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Abstract: Due to the rapid increase in population and the change in age structure toward the
elderly, the phenomenon of societal ageing is being witnessed in many countries. The elderly travel
less than the adult population due to decreasing mobility with an increasing age. In this study,
we aimed to analyze the expectations and satisfaction of public transport users in Thailand using
traditional importance performance analysis (IPA), gap analysis, and IPA integrated with competitor
performance. We aimed to explain the differences in the analysis results produced by the three
methods. The data were obtained from surveying 2250 elderly and 450 non-elderly adults. This study
presents guidelines for improving the public transport service quality in Thailand to meet user needs.
The results of this research showed that each approach provides its own distinctive aspects and
theoretical differences, which lead to different interpretations. The results from the three approaches
showed that equipment that increases safety for public transportation service users is an important
factor for all elderly passengers that must be improved. Public transportation services in different
regions should be developed to provide more reliable and regular services.

Keywords: ageing society; public transport; IPA; satisfaction; gap analysis; importance
performance analysis

1. Introduction

1.1. The Ageing Society

In 2019, the number of elderly (aged 65 years and over) increased to 703 million worldwide,
highlighting the global phenomenon of population ageing. Southeast Asia has the world’s largest
number of elderly people, estimated at 260 million people, or 37% of the world’s total. This number is
expected to remain stable until 2050 [1]. The World Health Organization [2] has predicted that in 2030,
the number of elderly (60 years and over) around the world will reach 1.4 billion people, and increase
to 2.1 billion by 2050. In 2019, Thailand had a population of 66.56 million [3] and had a proportional
population of the elderly (aged 60 years and over) of 16.73%, or 11.13 million people [4]. The number
of elderly people in Thailand is as high as that of many developed countries. By 2022, Thailand will be
categorized as a super-aged society, as the proportion of the elderly will rise to 26.9% in 2030 and to 37%
in 2050. The pressure produced by the rapidly increasing elderly population is posing a considerable
challenge, as illustrated in Figure 1a,b.
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Figure 1. The statistical trend of the Thai population by age: Population pyramids of Thailand in (a) 
1990 and (b) 2020. Source: Population Division [5]. 
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1.2. Literature Review of Elderly and Travel

Travel is undertaken by those of all ages, and the elderly travel for a variety of purposes. Thus,
the unavailability of public transportation service readiness causes future problems for the elderly
because public transport benefits them by providing freedom to travel [6].

1.2.1. Public Transport Factors

Service quality is studied in many research fields. The transport sector places importance on
the service quality, as travel is considered an important aspect of daily life. The different contexts
of developing and developed countries affect travel behavior, for example, personal car travel is a
form of travel that competes with public transport in developing countries [7]. The factors of service
quality using 24 attributes of bus service [8] were studied in Cambodia using the traditional importance
performance analysis (IPA) method to provide guidelines for the government to improve bus service
quality. There has correspondingly been a study of customer satisfaction on bus service in Beijing,
China. The study investigated six factors, including punctuality, safety, convenience, comfort, reliability,
and economy, in which punctuality was at a low satisfaction level mainly influenced by three factors:
Passenger age, Travel purpose, and Travel time (Peak time, Non-Peak time, Weekends) [9]. Research
related to improving the quality of retail delivery services suggests that it should focus on improving
logistics services and overall satisfaction rather than only a single variable [10]. Travel behavior and
attitudes toward high-speed trains were studied in the United Kingdom [11], and the service quality
for train passengers in India was studied based on service quality [12]. For Thailand, the service quality
of the public transport system was examined through a comparative study of the service quality of
intercity trains using various analysis methods [13].

1.2.2. The Elderly

Most research related to the elderly has been based on medical treatment guidelines; research
related to public transport of the elderly is a relatively new concept in developing countries. Hu and
Wang [14] conducted a comparative study of the difference between the elderly’s travel behavior
in developed and developing countries like China. The results indicated that 30% of the elderly in
developed countries chose to travel by private car. Similarly, in Taiwan, elderly passengers tended to
use public transport less than cars due to safety, which is an important factor considered when choosing
an airport access mode by elderly passengers [15]. The elderly were not satisfied if there were no
assigned seats for them, and also expressed dissatisfaction with the environments at stations or transit
stops [16]. The fare and sufficient seats were important factors for the elderly who traveled by train and
by bus in Hong Kong [17]. In Thailand, the research was conducted on factors affecting the elderly’s
mobility, with an emphasis on the development of city plans and transportation planning. The research
objective was to enhance ageing mobility when traveling [18] by analyzing data in specific urban
areas such as Bangkok. In addition, it was found that the elderly were unable to drive by themselves
and were more likely to stop driving than those of other ages since most of disabled or the elderly
who have body discrepancy had more walking restrictions, and difficulty in climbing and descending
stairs. Thus, public transportation is challenging for the elderly, especially in the countryside or in
remote areas where there is a shortage of public transport. This also causes the elderly’s travel limits,
which affect their mental state [19].

From the literature review, we found that the studies on transportation service quality were
conducted to increase service user satisfaction. Previously, only one or two methods were used for
analysis. To fill the knowledge gap, we aimed to compare the three methods of analysis for assessing
the elderly’s expectations and satisfaction toward public transport in a city: (1) Traditional IPA,
(2) gap analysis, and (3) IPA integrated with competitors’ efficiency to develop transportation system
management measures. In this research, we compared the analysis of expectations and satisfaction
of users of all three methods to demonstrate the uniqueness of each theory, its results, and different
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interpretations. We also examined users’ viewpoints in different age range groups by considering 10
dimensions of factors for high satisfaction; the findings from the three methods can be applied to help
develop this society that is ageing and to ensure the sustainability of future development. Moreover,
the IPA analysis provides comprehensible interpretations and clearly straightforward results, which are
the strengths of how those involved or those who are interested can repeat the method used.

