceptable fare of each focused Bangkok metro route, In

each route, the Relative Cumulative Frequency of 4 graphs are plotted as follows:
e The accumulated frequency of the fare which is reasonable

e The accumulated frequency of the fare, which is expensive, but still able to purchase

e The accumulated frequency of the fare, which is too expensive to be willing to buy

e The accumulated frequency of the fare, which is too cheap to be willing to buy, due to
doubt with the service quality and safety.

4.5.1 Range of acceptable fare — Siam station to Asok station route

a) Relative Cumulative Frequencies of Four Prices
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Figure 68 Relative Cumulative Frequencies of Four Prices - Siam station to Asok station route

The first line from the left is the relative cumulative frequency of the fare which user think it is
too cheap and deny to take service of this metro route or “Too cheap to be willing to buy”.
This graph starts from the right at fare level of 25 baht, and if the fare level has decreased,
the accumulated frequencies have increased because there will be more users who deny
taking the service. Until the fare is decreased to 10 baht and 5 baht which the number of
users who will deny for taking the service is 224 users and 364 users, respectively.
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The second line from the left is the relative cumulative frequency of the reasonable fare in
users’ opinion of metro Siam station to Asok station route. The graph slopes down from the
left to right because when the fare is increased, the frequency of users who think it is
reasonable is decreased. This relative cumulative frequency graph starts from fare level of 5
baht to 40 baht.

The third line from the left is the relative cumulative frequency of the expensive fare in users’
opinion, but they still take the service of this metro route. This graph starts from the left at fare
level of 6 baht and slopes up to the right to fare level of 55 baht. When the fare has increased,
the users who think that rising fare is expensive will be increased.

The last line from the left is the cumulative frequency of the fare which is too expensive to
buy. This graph has the same trend as the third graph. As the fare has risen, the frequency of
users who think it is too expensive will increase.

b) The Area between the intersection of four graphs

This area between the intersection of 4 graphs is the Range of Acceptable price or the
appropriated price in customers’ opinion. If the price has changed within this range, the
demand will not change. This range is from the intersection between “Too cheap to be
willing to buy” and “Expensive” graph to the intersection between the “Reasonable” graph
and “Too expensive to be willing to buy” graph.
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Figure 69 Range of Acceptable price - Siam station to Asok station route

According to Figure 69, the Range of Acceptable price of the Bangkok metro — Siam station
to Asok station route is the fare between 16 baht to 24 baht. If the fare is discounted to lower
than the intersection between “Too cheap to be willing to buy” graph and “Expensive” graph
or 16 baht, the users will doubt to the service quality and safety that cause some users deny
to take the services of this route and may change to use other modes which they think it is
more safety. In the same way, if the fare is increased to higher than the intersection between
“Reasonable” graph and “Too expensive to be willing to buy” graph or 24 baht, most users will
think it is too expensive and may change to use other modes which is cheaper.
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4.5.2 Range of acceptable fare — Siam station to Mo Chit station route

a) Relative Cumulative Frequencies of Four Prices
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Figure 70 Relative Cumulative Frequencies of Four Prices - Siam station to Mo Chit station

route

According to Figure 70,

The first line from the left is the Relative Cumulative Frequencies of the price which users
think it is too cheap to be willing to buy, for the Bangkok metro Siam station to Mo Chit station
route. This graph starts from the fare level of 40 baht and the frequency has increased as the
fare level has decreased.

The second line from the left is the relative cumulative frequency of the reasonable fare in
users’ opinion of metro Siam station to Mo Chit station route. The graph slopes down from the
left to right because when the fare is increased, the frequency of users who think it is
reasonable is decreased. This relative cumulative frequency graph starts from fare level of 5
baht to 70 baht.

The third line from the left is the relative cumulative frequency of the expensive fare in users’
opinion, but they still take the service of this metro route. This graph starts from the left at fare
level of 15 baht and slopes up to the right to fare level of 100 baht. When the fare has
increased, the users who think that rising fare is expensive will be increased.

The last line from the left is the cumulative frequency of the fare which is too expensive to
buy. This graph has the same trend as the third graph. As the fare has risen, the frequency of
users who think it is too expensive will increase.
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b) The Area between the intersection of four graphs
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Figure 71 Range of Acceptable price - Siam station to Mo Chit station route

According to Figure 71, the Range of Acceptable price of the Bangkok metro — Siam station
to Mo chit station route is the fare between 22 baht to 35 baht. If the fare is discounted to
lower than the intersection between “Too cheap to be willing to buy” graph and “Expensive”
graph or 22 baht, the users will doubt to the service quality and safety that cause some users
deny to take the services of this route and may change to use other modes which they think it
is more safety. In the same way, if the fare is increased to higher than the intersection
between “Reasonable” graph and “Too expensive to be willing to buy” graph or 35 baht, most
users will think it is too expensive and may change to use other modes which is cheaper.
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4.5.3 Range of acceptable fare — Sukhumvit station to Silom station route
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Figure 72 Relative Cumulative Frequencies of Four Prices - Sukhumvit station to Silom station

route

According to Figure 72,

The first line from the left is the Relative Cumulative Frequencies of the price which users
think it is too cheap to be willing to buy, for the Bangkok metro Sukhumvit station to Silom
station route. This graph starts from the fare level of 25 baht and the frequency has increased
as the fare level has decreased until the fare level of O baht or free of charge.

The second line from the left is the relative cumulative frequency of the reasonable fare in
users’ opinion of metro Sukhumvit station to Silom station route. The graph slopes down from
the left to right because when the fare is increased, the frequency of users who think it is
reasonable is decreased. This relative cumulative frequency graph starts from fare level of 5
baht to 40 baht.

The third line from the left is the relative cumulative frequency of the expensive fare in users’
opinion, but they still take the service of this metro route. This graph starts from the left at fare
level of 10 baht and slopes up to the right to fare level of 75 baht. When the fare has
increased, the users who think that rising fare is expensive will be increased.