2. Materials and Methods

2.1. Data Collection

We focused on a vulnerable population—the elderly (60 years and over). This research was
approved by Ethics Committee for Researches Involving Human Subjects, Suranaree University of
Technology (Project code: EC-72-62). Face-to-face interviews were chosen to collect data due to their
flexibility by collecting information from the passengers in the community such as department stores,
medical institutions, parks, bus stops, bus stations, government offices, and religious places.

The question items were tested using item–objective congruence (IOC) by experts in transportation.
Statistics were used to determine the consistency between each question, which was successively
adjusted according to the recommendations from the pilot test. For data collection, a total of 2700
questionnaires were obtained from 5 regions by surveying the provinces where the population number
is 100,000 and up, which are the north, central, southern, and northeast regions—and divided in
line with the Thailand National Statistical Office’s common practices by collecting 450 samples
from each region. In this study, the data were collected by surveying from the passengers of 29
provinces as shown in Appendix A. An additional 450 surveys were collected from people using
public transport, both elderly and non-elderly (aged 18–59 years) in Bangkok and metropolitan areas,
where the management and transportation systems are different from the aforementioned four regions.
The questionnaire was divided into 2 parts: Part 1 included social-demographic characteristics and
travel behavior, such as sex, income, living status, travel purpose, travel time (the sum of access time
to bus stop, waiting time, in-vehicle time, and egress time), and the number of travelers who travel
with participants; Part 2 included question items consisting of 10 dimensions or 39 attributes regarding
service quality, which were acquired from the literature review, as shown in Table 1. The satisfaction
level with service was measured using a 5-point Likert scale (1, the lowest satisfaction level; 5, the
highest satisfaction level).



Sustainability 2020, 12, 9066 5 of 20

Table 1. Summary of factors influencing public transit service quality.

Author Country, Year

Methodology Factor Uniqueness

Confirmatory
Factor

Analysis

Structural
Equation
Modeling

Logistic
Regression Traditional-IPA Other A B C F I P R S T V W Other Comparison Older

People

[12] India,
2010 - - - - X - - - - - - X - - - - X - -

[20] Pakistan,
2012 - X - - - - - X - X - X X - - - X - -

[14] China,
2013 - - - - X - - - - - - - - - - - -

Age group and
developing/developed

country
X

[15] Taiwan,
2013 - - X X - - - - - - - - - - - - Non-elderly and

elderly X

[11] U.K.,
2014 - - - - X - X X - - - - X - - - X - -

[18] Thailand, 2016 - - X - - - - - - - - - - - - - - Population density X

[16] Hong Kong,
2017 - - - - X - X X X - X X - X X - - - X

[21] Philippines, 2020 - - - - X - - X - - X - X X - - X - -

[7] Algiers,
2017 - - - X X - X X X X - - X X - X X - -

[22] Australia,
2017 X - - - X - - - - - - - - - - - - - -

[17] Hong Kong,
2018 - - X - - - - - - - X - - - - X - - X

[8] Cambodia,
2019 - - - X - - - - X - - - - X - - X - -

[23] Norway,
2020 - - - - X - - - - - - - - - - - - - -

[24] India,
2020 - - - - X - - - - - - - - - - - - Gender -

This
research Thailand - - - X

Integrated-IPA
& Gap

Analysis
X - X X X X X X X X X

Between Method and
non-elderly and elderly X

Note: A, accessibility; B, travel time; C, convenience/comfort; F, driver’s attitude/staff; I, information; P, fare/travel cost; R, reliability/timeliness/punctuality; S, travel security/safety; T,
station/stop/environment; V, vehicle characteristics; W, waiting time. IPA: Importance performance analysis.
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2.2. Methodology

The objective of this research was to analyze the passengers’ expectations and perceptions focusing
on the elderly and public transportation areas in different regions in Thailand to lead to be sustainable
development and to equally access transportation system. The area to be surveyed was divided into
5 regions. The 10 dimensions that were considered included (1) vehicle characteristics, (2) access,
(3) safety, (4) reliability, (5) convenience, (6) waiting time, (7) staff, (8) information, (9) station/stop,
and (10) affordability. The analyses were classified into three approaches. Firstly, traditional importance
performance analysis (Traditional IPA) is the technique widely used for analyzing user expectations
and satisfaction to improve service quality based on the priorities of product or service attributes
based on the concept of Martilla and James [25]. The results of the IPA are displayed in the form of
a grid in a two-dimensional graph with plotted importance and efficiency values. The x-axis shows
the level of efficiency or customer satisfaction; the y-axis indicates the degree of importance. As a
result, the graph is divided into four quadrants, as shown in Figure 2. Quadrant I, or “concentrate
here”, indicates the priorities for improvement as the service efficiency is lower than the median value,
but user expectation on its importance is high. For Quadrant II, or “keep up the good work”, operators
or service providers should maintain the efficiency of service levels. Quadrant III, or “low priority”,
is the area where the attributes are of low importance and low efficiency. Therefore, it is not important
to quickly improve the attributes in this area. Quadrant IV, or “possible overkill”, is the area in which
the operators are least interested because it is considered low priority, but very high proficiency.

The second approach, gap analysis, involves analyzing the difference between service perception
and user expectations. The level of service provision is determined by the comparison between
customer expectations and actual performance perceptions. When customers are satisfied with the
service they receive, services are perceived by customers as being better than expected. Passenger
satisfaction is therefore important for organizations aiming to increase the service quality of public
transport operation [26]. The difference in value is calculated as Gapi = Perceptioni − Expectationi
where i is an indicator of service quality of public transport. In this paper, this is called Gap1 Analysis.
The final approach is based on the basic principles of IPA, but the essential aspect of this approach is
the integration performed by comparing differences in the effectiveness of the attributes and the areas
of interest with those of competitors [27]. This is different from the traditional IPA method. The IPA
strategy shows the strengths and weaknesses to be urgently improved or adjusted. The consideration
is focused only the interesting areas which potentially create a unique advantage, in comparison with
competitors to form a development strategy, when integrated into Gap2 with reference to competitors
or Bases. In this case, the purpose is to achieve the distribution of prosperity and development
for equality in society by taking the capital city like Bangkok as the base for the public transport
development in Thailand. This approach can help identify the attributes needing improvement when
comparing performance with competitors by plotting the importance value on the y-axis, as in the
traditional IPA approach, and plotting the performance gap on the x-axis. The performance gap is
calculated as Gap between performance = Performancebench−marker − Performancecompetitors. Here,
we did not focus on comparison with competitors, but instead used data of attitudes toward public
transport in the country’s capital compared with those of other regions in Thailand. As Bangkok is
the capital of Thailand, with a dense population of 9.89 million, of which elderly people comprise
1.63 million, which is considered a remarkable proportion of the total 66 million in 2019 nationwide.
Thus, Bangkok and its metropolitan areas were chosen to be the Base city in reference to other regions.
We called this method IPA with Gap2 Analysis, as summarized in Table 2.
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Table 2. Comparison of the 3 methods related to passenger expectations and perceptions.

Methods Details Key Points/Issues

Traditional IPA Explicit importance and explicit
performance

Dividing graphs using median
values based on importance and

performance

Gap 1 Analysis Difference between importance and
performance

A comparison between
expectations and satisfaction

IPA with Gap 2 Analysis Importance vs. performance gap
(between the benchmark and competitors)

A comparison of the service
performance between the areas of

interest and the competitors

Sustainability 2020, 12, x FOR PEER REVIEW 7 of 21 

Table 2. Comparison of the 3 methods related to passenger expectations and perceptions. 

Methods Details Key Points/Issues  

Traditional IPA 
Explicit importance and explicit 

performance 
Dividing graphs using median values 
based on importance and performance 

Gap 1 Analysis Difference between importance 
and performance 

A comparison between expectations and 
satisfaction 

IPA with Gap 2 
Analysis 

Importance vs. performance gap 
(between the benchmark and 

competitors) 

A comparison of the service performance 
between the areas of interest and the 

competitors 

 
Figure 2. The Traditional IPA framework. Source: Martilla and James [25]. 

3. Results and Discussion 

3.1. Respondents’ Social-Demographic Characteristics and Travel Behavior 

According to statistical analysis, of the 2250 elderly people, divided into 1259 men and 991 
women, 46.67% live with their children. They have different careers: 47.73% were business owners, 
26.98% were employees, 12% were farmers, and 11.8% were general contractors. Of these 
respondents, 70% have personal income not exceeding 30,000 baht per month (calculated from the 
total regular income of the elderly, income from children, and pension income).  

From the survey, we found that all elderly chose to travel in the morning, and 80% of them spent 
more than 30 min on a public transportation trip. The majority of the elderly traveled alone or 
together with another person. The travel purposes were mainly to travel or relax, visit relatives or 
friends, shopping, and government transactions; the unpunctuality of public transport was a travel 
experience that the elderly had experienced, as shown in Tables 3 and 4. 

Table 3. Social-demographic characteristics of respondents. 

Social Characteristics Information Number Percentage (%) 
Sex Male 1259 55.96 

 Female 991 44.04 
Age (years) 60–69 1563 69.47 

 70–79 457 20.31 
 ≥80 230 10.22 

Total monthly income (THB) <10,000 31 1.38 
 10,000–20,000  653 29.02 

Figure 2. The Traditional IPA framework. Source: Martilla and James [25].

3. Results and Discussion

3.1. Respondents’ Social-Demographic Characteristics and Travel Behavior

According to statistical analysis, of the 2250 elderly people, divided into 1259 men and 991 women,
46.67% live with their children. They have different careers: 47.73% were business owners, 26.98%
were employees, 12% were farmers, and 11.8% were general contractors. Of these respondents, 70%
have personal income not exceeding 30,000 baht per month (calculated from the total regular income
of the elderly, income from children, and pension income).

From the survey, we found that all elderly chose to travel in the morning, and 80% of them spent
more than 30 min on a public transportation trip. The majority of the elderly traveled alone or together
with another person. The travel purposes were mainly to travel or relax, visit relatives or friends,
shopping, and government transactions; the unpunctuality of public transport was a travel experience
that the elderly had experienced, as shown in Tables 3 and 4.
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Table 3. Social-demographic characteristics of respondents.

Social Characteristics Information Number Percentage (%)

Sex Male 1259 55.96
Female 991 44.04

Age (years) 60–69 1563 69.47
70–79 457 20.31
≥80 230 10.22

Total monthly income (THB) <10,000 31 1.38
10,000–20,000 653 29.02
20,000–30,000 935 41.56
30,000–40,000 264 11.73
40,000–50,000 217 9.64
50,000–60,000 94 4.18
60,000–70,000 37 1.64

>70,000 19 0.84
Occupation Employee 609 27.06

Business Owner 1074 47.73
Farmer 271 12.04

General Contractor 266 11.82
Unemployed 30 1.33

Living Status Alone 227 10.09
With a Partner 973 43.24
With Children 1050 46.67

Table 4. Travel behavior.