The last line from the left is the cumulative frequency of the fare which is too expensive to
buy. This graph has the same trend as the third graph. It starts from the fare level of 10 baht
until 130 baht which as the fare has risen, the frequency of users who think it is too expensive
will increase.
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Figure 73 Range of Acceptable price - Sukhumvit station to Silom station route

According to Figure 73, the Range of Acceptable price of the Bangkok metro — Sukhumvit
station to Silom station route is the fare between 16 baht to 23 baht. If the fare is discounted
to lower than the intersection between “Too cheap to be willing to buy” graph and “Expensive”
graph or 16 baht, the users will doubt to the service quality and safety that cause some users
deny to take the services of this route and may change to use other modes which they think it
is more safety. In the same way, if the fare is increased to higher than the intersection
between “Reasonable” graph and “Too expensive to be willing to buy” graph or 23 baht, most
users will think it is too expensive and may change to use other modes which is cheaper.

4.54 Range of Acceptable fare of Student users

However, According to (BEM, 2018), the Student who commute in Sukhumvit station to Silom
station route of the MRT Blue Line which is operated by Bangkok Expressway and Metro
Public Company Limited, will be received the 10% discount with the Student card ticket. As
the questionnaire in this research has asked for the fare base on the purchasing opinion of
respondents, the responses of this route from the students are assumed to be the fare which
is discounted for 10%. Therefore, students’ fare responses are analysed whether there is any
significant difference with the overall results. 64 students use to commute in Sukhumvit
station to Silom station route. The result of students’ responses in four fare opinion is shown
in Table 25.

According to Table 25, The first column shows the responses of the students from the survey
which is assumed to be the fare after the student discount, while the second column shows
the fare before the student discount, by dividing the students ‘responses in the first column by
0.9. Then the further columns show the frequencies of students’ responses of individual fare
in each fare level.



Table 25 Students’ fare opinion of Sukhumvit station to Silom station route
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Student's Fare SUAEMES [RC Frequency
responses /0.9 _ .
LGB, (Baht) Reasonable | Expensive Too expensive Too cheap
0 0 14
2 2 2
3 3 >
> > 5 17
8 8 1
9 10 2
10 11 9 T
11 12 1 1
12 13 3 1 i
13 14 3
14 15 5
15 16 11 1 5
16 17 1 5 1 1
17 18 5
18 20 2 1 1
19 21 5 3
20 22 16 3 > 1
21 23 1
22 24 1
23 25 3 6 5
24 26 1 5
25 27 6 15 5
26 28 1 1
27 30 1
28 31 1 >
29 32 >
30 33 2 7 12
32 35 5
33 36 1 1
35 38 2 6 2
40 44 3 5
42 46 1
44 48 1
45 50 1
48 53 1
50 55 > >
55 61 1
60 66 1
65 72 1
68 75 1
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Figure 74 Range of Acceptable price of students - Sukhumvit station to Silom station route

According to Figure 74, the Range of Acceptable price of students in Bangkok metro —
Sukhumvit station to Silom station route is the fare between 15 baht to 23 baht. However, this
range of acceptable price is assumed to be the fare after student discount and this fare range
are divided by 0.9 in order to calculate for the normal fare range in students’ opinion.
Therefore, the normal fare range which is acceptable for student users is 16 baht to 25 baht
which is the similar range as the overall range of acceptable price for Sukhumvit station to
Silom station route.

4.5.5 Range of Acceptable Fare of all focused metro routes

Table 26 Range of Acceptable Fare of focused Bangkok metro routes

L e Cur(r::r;[t;are Range of ,(Abc:h(-_;p))table fare
Siam station to Asok station 30 16 - 24
Siam station to Mo Chit station 44 22-35
Sukhumvit station to Silom station 23 16 - 24
(Ssuttgt;r:tvlljtifst;on to Silom station 23 15- 23

According to Table 26, it seems that the current fare of all focused metro routes should be
discounted to its range of acceptable fare, except the Sukhumuvit station to Silom station of
overall users that its current fare is already in its range of acceptable fare. Therefore, there is
the area for the Bangkok metro transit to discount the current fare to the acceptable level, in
order to increase the demand.
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4.6 Interview Results

In order to get the direction and business strategies of the Bangkok metro transit and ride
hailing service, the representative of Bangkok metro operators and ride hailing service
companies are interviewed. Unfortunately, the representative of Bangkok Mass Transit
System Public Company Limited and Grab Thailand company were not available for the
interview within the thesis timeline. Therefore, only participant from Bangkok Expressway and
Metro Public Limited Company and Get Thailand Company were interviewed and asked
about the Fare strategy and feasibility for providing the discount and promotion for the users
in order to influence more passengers in the long term. Together with the approach and
opinion about partnership or integration between metro transit and ride hailing services or
Transportation Network Companies (TNC) for improving the first mile last mile problem. The
Interview results of each participant are as follows:

4.6.1 Bangkok Expressway and Metro Public Limited Company’s interview result

In order to interview for the information and opinion of Bangkok Expressway and Metro Public
Limited Company in these specific topics, Deputy Managing Director — Business
Development Group of the company had been interviewed. Before starting the interview, the
participant was informed about the purpose and steps of the interview through Participant
Information Leaflet (PIL). Together with allow the participant to give the consent by ticking in
the consent box and sign on in the Interview Consent Form as in Appendix C, which means
the participant has understood the interview purpose and steps and allowed the researcher to
use the given information during the interview for the research purpose.

a) Fare and incentives

According to an interview with Deputy Managing Director Business Development of Bangkok
Expressway and Metro Public Limited Company, for the fare rate of the metro system which is
operated by the company, it has already been defined from the concession contract with the
government authority who is the owner of the metro system. The concession contract had
defined the maximum fare rate of each route of this metro system, together with the revenue
sharing rate for the government in each year. In this reason, the company is not able to set
the fare rate over the maximum rate in the contract. On the other hand, if the company intend
to provide the discount or other financial incentives to the users, it must be approved by the
government authority before implementing. In reason of discounting the fare and providing
other financial incentives will effect to the company’s revenue which means it also affects the
revenue sharing with the government authority.