Travel behavior Information Frequency Percentage (%)

Travel Time Less than 15 min 183 8.13
15–30 min 253 11.24
30–60 min 548 24.36

>1 h 1266 56.27
Travel Purpose To hometown 160 7.11

Travel and relax 935 41.56
Work 183 8.13
Visit 288 12.80

Healthy 163 7.24
Shopping 258 11.47

Government 230 10.22
Religion 1 0.04

Study 2 0.09
Others 30 1.33

Travel Time Duration of Survey Participants 05:00 a.m.–06:59 a.m. 284 12.62
07:00 a.m.–09:59 a.m. 1011 44.93
10:00 a.m.–12:59 p.m. 501 22.27
01:00 p.m.–03:59 p.m. 201 8.93
04:00 p.m.–05:59 p.m. 166 7.38
06:00 p.m.–09:59 p.m. 87 3.87

Number of Travelers with Survey Participants Alone 929 41.29
2 Persons 1026 45.60
3 Persons 262 11.64
4 Persons 31 1.38
5 Persons 2 0.09

3.2. Descriptive Statistics

Table 5 provides information about importance and performance of factors and variables of
service quality obtained from the elderly passenger samples throughout Thailand. Waiting time was
the most important factor with 4.60, followed by reliability and safety at 4.56, accessibility and vehicle
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characteristics at 4.53, convenience at 4.52, station/stop at 4.57, information at 4.45, staff at 4.44, and the
least important factor was affordability at 3.69. When considering the details of attributes, the elderly
passengers assigned the highest importance to W1 (there is a long waiting time while at the station
or the stop) at 4.62, followed by R1 (service is stable and regular) at 4.59. From the perspective of
performance, the values were comparable. Therefore, when using the importance and performance
of each attribute for IPA analysis, more efficiently assessing weaknesses and improving each factor
relevant to users will be useful for agencies.

3.3. Analysis and Discussion of Each Approach

3.3.1. Traditional IPA

For the traditional IPA approach, we divided the analysis into two types by age group and
regions to better visualize the different perspectives of the elderly and non-elderly in terms of their
mobility levels.

Age-Based Analysis

For analysis based on age, the passengers were divided into two groups, elderly (older than 60
years) and non-elderly (aged 18–59 years), who use public transport in Bangkok and its metropolitan
area. The elderly and non-elderly passengers had different service needs, as explained in Figure 3.
Elderly passengers supported a simple transportation system that is easy to use (C1 = 4.651), followed
by the convenience of boarding and disembarking from the vehicle. The height from the floor to the car
was considered appropriate (C5 = 4.636), as was the waiting time at the station or bus stop (W1 = 4.627).
For non-elderly passengers, they firstly focused on the waiting time at the station/stop (W1 = 4.660),
followed by providing complete travel information (I1 = 4.627) and long waits for passengers at stops
(W2 = 4.587). These findings agree with those of Chang [15], who reported that elderly passengers
value a simple system and that these passengers were worried about the physical deterioration of
transportation systems. For non-elderly passengers, the waiting time was more important than to
the elderly.

When analyzing with IPA, a strategy to improve the quality according to the public transport
priorities in Bangkok and its metropolitan area, both groups produced the same results including the
cleanliness of the station and the stop (T2); the availability of facilities for the elderly such as ramps,
elevators, handrails, etc. (A3); and the availability of facilities for the elderly such as Wi-Fi, toilets,
stairs, handrails, and elevators (C2). All these factors appeared in the “Concentrate Here” quadrant,
as shown in Table 6.
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Table 5. Factors and variables of service quality (N = 2250).

Factor Variable Question
Importance Performance

Mean Mean of
Factor SD Skewness Kurtosis Mean Mean of

Factor SD Skewness Kurtosis

Vehicle
characteristics

V1 The vehicle is new and clean. 4.55

4.53

0.61 −1.137 0.756 3.04

3.02

0.912 −0.156 −0.60

V2 I feel safe when traveling. 4.54 0.62 −1.235 1.712 3.06 0.887 −0.182 −0.715

V3 The temperature inside the vehicle is appropriate. 4.52 0.64 −1.17 1.175 3.02 0.929 −0.125 −0.687

V4 The vehicle has facilities for the elderly such as handrails. 4.50 0.63 −0.98 0.413 2.97 0.852 −0.099 −0.58

Access

A1 Roads or walkways are easily accessible and parking is available for
wheelchair users. 4.57

4.53

0.6 −1.311 1.935 2.99

2.98

0.884 −0.085 −0.582

A2 The suitability and distance of the station location. 4.53 0.63 −1.174 1.311 3.00 0.871 −0.109 −0.617

A3 There are facilities for the elderly such as ramps, elevators,
and handrails. 4.52 0.63 −1.218 1.573 2.97 0.922 −0.111 −0.656

A4 Can connect with a variety of other modes of transportation. 4.49 0.66 −1.202 1.461 2.94 0.885 −0.025 −0.593

Safety

S1 Travel safety (No accident/breakdown). 4.56

4.56

0.58 −0.903 −0.184 3.04

2.99

0.864 −0.143 −0.668

S2 Safety from criminals while on the vehicle. 4.55 0.58 −0.862 −0.254 2.97 0.869 −0.101 −0.664

S3 Safety from criminals while at a station. 4.54 0.59 −0.874 −0.229 3.05 0.917 −0.209 −0.603

S4 Vehicle safety such as seat belts and glass hammers. 4.58 0.57 −0.980 −0.043 2.90 0.909 0.009 −0.511