The participants also mentioned that the present pricing strategy of the company does not
intend to provide the financial incentives by direct discounting the fare for all users in specific
routes. Instead, the company provide the various type of travel cards which are appropriate
for individual users’ travel behaviours for instance monthly pass, one-day pass, student pass,
and senior pass. However, the company may willing to provide the discount on a specific
route in order to influence more users in the long term, if there are the obvious studies and
evidence that it will significantly influence more users and benefit for the company.

b) Price elasticity of demand — Bangkok metro transit fare

Then, during an interview with Deputy Managing Director Business Development of Bangkok
Expressway and Metro Public Limited Company, the participant was explained about the
price elasticity of demand of Bangkok metro fare, together with the Bangkok metro fare
survey in this research which results that the metro fare is relatively elastic to demand. The
participant had mentioned that this metro fare survey in this research is a good initiative of the
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evidence that the demand would be significantly increased when the fare is discounted.
However, the participant was concerned that for the price elasticity of demand of Bangkok
metro fare, there is another factor that would affect to people opinion for instances the fare of
other modes of transportation which are the substitution of metro transit. This other factor
should be addressed for future research.

c) First Mile Last Mile problem

According to an interview with Deputy Managing Director Business Development of Bangkok
Expressway and Metro Public Limited Company, the participants have agreed that First Mile
Last Mile is the big problem of Bangkok metro and the metro line worldwide. In order to
improve this problem, there are some specific restriction and requirement in individual area in
Bangkok, for instance, In Silom area which is one of the busy job areas in Bangkok, first-mile
last mile may not be the problems because the offices are located within walking distances
from the metro stations, In Huai Kwang area where is the big residential area, first mile last
mile is the significant problems but there are some local private companies provide the short
transportation in the area.

Moreover, due to nowadays, the metro lines in Bangkok are not cover all of the important
areas, which in some area the first mile last mile of metro to job area or residential areas are
in long distance, this may be on of the restriction for people to use the first mile last mile
services. In the future, if all metro line in government master plan are all in operation, this
restriction may be solved.

d) Integrate with Ride hailing service

According to an interview with Deputy Managing Director Business Development of Bangkok
Expressway and Metro Public Limited Company, the participant has agreed that ride hailing
service may be one of the solutions of improving fist mile last mile problem due to it provided
on-demand door-to-door services which are able to fill the gap of first mile last mile.

The participant concerned that, in order to collaborate or integrate with ride hailing service
companies, there are some restrictions that depend on travelling behaviour and operation
strategy of the ride hailing service companies which are as follows:

e The behaviour and pattern of ride hailing service users that usually use the service in
short-distance routes or in long-distance routes. If users usually take the ride hailing
services in short distance, there is a tendency that the trip is the first mile last mile of
metro transit. On the other hand, if users always take the ride hailing service in long-
distance and door-to-door trip, that means people prefer taking only one mode in a trip
that means they may not use the ride hailing services for first mile last mile of metro
transit.

e The strategy of the ride hailing service companies whether prefer to provide the long-
distance travelling service which provides door-to-door service, or providing the short
distance services in a specific area. If the ride hailing service company prefer providing
the service in short distance trip, that may consistent with the integrated transportation
concept which ride hailing services are the feeder for metro transit. On the other hand, if
the ride hailing service companies prefer providing the service in long-distance, or
providing door-to-door services, that would be the substitution of metro transit instead.

However, the participant has mentioned that the company is willing to collaborate, together
with providing the co-promotion with ride hailing service companies if there are the reliable
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studies and evidence that this collaboration or integration are able to increase the significant
number of metro users.

4.6.2 Get Thailand company’s interview result

In order to interview for the detail and opinion of Get Thailand Company in these specific
topics, Corporate Strategy Director of the company had been interviewed. Before starting the
interview, the participant was informed about the purpose and steps of the interview through
Participant Information Leaflet (PIL) as shown in Appendix C. Together with allow the
participant to give the consent by ticking in the consent box and sign on in the Interview
Consent Form, which means the participant has understood the interview purpose and steps
and allowed the researcher to use the given information during the interview for the research
purpose.

a) Fare and incentives

According to an interview with Corporate Strategy Director of Get Thailand Company, the
participant had explained that the strategy of Get Thailand is to allow the legal motorbike taxi
to apply with the company in order to provide the ride hailing service in the company’s online
application.

For the pricing strategy of the company, the participant had mentioned that the company set
the fare level according to the motorbike taxis’ income as the first priority. For other factors
such as operating cost and customer’s demand are further priorities. For the level of service
fare, the company has to balance to be not too high or low, in reason of if it is too high, the
demand will be dropped. On the other hand, if the company’s service fare is too low, this will
affect the job and services of another legal motorbike taxi who have not applied for online
service with the company.

b) Integrate with metro transit

According to an interview with Corporate Strategy Director of Get Thailand Company, the
participant had explained that most of the company’s service trip are short-distance trips,
around 2 kilometres or shorter, where many of their picking up location or destination are
metro stations. That means there is the demand of taking the ride hailing service as first mile
last mile of metro transit. Moreover, the participant had also mentioned that in the company’s
operation strategy, the short distance services are preferred due to taking lower operating
cost and take shorter aisle return distance for the motorbike taxi.

With these reasons, the participant has also told the researcher that the company is willing to
integrate or collaborate with metro transit or being the metro’s feeder. However, the
integration approach are corporate in two levels as follow:

e The corporate for seamless services and payment: The company are able to support the
technology by integrating the metro transit trip information in the trip planning process of
GET’s mobile application, which allows convenience for users to plan the integrated trip
within the application.

e The accurate seamless transportation: In this level of integration, the timetable of metro
and the availability of the GET’s services have to be consistent. This will allow users to
plan and estimate the trip duration and arrival time accurately since the origin to
destination of the trip. However, this cooperate may have the restriction, in case there are
some failure on metro transit or unexpected road traffic jam which effect the trip time
planning.
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c) Restriction of ride hailing service

Since today, Thailand law does not allow anyone to use private cars or private motorbikes for
providing the transport services. This is why GET Thailand focus on acquiring only motorbike
taxi with public vehicle driving licenses. So that the motorbike taxi who applying with GET are
able to provide the service with GET legally. However, according to the interview with
Corporate Strategy Director of Get Thailand Company, as motorbike taxi in Bangkok has their
individual service zone in a specific location, which there is the culture that allows the
motorbike taxi to pick up the passengers in only their own service zone. There are always be
seen on the news that there is the violence or fight between motorbike taxi riders on the road
just because some motorbike taxi picked up the passengers in others’ service zone. The
participant told the researcher that this issue must be addressed and solved by the
government in order to allow more flexibility of the motorbike taxi services that will benefit for
Bangkok people.



Chapter 5 Discussion and Conclusion

51

Discussion of Research Results

5.1.1 Bangkok Metro’s Price Elasticity

According to the results of the research, the fare of metro Siam station to Asok station route
and metro Siam station to Mo Chit station route are relatively elastic to demand, which mean
when changing in Bangkok metro fare, cause the greater change in their demand for
commuting in these metro routes. On the other hand, the fare of metro Sukhumvit station to
Silom station route is relatively inelastic to demand which mean These are results from the
reasons below:

a)

b)

There are alternative modes which allow people to commute. In Bangkok, there is the
transformation of transportation over time which nowadays, there are many modes of
transport modes servicing in Bangkok. Firstly, taxi is the most convenient and easy
finding modes which starting fare is 35 Baht and increasing depending on the distance
and traffic time of the trip. Together with the motorbike taxi which can be found in almost
every street of Bangkok that is also convenient for travelling in peak hours. Another mode
is the Bus which has the service routes across the city and its starting fare is only 8 baht.
It illustrates that Bangkok people have many alternative modes to travel. Moreover,
according to Table 5, a result shows that more than half or 55% of metro users actually
own the private cars which mean they have the choice to drive their own car to
destination that is more convenient and be door-to-door transport.

Since the fare of metro Siam station to Asok station route and metro Siam station to Mo
Chit station route are expensive in users’ opinion that result in their fare are higher than
their range of acceptable price, or the users think the current fare of these routes are
expensive, that is the reason why these two Bangkok metro route are elastic to demand
because the users have alternative modes which is more convenient and may be
cheaper..

While the fare of Bangkok metro Sukhumvit station to Silom station is relatively inelastic
to demand, that is because its current fare is not expensive base on users’ opinion, or its
current fare is within its range of acceptable price. That means users of this route have
already accepted the current fare, by discounting the fare of this route, it may not
influence much more demand for this route.

As nowadays, in 2019, the Bangkok metro network routes master plan has not been
implemented covering all main area in Bangkok. According to the interview with Deputy
Managing Director Business Development of Bangkok Expressway and Metro Public
Limited Company, this may be one of the reasons that Bangkok metro transit is not
convenient and has the accessibility problem or first mile last mile problem.
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5.1.2 Feasibility for providing incentives on metro transit fare

As the Bangkok metro routes which are operated by Bangkok Mass Transit System Public
Company Limited are relatively elastic to demand, which means the change in the metro fare,
result in the bigger change on its demand. This is the opportunity for the metro transit
operators to provide incentives for the customers that can increase the demand and result to
increase the total revenue. However, by discounting the metro fare to increase the demand, if
the fare is discounted to the limited level, the total revenue would increase, but if discount the
fare to the too low level, the total revenue would be decreased even the demand has risen.
Moreover, when discount the fare to the too low level, its demand may increase to the level
over the metro system capacity that the metro operator may need to invest more to increase
the system capacity to support the overdemand. Therefore, the metro operators need to
consider for the trade-off between providing the social benefit which provides the incentives
on the metro fare to influence more people commuting with metro transit or maximize the
metro transit demand, that may take the loss of total revenue and investment to increase the
system capacity or another option is emphasizing on the shareholder benefit that may provide
the limited discount to increase the demand to the level which the total revenue is raised and
the current system capacity can support the increasing demand.

For the Bangkok metro route which is operated by Bangkok Expressway and Metro Public
Limited Company, the fare of this route is relatively inelastic of demand due to its current fare
is in the range of acceptable price of user’s opinion. Therefore, discounting the fare of this
route is not recommended because it cannot increase the demand significantly that its total
revenue will be dropped.

Therefore, the Bangkok metro routes which are operated by Bangkok Mass Transit System
Public Company Limited (BTSC) is recommended to provide the incentives for users that will
benefit both operators and users. While the metro routes which is operated by Bangkok
Expressway and Metro Public Limited Company (BEM) is not recommended for providing the
incentives. According to (BEM, 2018) and (BTSC, 2018), The annual report 2018 of both
companies shows the average daily ridership in 2018 of BTSC is 660,335 trips per day, while
the average daily ridership of BEM is 311,447 trips per day. It seems that the demand and
ridership of the metro route of BTSC are double to the one of BEM. By providing the
incentives on the metro routes of BTSC, it will benefit to more than 60% of all Bangkok metro
market.

Since today Bangkok metro has already high demand during peak period but low demand
during the off-peak period. While Bangkok metro fare rate has been set in a flat rate or same
rate along all period of the day. In order to balance between the social benefit and
shareholder benefit for the metro operators, the incentives for users may be provided only on
the off-peak period which will increase the demand to the level which the current system
capacity can support. While the on-peak period which the demand is already high in some
routes, the incentives may not need to be provided because the system capacity is not able to
support the much higher demand. This approach will influence more users to commute with
metro transit on the low demand period, while the operators can increase the total revenue on
the off-peak period services and may not need to invest to increase the system capacity in
short investment term.

However, since today the Bangkok metro operator has no strategy to provide the direct
discount or incentives on the metro fare, with reasons of the metro management structure of
the high-demand Bangkok metro systems are taking the right of management and operation
to the private companies under the concession period with the government authority that has
specify the maximum fare rate in the concession agreement. So if there is the approach to
discount the fare, it should be approved by the government before, because it may affect to
the metro transit revenue which directly effects to concession fee or revenue sharing to the
government authority. Therefore, these are the limitations to develop the system and provide
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discounts to maximize and emphasize on the social benefit. Together with the private
companies may emphasize on the companies’ benefit and revenue as first priority.

5.1.3 Integration between Bangkok metro transit and Ride hailing service

The purpose of the integration between metro transit and ride hailing service is to improve the
first mile last mile of Bangkok metro transit. In order to provide convenience and influence
more people to commute with metro transit as the main transport modes.

a) Cooperate strategy

According to the interview with Deputy Managing Director Business Development of Bangkok
Expressway and Metro Public Limited Company, the metro operator are willing to collaborate
with the ride hailing service, if there is evidence that it would be benefit for the company such
as there are significant increases of metro ridership.