Reliability

R1 Services are stable and regular. 4.59

4.56

0.56 −0.985 −0.041 2.98

3.02

0.883 −0.206 −0.726

R2 The time spent traveling is short. 4.54 0.58 −0.846 −0.278 3.03 0.866 −0.141 −0.578

R3 The frequency of the schedule is appropriate. 4.52 0.61 −0.866 −0.254 3.01 0.887 −0.147 −0.655

R4 The punctuality of departure and arrival. 4.57 0.58 −0.949 −0.098 3.04 0.908 −0.133 −0.558

Waiting time
W1 There is a long waiting time while at the station or the stop. 4.62

4.60
0.49 −0.481 −1.77 3.02

3.00
0.951 0.159 −0.626

W2 It takes a long time for the bus to wait for passengers at the stop. 4.57 0.5 −0.299 −1.913 2.97 0.909 0.165 −0.499

Convenience

C1 The service is simple. 4.54

4.52

0.64 −1.392 2.363 3.04

3.00

0.891 −0.091 −0.546

C2 There are facilities such as
Wi-Fi, a toilet, stair, handrail, and an elevator. 4.55 0.59 −0.913 −0.164 2.98 0.896 −0.163 −0.753

C3 The seats are adequate and there are priority seats for the elderly. 4.52 0.60 −0.874 −0.236 2.88 0.861 0.004 −0.636

C4 The luggage space is appropriate. 4.46 0.66 −1.095 1.261 3.06 0.886 −0.125 −0.571

C5 The height of the step from the floor to the vehicle is suitable. 4.54 0.63 −1.391 2.626 3.03 0.908 −0.171 −0.622
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Table 5. Cont.

Factor Variable Question
Importance Performance

Mean Mean of
Factor SD Skewness Kurtosis Mean Mean of

Factor SD Skewness Kurtosis

Staff

F1 Safe driving occurs. 4.51

4.44

0.63 −1.050 0.738 3.01

3.01

0.887 −0.035 −0.585

F2 The car departs before the passengers are seated. 4.41 0.78 −1.779 4.394 3.02 0.895 −0.238 −0.670

F3 The staff is dedicated and willing to serve. 4.43 0.7 −1.123 1.127 2.96 0.952 −0.114 −0.714

F4 The staff are polite. 4.4 0.73 −1.192 1.501 3.04 0.854 −0.191 −0.659

Information

I1 Complete travel information is provided. 4.39

4.45

0.81 −1.466 2.216 3.07

3.00

0.92 −0.156 −0.657

I2 Notice provided of time change. 4.47 0.67 −1.261 1.813 2.93 0.879 −0.135 −0.717

I3 Travel information is available for connecting to other modes
of transport. 4.48 0.67 −1.262 1.679 2.99 0.859 −0.129 −0.634

I4 There is a channel for passengers to complain. 4.48 0.7 −1.331 1.914 3.03 0.924 −0.132 −0.646

I5 There is a thorough announcement at the station. 4.45 0.74 −1.494 2.595 2.99 0.882 −0.168 −0.588

Station/STOP

T1 The stop sign size is appropriate. 4.45 4.47 0.71 −1.230 1.28 3.04 2.98 0.914 −0.171 −0.559

T2 The station is clean. 4.48

4.47

0.67 −1.244 1.845 2.94

2.98

0.86 −0.163 −0.745

T3 The station has enough seats and a roof to block strong sunlight. 4.48 0.68 −1.260 1.74 3 0.842 −0.052 −0.662

T4 There is enough parking. 4.48 0.66 −1.068 0.68 3 0.902 −0.149 −0.543

T5 There are shops selling food and drinks, which also have ATMs. 4.46 0.73 −1.521 2.81 2.92 0.922 −0.027 −0.611

Affordability
P1 The fare is suitable for an average income. 4.58 0.55 −0.863 −0.303 3.08 0.85 −0.145 −0.764

P2 I would pay more if service was better. 2.79 3.69 0.87 0.055 −0.341 2.88 2.98 0.931 −0.038 −0.611



Sustainability 2020, 12, 9066 12 of 20
Sustainability 2020, 12, x FOR PEER REVIEW 12 of 21 

  
Figure 3. Value of importance and satisfaction for elderly and non-elderly passengers. 

For the elderly, additional attributes were identified, as follows: 

• Location, station, stop, and waiting time 

From the traditional IPA approach, the elderly in Thailand assigned different values of 
importance than the non-elderly group in terms of font and sign size (T1, The size of the stop sign is 
appropriate) as well as station services such as shops, selling points, food, beverages, ATMs, etc. (T5, 
There are shops selling food, drinks, and ATMs), which performed more poorly than expected. We 
found that for the elderly in Hong Kong, the factors of having seats to accommodate the elderly and 
the environment of the station/stop considerably influenced their satisfaction level with public 
transport [16]. This finding is supported the research of Yu-ChunChang [15], who found that both 
groups of passengers were least satisfied with the space and convenience of the waiting area. We also 
found that waiting time (W1, There is a long waiting time while at the station or the stop) should be 
immediately improved as a “Concentrate Here” because the elderly’s mobility is reduced due to their 
age. According to Wong, et al. [17], elderly people want more frequent service to reduce waiting time, 
and improvements in waiting areas and stops. The satisfaction with the factor of frequency of the bus 
schedule in this research was still lower than the median value. If improvements are made, this factor 
could increase the service performance and, consequently, the satisfaction of all user groups. A 
previous study analyzed the mode of transportation used by the elderly and found that the elderly 
choose cheaper modes of transportation, and travel time was less important [28]. Similar to Yu-
ChunChang’s research [15], the authors stated that elderly people, compared to the non-elderly, have 
more time and less income, so they are more interested in prices than waiting time. 