This approach is consistent with the strategy of ride hailing service company, refer to an
interview with Corporate Strategy Director of Get Thailand Company, Ride hailing service
company’s strategy prefer to provide the services in the short-distance trip up to 3 kilometer
which is consistent for being the feeder for metro transit in order to support the metro transit’s
users. The collaboration between modes will allow convenience for metro users.

b) Co-promotion and Ticketing strategy

According to the interview, ride hailing service company is willing to provide the financial
incentives for ride hailing services’ users who transfer from metro transit or to metro transit.
However, by discounting the fare of both metro transit and ride hailing service in order to
influence more users, there are the statistics show the significant number of Bangkok metro
users who use ride hailing service for first mile last mile and also the price elasticity of
demand of Bangkok metro transit which shows that by discounting its fare on over 60% of
Bangkok metro routes to the acceptable level, its demand will increase and result to increase
of total revenue. Therefore, these mutual benefit of the approach for providing financial
incentives for the cooperated services, are the great opportunities for the integration between
metro transit and ride hailing service.

Moreover, in order to gain mutual benefits between businesses and Bangkok people, the ride
hailing service company and metro transit operator should provide the temporary discount or
incentives on the service fare and take it as the mutual cost between businesses which will
not affect to the revenue and the approval from the government authority. This approach is
flexible that is able to increase the metro transit demand and ride hailing service users and
when the demand reaches the maximum capacity, the companies may stop providing the
discount on the service fare at any time. Together with provide convenience and increase the
quality of life for the Bangkok people to travelling in their daily life.
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c) Sustainability benefits

According to the (UnitedNation, 2012), sustainable development has been adopted and
conducted over time. Three dimensions of sustainable development should be balanced and
integrated which are the economic, social and environmental. The approach of this research
is able to achieve all of these three dimensions of the sustainable development framework.

Firstly, in the economic aspect, the approach of integrated between transport providers and
providing incentives are benefits for reducing the commuting cost of the Bangkok people and
gaining the mutual benefit between businesses that can increase users and total revenue.

Secondly, the approach for the integrated transport system is the main factor to gain social
benefit. It provides convenience for people to travel in their daily life and increasing
accessibility of transit that influence more people to commute with transit as the main modes.

Finally, this research’s objective is to influence people and maximize users of transits, that is
the main factor to reduce urban pollution and benefit to the environment in the long term.

5.2 Conclusion

As the main purpose of this research is studying the price elasticity of demand of Bangkok
metro and approach for improving the first mile last mile of metro transit by collaboration
between metro transit and ride hailing service, the methodology of the research is surveying
the opinion of the metro transit fare from the users. Together with interviewing the Bangkok
metro operator and ride hailing service company for the perspective of the collaboration and
integration between modes.

The result shows that the Bangkok metro routes which are operated by Bangkok Mass Transit
System Public Company Limited(BTSC) are relatively elastic to demand that means by
discounting the fare to an acceptable level, the demand will increase that result in increasing
total revenue and the price sensitivity study shows that the fare of these routes should be
discounted base on users’ opinion. However, discounting the fare to the too low-level result in
increasing the demand to the level over current metro system capacity, that the trade-off
between investing for increasing system capacity or limit the fare discounting should be
considered. While the Bangkok metro route which is operated by Bangkok Expressway and
Metro Public Limited Company (BEM) is relatively inelastic to demand, that is because the
fare of this route is already in the range of acceptable price of users. So, its service fare is not
recommended to be discounted because its total revenue will be decreased. Following to the
metro transit operators and ride hailing service company have consistent strategies in order to
fill the gap of first mile last mile of metro transit and willing to collaborate between transport
providers, that the ride hailing service company are willing to be feeders for metro transit and
willing to support the technologies for the services.

Therefore, the collaboration between ride hailing service companies and metro transit
operators and providing incentives for users gain the mutual benefit for the business.
However, not only transport providers who gain benefit from the integrated transport system
but also the Bangkok people who get convenient travelling and reduce the commuting
expenses in their daily life. Lastly, by influencing more people to commute with the metro
transit, it is able to increase the urban mobility for the sustainable society.
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5.3 Limitations of the study

There are two main limitations which should be addressed in this research. Firstly, this survey
analysis purpose to analyse for the price elasticity of demand and price sensitivity, with the
input of opinion of transit fare and the profiles of people who use to commute with metro
transit. However, this survey does not question for the travel frequency of users such as travel
regularly or just sometimes or rarely travel with metro transit and travel purpose such as travel
to the office for work or to college for studying or travel to meet friends or for shopping, etc.
Therefore, this research is not considering these factors.

Secondly, the analysis of the metro fare in this research is conducted base on the users’
opinion from the survey. However, the operation cost and maintenance cost of the metro
transit operators have not been analysed. That means the results of the range of acceptable
price in the research have not concerned about the cost of the transit operators.

5.4 Suggestion for Future Study

There are further studies for improving transportation in Bangkok and also in other cities of
Thailand in order to maximise the mobility of people, which includes:

a) Study the improvement and development of the metro transit which trade-off between the
social benefit and shareholder benefit. The cost of investment to improve the system, in
any case, shall be considered in the analysis whether are worth to invest for gaining the
benefit for society in long term, or limiting the investment to the balance point in order to
reduce the investment risk and saving the shareholder benefit.

b) Study the feasibility and approach of integration among all transport modes within the
cities and between the cities. The integration is in three parts that are the physical
integration, cooperate and ticketing integration. In other words, the future studies should
focus on maximizing the convenience of people for seamless multimodal travelling in all
aspects for instances convenience for people for transferring between modes, all
transport modes’ operation should be consistent and together with seamless ticketing
system.
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Appendix A. Ethical Approval Document

Appendix A shows a copy of the email from Warwick Overseas Programmes Course Office
regarding this thesis’s ethical approval reference number

From: <wmg-overseas{@warnwick ac.uk=

Date: Tue, 17 Mar 2020 at 15:46

Subject: Ethical Approval Confirmation (Overseas Programmes)
To: =W.\Warapiankul@warwick.ac uk=

Cec: <mancj l@chula.ac. th>, <cuse chula@gmail com:=

WARWICK

THE UNIVERSITY OF WARWICK

Ethical Approval Confirmation

Dear Mr Warapiankul,
Warwick ID Number: 1736929

Thank you for submitting your Supervisor's Delegated Approval form to the Overseas Programmes Course Office for the project: A Study of
Price Elasticity of Demand and Its Application in First Mile/Last Mile Service Collaboration between Mass Transit and Ride Sharing Providers

Your reference number is REGO-2020-WMG05-0016 .

You now have the appropriate approval in place to begin your study.

Please ensure you insert a copy of this email into the appendices of your project.
Best Wishes

Harjinder K Kang

WHMG Overseas Programmes Course Office
wmg-overseas@warwick ac uk
warwick.ac.uk/fac/scifwmg/overseas/
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Appendix B. Interview Invitation Letter

Appendix B shows four copies of interview invitation letter with the enclosed interview
guestions, sending to four targeted companies who are Bangkok Expressway and Metro
Public Company Limited, Bangkok Mass Transit System Public Company Limited, Get
Thailand Company and Grab Thailand company.

The content of the letter is to introduce the researcher and adviser, together with informing
the thesis and its purpose of this research. Then kindly request for the interview that is one of
the main methods in this research. Moreover, the questions for the interview is attached in
order to inform the questions for the participants. The invitation letters are submitted in Thai
language due to all focused companies are Thai companies

1. Theinterview invitation letter and attached interview questions for Bangkok
Expressway and Metro Public Company Limited
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2. Theinterview invitation letter and attached interview questions for Bangkok Mass
Transit System Public Company Limited
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3. Theinterview invitation letter and attached interview questions for GET Thailand
Company
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4. The interview invitation letter and attached interview questions for Grab Thailand
Company
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Appendix C. Participant Information Leaflet and Participant
Consent

Appendix C shows Participants Information Leaflet for survey participants and interview
participants in both Thai and English. Together with the consent form of interview participants
from Bangkok Expressway and Metro Public Company Limited and Get Thailand Company.

1. Participants Information Leaflet for survey participants

Participant Information Leaflet [Survey)

Research Project Title

A Study of Price Elasticity of Demand and Its Application in First Mile/Last Mile Service Collaboration
between Mass Transit and Ride Sharing Providers

Invitation to participate in a survey

We would like to invite you to join our research survey as part of the requirement for the completion of the
Master Degree of Chulalongkorn University and University of Warwick. Before starting the participation in
this research, it is important to understand why this survey is carried out and what it will involve. Please
take time to read through the following information carefully and feel free to ask for more information if
there is anything not clear.

What is the purpose of this survey

The purpose of this survey is finding out the appropriate range of Bangkok metro fare base on the metro
users opinion or demand. The participants are asked as if they have ever used to take the Bangkok metro
in three specific routes. If they use to commute in any route. Their opinion of four levels of fare in that
specific routes which are the appropriated fare, the expensive fare, too expensive fare to purchase, and too
cheap fare to purchase are the main factors to analyse for the range of appropriated fare in each specific
routes, base on metro users' opinion and also the price elasticity on people demand.

Why have | been chosen

You have been chosen because you are one of the Bangkok metro users who is able to provide a realistic
perspective in the metro fare in Bangkok. Moreover, this survey intends to recruit only the participants
who are over 18 years old. If you are under 18 years old, please refuse or leave the survey.

Do | have to take part?

No, it is up to your judgement to decide whether you are willing to take part in this survey and if you start
to take part in this survey, you can stop and leave at any time. A decision to withdraw or not to take partin
the survey will not have any consequences. Participation in this research is voluntary with an assurance
that no negative consequences could arise from the refusal of your participation. Your data will be
recorded anonymously and will only be used for academic purposes in this thesis.

How do | consent to take part in the survey?

The consent form will be given to you prior to the start of the survey. By ticking the consent box, we will
assume that you have provided your consent for the submitted data or answers in the survey, to be used
for the research purpose as stated above.

Page 1 of 2
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What will the survey involve if | take part?

Before asking for the opinion of the fare for specific routes of Bangkok metro, the participants are asked as
if they use to commute in three specific routes, if yes, the participants are further asked for the opinions of
the metro fare in that specific route_ If not, it is not necessary for them to be asked any further questions
about those specific routes. In each specific routes, participants are asked to define the opinion of the fare
for that route in 4 levels which are the appropriate fare for that route, the fare that you think it is expensive
for that route but you still able to buy it, the fare that you think it is too expensive for that route to buy,
and the fare that you think is too cheap for that route because it may be doubt in the guality of the service.
The process should take approximately 5 minutes to complete.

What are the possible risks of taking part in the survey?

Participating in the research is voluntary with an assurance that no negative consequences could arise from
your participation. It is not anticipated to cause you any disadvantages or discomfort. Please feel free to
stop or leave at any time based on your comfort.

Will my taking part in this survey be kept confidential?

Yes, first of all, participants are not asked for the name or any personal detail that can identify the
participants . All individual collected data will be kept strictly confidential and will be stored in the form
that is able to access only by the researcher and protected by passwords.

What will happen to the results of the survey?

At the end of the study, we will analyse all of the survey results for all participants: input. The research will
be submitted to the University's examination committee for evaluation. We might then publish our findings
in an academic journal and at relevant conferences. You will not be identified in any publication arising
from this survey.

Wheo has ethically reviewed the research?

The research has been ethically approved by the Overseas Programmes Course Office, Warwick
Manufacturing Group

Contacts for further information
Woragorn Warapiankul

Email- voragornl @gmail com

Thank you for participating in this research.

Page 2 of 2




109

uswRusuaiizalasnisies (Wuudiiia)

falasamTidn

manwATRdamgursgUasfuasnrlmynal e mrhuils ML T MRS TINARN MRS FLRIET TERTHTILLT

T e O R Ry g HL TR LT

L s

vadigunTinsdTneasduaEo
- = » - a o = - - o= = a
sedEggaiiuumrenTismesn i esdaluswinsriadmua lsnasuFmsAnenszaul Sy annan
ymsanTaiuwiinnduua: University of Warwick dewflasivmsdsiute faddnfesadaadhlainilumsmmm
al " & a LY ' " . P - ® e

wrurgumuiagnduiiums Tanisiiugfifierdios Ilweaaadmdaysdolufisdvenive uasTilmeawdeumniidle
Alifnmuniomnamdssmrisyaudu