Many studies showed that passengers perceive waiting time as being longer than real time as 
waiting incurs stress, complications, and less comfort than sitting on a vehicle [29]. In this regard, 
travel time includes waiting time at the station (or stop) and travel time in the vehicle. If waiting time 
is reduced by increasing the service frequency and facilities such as toilets, seats, Wi-Fi, shops, and 
ATMs at the station, benefits will be provided for all service users. 

• Convenience and service access 

W1, 4.660

W2, 4.587
I1, 4.627C1, 4.651

C5, 4.636

W1, 4.627

2.5

3.0

3.5

4.0

4.5

5.0

V1 V3 A1 A3 S1 S3 R1 R3 C1 C3 C5 W2 F2 F4 I2 I4 T1 T3 T5

At
tr

ib
ut

e 
Va

lu
e

Variable
Non-elderly-Importance Non-elderly-Performance Importance Performance

Figure 3. Value of importance and satisfaction for elderly and non-elderly passengers.

For the elderly, additional attributes were identified, as follows:

• Location, station, stop, and waiting time

From the traditional IPA approach, the elderly in Thailand assigned different values of importance
than the non-elderly group in terms of font and sign size (T1, The size of the stop sign is appropriate) as
well as station services such as shops, selling points, food, beverages, ATMs, etc. (T5, There are shops
selling food, drinks, and ATMs), which performed more poorly than expected. We found that for the
elderly in Hong Kong, the factors of having seats to accommodate the elderly and the environment of
the station/stop considerably influenced their satisfaction level with public transport [16]. This finding
is supported the research of Yu-ChunChang [15], who found that both groups of passengers were
least satisfied with the space and convenience of the waiting area. We also found that waiting time
(W1, There is a long waiting time while at the station or the stop) should be immediately improved
as a “Concentrate Here” because the elderly’s mobility is reduced due to their age. According to
Wong, et al. [17], elderly people want more frequent service to reduce waiting time, and improvements
in waiting areas and stops. The satisfaction with the factor of frequency of the bus schedule in this
research was still lower than the median value. If improvements are made, this factor could increase the
service performance and, consequently, the satisfaction of all user groups. A previous study analyzed
the mode of transportation used by the elderly and found that the elderly choose cheaper modes of
transportation, and travel time was less important [28]. Similar to Yu-ChunChang’s research [15],
the authors stated that elderly people, compared to the non-elderly, have more time and less income,
so they are more interested in prices than waiting time.

Many studies showed that passengers perceive waiting time as being longer than real time as
waiting incurs stress, complications, and less comfort than sitting on a vehicle [29]. In this regard,
travel time includes waiting time at the station (or stop) and travel time in the vehicle. If waiting
time is reduced by increasing the service frequency and facilities such as toilets, seats, Wi-Fi, shops,
and ATMs at the station, benefits will be provided for all service users.
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• Convenience and service access

Hu and Wang [14] surveyed the travel behaviors of Chinese elderly people and found that walking
was most popular, followed by public transport, then other travel modes, which included bicycles,
private vehicle, and taxis. This is inconsistent with Su and Bell [28], who stated that as people age,
the conditions for their travel mode change. In terms of the public transport in Thailand, our findings
suggested that the requirements for transportation mode are consistent with the physical characteristics
of the elderly such as the height of step from the floor to the vehicle is suitable to facilitate their
boarding and disembarking (C5). Public transit also provides convenient accessibility such as roads
and pathways, and especially ramps and lifts (A1, A3), for wheelchair users, as well as providing
complete and clear information regarding traveling, according the survey.

Regarding Thai elderly travel behavior, most of them travel alone or with another person.
The clear information presentation and uncomplicated services are important for this passenger group.
In Yu-ChunChang’s research [15], the results also indicated that the elderly ranked “user friendliness”
second after safety.

• Safety

The elderly in Thailand focus on travel safety (S1) as well as the safety equipment inside the
vehicle such as seat belts and glass hammers (S4), which increase passengers’ safety in addition to
ensuring safe transit while on the vehicle (S2). For this issue, a study was conducted on the service
quality of Thailand intercity train services for the development of the security system [13]. In addition,
both groups of Taiwanese elderly and non-elderly passengers have ranked safety as the first priority
for choosing a mode of transport to access the airport [15]. Indian passengers reported wanting to
use public transport for their convenience, but that it lacked security for crime prevention in addition
to the transfer distance, which was not appropriate [24]. A case of tramway and commuter rail in
Algiers was reported, indicating that safety is a priority that must be developed to increase passenger
satisfaction [7]. Our findings support those of Harvey and Thorpe [11], who proposed focusing on
travel security to promote high speed rail travel in the U.K. Our findings are confirmed by those of Mayo
and Taboada [21], who used an analytic hierarchy process (AHP). Overall, the security factor ranked
the highest for those older than 60 years, and safety was ranked second after environmental factors.

Regional Analysis

The area analysis was divided into five regions: north, central, northeast, south, and Bangkok.
When using tradition IPA analysis, the results were distinctive, all survey areas had S4 (There is safety
equipment inside the vehicle such as seat belts and glass hammers) appearing in the most important
quadrant and P1 (the fare is suitable for the income) in the “Keep Up the Good Work” or Q2, where it
is recommended that these activities be maintained. The results are summarized in Table 7. In other
words, safety is an important issue from the elderly’s perspective on public transport in all regions in
Thailand, as well as in Pakistan, where 82% of elderly people assigned importance to safety and did
not specially focus on the fare factor [30].
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Table 6. Summary of the attributes of passengers in Bangkok and its metropolitan area.