SLLHELED] ATBansATTIRAnDs 157

. 3w P P ; 3 =
mariwuudel Haglizasdiaiing i maamiionn: asvad lasansa bl luagammamuas Suadaa
arARfuiasaladva lsnrul I nusa i ques 185 udo Tueedunisdaesalid Tu 3 Fumaniali i
faRaRuNIme N AIAa 1] AnEARET U i TuA TReans 4 s=AL dmTudunading duda 1R laeansdl

= ¥ H 1T ] - 1 . > X . - 1 = 5 )
manzEudmimaun i, nadlasaaiinudalumEdmiuaunad, sadlseas inudatusafiuahifiezae

= 4 1= . 1 -1 - Vo - ] [ .
dmiudumai uaz swd lneaniiiudahgaduaifazlHuiamdaannhidulaluaanm sdudayaililums
- o " . - ) - - ' 1
Jnnsiman i nmiimnzsudmivudasdunnma s w1 uasanuanduvasi lasa1isa T

] ¥ »
AIANUARIMNT T T

'I’T"I].l.l‘i:‘l-lﬁﬂ-ﬂnl.ﬁﬂﬂ?

augaEanmizauden ludldnusa b lungamemmas Ssawnsadie: Waswdadiudmivi Tasanialihla
LS .

¥ ¥ ¥ ¥ ¥ w . .
fraia31 wannmivuuudraiaaansidi wiloedu 18 T8 lusiniy Anfumavinaedind 18T agan

b
- . - - ¥
Ufrasniaomdna i yaavamil

2 @ ﬁ n (o v
WA HﬂEI\IIlﬂﬂH'HEEITN

. ¥y ¥
Taidutu i'l.IEiE‘iﬂlli!EIEl'Huil v lunidadulehradudiie:ddniuluandnsaamiduaedailniali maqa
. ¥ .
dadulafia: L lunidinaei aaawnaneauasTauvudiztalanaaana audadulaflszaaudmialidiw
¥ ¥
Tunmimuvdavawile:lifinansznula amdswlumsidelidunsadalavaaim dreariiulatie: Lil
- 1 - - L > = = n Fl w *
ransznuimuinafaiunamilfiasandEa e e euavnnuizgniuiia laelisuTauaza=aminnlnia

¥ ¥
JngUrzaadimairms lummiTineriiwuillniniy

wmhifz




110

duassiusanlifdmbulunrudiseildadwlse

wuunaiumiBusaua: Tanuaaliaaduuasmaudasudiniuuugavaw Taeninaiifashauaaanubusaulu
o . -_ - . - - 'l - .
uuuWafufa i a=fodnalAlinmduearsanadmivdayad wavfidia 1 Faiag s aadfis 1 3dhaiu
midTmesfinadeives lnie nindwdTaae
¥
- ] [ w F . . - w - - - a .
'I'I'lﬂﬁﬂlEI'l.Iﬁl'lT‘lT1“11.ILI.JJI.IHIILIE1‘II~Iﬂ F‘lnw:‘lﬁiummumu‘.lﬂ:;l]al.uﬂdnu‘dﬂdﬂ"lu e EI"IH‘ e TR uas dsnaiwianialsl

- - . e W . . - “ ~ o &y . v w . -
warnRw TR IR U e a e odwn s Tl Tueasunafifeuanieli Tusdssidwnng dvimuno@sma

. o w | a = Lo o - . A a . -
mu‘i:"l.ﬁmmmuﬂmuﬂd ﬁamﬂ:.mamuiu's:ﬂumiﬂums 4 Rﬂﬂm“iuuﬂﬂ:thﬂﬂdﬂdﬂﬂ"l‘l H'I-Li".lﬂ T IR E T

T & . oy m . T & . T - N X
mmmﬁ'umm. Rl e T T R TR VB ey T T i L R T I S S P AT PR T PO R ST LTI ST I P R e

. o . - . - . ad ¥ - 4 . o X w - - -l
uwaz e lanesivisfishamfiunhisdlduimadesnrliiddluama e soussumaieslfiaaiaiie 5 wifida
T LI

Y |
az lfRadndenIaaadsfisafisiveinmadhdanisdisn

v o - - . - o . .t - . w .
matrilumsidodwldleearusiatleresimw mandsnuislsimsbifnsn @ euisi wenmmdi HUBIR 0

3 . . e - o
wazewhehivhldn oo S iefinlinnele llsmaidusfamawganissandalafimunmaioanmmagn

- > 2
nﬂsud1uﬁu1uuuuﬁﬂﬂiun:qnlnutﬁuﬂﬂuﬁ'uu?a'lli

) < ] ' a A & w . e a ) ¥ oW = a (e -
1.']1 MEuEk mua:'1.ugnmuawummng‘amunwmmmi:qmmu’iﬂ ﬂﬂ!;l]ﬂ'ﬂd“llﬂﬂ?’mid']‘iﬂi'luﬂﬂ i:gmnu"l.ﬂuzﬂuuu

o P - . w - = -l . - =
fuinitAlaueiderii wadldiumelasiusanianm mﬂﬂmnuﬂ.ﬂ"l‘ﬁ'gﬂﬂﬂuummsm'i"m‘d'i’ﬂHm‘hi aEaRTIAiR

- & e e [ -
sshaa:lAuivdsyauaznasmivanuusauanai
e . - = - e -
Tunawihorasddbl madibarmmy wasfensiualuouesuanaimus uemsiamniniasuidoies gadslads
- . - = - . .
AsEATRIMIATERe s TIng Ml mdsee Mnmwmeeifimsnriivrsnn v dnm ey

o - v . - - R . &

Mifirde: guebignayluifaiiag Afslwnmeiuoussmad
: I -

lantefigasanTagaueuidnfiathafeTossTu?

1137 i"ﬂ'liﬁumim!ﬁimd O TUMAA I Hﬂ"ngrnivhmi:mﬂwmiju Warwick Manufacturing Group

Afndad mfudayarituify
Wid 277 'l'l'liﬂ'l'ﬂ‘ﬂ
ma: voragornl{@gmail.com

: W era 12
wauAii wanieluaisil

whz/2




2. Participants Information Leaflet for Interview participants
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Participant Information Leaflet (Interview)

Research Project Title

A Study of Price Elasticity of Demand and Its Application in First MilefLast Mile Service Collaboration
between Mass Transit and Ride Sharing Providers

Invitation to participate in a survey

We would like to invite you to join our research interview as part of the requirement for the completion of
the Master Degree of Chulalongkorn University and University of Warwick. Before starting the participation
in this research, it is important to understand why this survey is carried out and what it will involve. Please
take time to read through the following information carefully and feel free to ask for more information if
there is anything not clear.