Group/Quadrant
Q1 Q2 Q3 Q4

Concentrate Here Keep Up the Good Work Low Priority Possible Overkill

Non-Elderly
(18–59 years old)

T2 W2 C5 S4

A3 C1 F4 S2

C2 R4 R3 A1

V1 F1 F2 V4

A2 I1 A4 V3

T1 C4 T4

T5 I4

S1 C3

P1

W1

Elderly
(Over 60 years old)

T2 R4 F4 C4

A3 C1 F3

C2 F1 V3

I1 W2 R3

T1 V1 A4

C5 A2 V4

A1 I3 C3

S1 P1 F2

S2

S4

I2

W1

T5

3.3.2. Gap between Importance and Performance (Gap1)

Gap1 indicates users’ satisfaction arising from their expectations before using the service and
awareness after using the service. If, after service, the customers are more satisfied with the service
than expected, they are satisfied [26]. From this approach, the difference between perception and
expectations was negative, which means that the service as perceived by customers after using the
service was less than expected. The results were negative in all five areas, as shown in Table 8, and as
supported by Yu-ChunChang [15]. When plotting the satisfaction and importance values of all factors
on the line graph, we found that the total passenger satisfaction was low. This approach explained
that after using services, customers perceive them as being unsatisfactory, or expected that the service
would have been better. This analysis has limitations, as indicated by the case of cleanliness and
neatness of stations and stop signs. The station is clean (T2) and the temperature inside the vehicle is
appropriate (V3) received the same difference value in the Northeastern area (gap = 1.256). However,
given the T2 importance (4.167) and performance (2.91) and the V3 importance (4.407) and performance
(3.15), these attributes had different importance values that were not reflected in the gap value.
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Table 7. Summary of the attributes of passengers by traditional IPA.

Variable Northern Northeastern Central Southern BKK Variable Northern Northeastern Central Southern BKK

A1 Q2 Q4 Q1 Q2 Q1 F1 Q3 Q2 Q3 Q2 Q2

A2 Q1 Q4 Q2 Q3 Q2 F2 - Q2 Q4 Q4 Q3

A3 Q4 Q3 Q1 Q2 Q1 F3 Q4 Q1 Q4 Q4 Q3

A4 Q2 Q3 Q3 Q1 Q3 F4 Q4 Q4 Q4 Q4 Q3

S1 Q1 Q2 Q4 Q2 Q1 I1 Q2 Q4 Q4 Q4 Q1

S2 Q4 Q2 Q3 Q1 Q1 I2 Q1 Q4 Q3 Q2 Q1

S3 Q3 Q1 Q2 - Q2 I3 Q1 Q1 Q4 Q1 Q2

S4 Q1 Q1 Q1 Q1 Q1 I4 - Q2 Q4 Q4 Q3

R1 Q1 Q2 Q1 Q1 Q2 I5 Q4 Q3 Q3 Q4 Q3

R2 - Q2 - Q4 Q4 T1 Q1 Q4 Q4 Q4 Q1

R3 Q3 Q1 Q2 Q4 Q3 T2 Q3 Q3 Q2 Q3 Q1

R4 - Q2 Q1 Q4 Q2 T3 Q4 Q4 Q1 Q1 Q3

C1 Q2 Q1 Q3 Q3 Q2 T4 Q1 Q3 Q2 Q4 Q3

C2 Q4 Q1 Q2 Q3 Q1 T5 Q4 Q3 Q3 Q3 Q1

C3 Q3 Q1 Q2 Q3 Q3 P1 Q2 Q2 Q2 Q2 Q2

C4 Q4 Q4 Q3 Q3 Q4 P2 Q3 Q3 Q3 Q3 Q3

C5 Q1 Q4 Q2 Q4 Q1 V1 Q2 Q2 Q2 Q3 Q2

W1 Q1 Q2 Q2 Q2 Q1 V2 Q2 Q3 Q2 Q2 Q2

W2 Q3 Q1 Q1 Q2 Q2 V3 Q1 Q4 Q3 Q2 Q3

V4 Q2 Q3 Q4 Q3 Q3

Note: Q1: Concentrate Here, Q2: Keep Up the Good Work, Q3: Low Priority, and Q4: Possible Overkill.
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Table 8. Gap between performance (P) and importance (I).

Attribute
Area Gap (P–I)