What is the purpose of this interview?

The purpose of this interview is to find the perspective of metro operators and Ride Hailing Service
companies or Transportation network company (TNC). The expected finding in this interview is the opinion
of the transport providers for the feasibility and approach for improving the accessibility problems of metro
transit as are called =First Mile Last Mile problem=. The approach of integrated transport system which
partnership between meatro transit and Ride Hailing Service will be addressed. This interview also tends to
find the possible partnership approach in term of business benefit-sharing, cooperate strategies in
Transport providers: point of view.

Why have | been chosen

You have been chosen because you are the representative of the metro operators or Transportation
network company (TMNC) who is able to provide the realistic perspective to achieve the main purpose of this
research as are stated above.

Do | have to take part?

No, it is up to your judgement to decide whether you are willing to take part in this interview and if you
start to take part in this survey, you can stop and leave at any time. A decision to withdraw or not to take
part in the interview will not have any consequences. Participation in this research is voluntary with an
assurance that no negative consequences could arise from the refusal of your participation. Your data will
be recorded anonymously and will only be used for academic purposes in this research.

How do | consent to take part in the interview?

The consent form in paper form and electronic form will be given to you prior to the start of the interview.
By ticking the consent box, we will assume that you have provided your consent for the submitted data or
answers in the survey, to be used for the research purpose as stated above.

Page1lof 2
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What will the interview involve if | take part?

If you take part in the interview, you will be asked two series of questions about the service fares and the
integrated transportation system. About the service fare, participants are asked for the opinion of the
current services fare level and the elasticity to the customers: demand or the approach of providing
discount or promotion in order to attract more customers. For the integrated transportation system topic,
participants are asked for the opinion of the approach to partnership between metro transit and ride
hailing service in order to increase the accessibility to metro transit and provide convenience to people.
Moreover, the participants are also asked for the business point of view of this partnership approach, for
instance the business sharing, cooperate strategies, etc.

What are the possible risks of talding part in the interview?

Participating in the research is voluntary with an assurance that no negative consequences could arise from
your participation. It is not anticipated to cause you any disadvantages or discomfort. Please feel free to
stop or lzave at any time based on your comfort.

Will my taking part in this interview be kept confidential?

Yes, All individual collected data will be kept strictly confidential and will be stored in the form that is able
to access only by the researcher and protected by passwords.

What will happen to the results of the survey?

At the end of the study, we will analyse all of the survey results for all participants® input. The research will
be submitted to the Universitys examination committee for evaluation. We might then publish our findings
in an academic journal and at relevant conferences. You will not be identified in any publication arising
from this survey.

Will I be recorded. and how will the recorded media be used?

In this interview, the participants will be asking for permission to record the sound during the interview.
The recorded sound will be used only for studying purpose during conducting the research.

Who has ethically reviewed the research?

The research has been ethically approved by the Overseas Programmes Course Office, Warwick
Manufacturing Group

Contacts for further information
Voragorn Warapiankul

Email: voragornl@gmail.com

Thank you for participating in this research.
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3. Consent Form of Interview participants

Consent Form: Bangkok Expressway and Metro Public Company Limited (Interview)

This Interview is part of the Dissertation Submitted in Partial Fulfilment of the Requirements for the
Degree of Master of Science in Engineering Business Management (EBM), in a dual-master degree program
University of Warwick and Faculty of Engineering Chulalongkorn University; this research is self-funded by
the student.

Project Title : A Study of Price Elasticity of Demand and Its Application in First Mile/Last Mile Service
Collaboration between Mass Transit and Ride Sharing Providers

Name of researcher Mr. Voragorn Warapiankul

Participation in this research is voluntary with an assurance that no negative consequences could arise
from the refusal of your participation. Your data will be recorded anonymously, only the name of the
company and your role will be referred to. Your name and identity will be kept anonymous. Please tick the
box below and sign on for your consent to participate in this Interview and your data can be used in the
thesis:

,El/ Agree, | give my consent for my data submitted in this interview to be used for the purpose
stated above.

Ticking on Agree box indicate that

1. You have read and understood the Participant Information Leaflet for the above study. You have
opportunity to consider the information, ask questions and have had these answered satisfactorily.

2. You are voluntarily taking part in this interview and that you are free to withdraw at any time without
giving any reason, or legal rights being affected.

3. You consent to be audio recorded during the interview.
You agree to take part in the above study

If you do not wish to participate in this interview, please do not proceed to the next section. You can inform
the researcher of your intention to withdraw.

Initial of participant ﬁZ‘
* L

Initial of Researcher \VermV.

14
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Consent Form: GET Thailand Company (Interview)

This Interview is part of the Dissertation Submitted in Partial Fulfilment of the Requirements for the
Degree of Master of Science in Engineering Business Management (EBM), in a dual-master degree program
University of Warwick and Faculty of Engineering Chulalongkorn University; this research is self-funded by
the student.

Project Title : A Study of Price Elasticity of Demand and Its Application in First Mile/Last Mile Service
Collaboration between Mass Transit and Ride Sharing Providers

Name of researcher Mr. Voragorn Warapiankul

Participation in this research is voluntary with an assurance that no negative consequences could arise
from the refusal of your participation. Your data will be recorded anonymously, only the name of the
company and your role will be referred to. Your name and identity will be kept anonymous. Please tick the
box below and sign on for your consent to participate in this Interview and your data can be used in the
thesis:

zf Agree, | give my consent for my data submitted in this interview to be used for the purpose
stated above.

Ticking on Agree box indicate that

1. You have read and understood the Participant Information Leaflet for the above study. You have
opportunity to consider the information, ask questions and have had these answered satisfactorily.

2. Youare voluntarily taking part in this interview and that you are free to withdraw at any time without
giving any reason, or legal rights being affected.

3. You consent to be audio recorded during the interview.
You agree to take part in the above study

If you do not wish to participate in this interview, please do not proceed to the next section. You can inform
the researcher of your intention to withdraw.

Initial of participant Tnatai ]

Initial of Researcher V gy
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