Northern Northeastern Central Southern Bangkok

V1 −1.531 −1.473 −1.550 −1.670 −1.333
V2 −1.518 −1.493 −1.499 −1.546 −1.336
V3 −1.684 −1.256 −1.559 −1.552 −1.458
V4 −1.580 −1.544 −1.346 −1.581 −1.609
A1 −1.529 −1.362 −1.603 −1.624 −1.791
A2 −1.638 −1.351 −1.572 −1.626 −1.442
A3 −1.402 −1.369 −1.800 −1.590 −1.607
A4 −1.584 −1.440 −1.503 −1.804 −1.453
S1 −1.504 −1.462 −1.364 −1.619 −1.633
S2 −1.411 −1.602 −1.479 −1.675 −1.738
S3 −1.529 −1.691 −1.497 −1.501 −1.220
S4 −1.718 −1.618 −1.814 −1.653 −1.604
R1 −1.667 −1.544 −1.678 −1.748 −1.418
R2 −1.551 −1.540 −1.583 −1.557 −1.318
R3 −1.576 −1.613 −1.441 −1.374 −1.509
R4 −1.449 −1.522 −1.670 −1.477 −1.538
C1 −1.520 −1.529 −1.435 −1.626 −1.384
C2 −1.529 −1.598 −1.519 −1.617 −1.542
C3 −1.538 −1.780 −1.585 −1.713 −1.620
C4 −1.318 −1.322 −1.548 −1.646 −1.173
C5 −1.669 −1.280 −1.514 −1.472 −1.638
W1 −1.667 −1.458 −1.499 −1.604 −1.758
W2 −1.567 −1.642 −1.701 −1.566 −1.533
F1 −1.711 −1.496 −1.348 −1.584 −1.367
F2 −1.484 −1.451 −1.244 −1.474 −1.338
F3 −1.467 −1.667 −1.186 −1.428 −1.578
F4 −1.293 −1.473 −1.080 −1.575 −1.420
I1 −1.580 −1.178 −0.820 −1.399 −1.604
I2 −1.700 −1.333 −1.313 −1.597 −1.771
I3 −1.638 −1.604 −1.228 −1.626 −1.378
I4 −1.631 −1.327 −1.213 −1.566 −1.471
I5 −1.531 −1.518 −1.348 −1.452 −1.436
T1 −1.644 −1.231 −1.093 −1.425 −1.653
T2 −1.751 −1.256 −1.543 −1.474 −1.647
T3 −1.391 −1.178 −1.736 −1.717 −1.376
T4 −1.660 −1.324 −1.519 −1.419 −1.473
T5 −1.502 −1.607 −1.404 −1.624 −1.558
P1 −1.529 −1.476 −1.437 −1.530 −1.496
P2 −0.067 0.131 0.255 −0.051 0.167

3.3.3. Gaps between Focal Performance and Benchmark Performance (Gap2)

This analysis was based on the basic principles of IPA by maintaining the core of this approach
for further development. The analysis was separately conducted by region; the results are as follows:
When comparing the transportation services between the north and Bangkok, the attributes appearing
in the QI quadrant were A2, R1, C1, and I3. The attributes in the northeast region in the Q1 quadrant
were S3, R1–R4, C1, W2, and I3. The attributes for the southern region had in QI were V2, A3, A4, S1,
S4, R1, W2, I3, and T3. The attributes in QI in the central region were V1, V2, A2, A3, S3, S4, R1, R4,
W2, and T3. The attributes in the QI area of the graph are values that were compared in importance
between each region with the transportation service performance in Bangkok (Base). The attributes in
QI for each region are those that should be immediately improved to equal Bangkok’s service level.
This approach indicated that attribute R1 appeared in QI for all four regions, as shown in Figure 4.
In other words, when the analysis was conducted by comparing the base city (Bangkok) to other
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regions in Thailand, we found that the disadvantages of public transportation systems included the
lack of service stability as well as unreliability and stops.

According to Wardman [29], the unreliability of the arrival time of public transport and the
transfers between vehicles or between travel modes are considered waiting time for passengers.
Similarly, according to Maruvada and Bellamkonda [12], Indian train passengers ranked “service
reliability” as the worst dimension. This is consistent with Lunke [23], who found that waiting and
transfer to the station reduce passenger satisfaction with public transport travel.
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From the three analysis methods used to determine the importance and performance of public
transport services in Thailand, the elderly passengers’ viewpoints are summarized according to the
area in Table 9. We found that additional safety equipment such as seat belts, glass hammers, etc.,
is needed. This factor is active with all regions regardless of any method, and the public transport
services are stably and consistently active in every region when compared with those of the capital.
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Table 9. Comparison of results from different approaches (factors appearing in the most
important quadrant).

Northern Northeastern Southern Central BKK
Variable IPA Gap2 IPA Gap2 IPA Gap2 IPA Gap2 IPA

V1 X
V2 X X
V3 X
V4
A1 X
A2 X X X
A3 X X X X
A4 X X
S1 X X X
S2 X X
S3 X X X
S4 X X X X X X X
R1 X X X X X X X
R2 X
R3 X
R4 X X X
C1 X X X
C2 X X
C3 X
C4
C5 X X
W1 X X
W2 X X X X X
F1
F2
F3 X
F4
I1 X
I2 X X
I3 X X X X X X
I4
I5
T1 X X
T2 X
T3 X X X X
T4 X
T5 X
P1
P2

Note: The gap analysis method provided every attribute with the same direction results.

4. Conclusions

The analysis results of user expectations and satisfaction from all three approaches showed
distinct strengths and theoretical differences that led to different interpretations. The traditional
IPA, which acquires the easy and straightforward interpretation and can be reproduced, is suitable
for guiding the policy implementation. If the gap between importance and performance approach
is negative, it indicates that the user expects the service/attribute to be improved. However, it is
difficult for entrepreneurs to consider the Gap1 approach only. This is the weakness of this approach,
as the priority order of the factor to be developed or improved is not indicated. The IPA with the
Gap2 approach is similar to traditional IPA, but it has a different objective, which is to compare the
performance of a service to that of competitors. In this study, the Gap2 method is taken to integrate
with the research to reflect the inequality of Thailand public transportation service system. Its findings
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are therefore useful as guidelines for stakeholders, such as transport operators or the government,
to implement policy changes encouraging the elderly to use public transport, because it is a safer mode
than driving by themselves due to their physical changes and mobility reduction. To ensure sustainable
development, the issues that are important to the elderly should be improved and prioritized, such as
safety, to increase efficiency of travel. Despite the fare reduction policy for elderly passengers, travel
safety, or other services and facilities for the elderly, such as stairs, elevators, handrails, resting rooms,
and wheelchairs, which are limited, cannot attract the elderly to use the service because they are more
likely be at risk of accidents and crimes than other population groups.
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Appendix A

Table A1. List of provinces surveyed.

Region The Name of the Province

Bangkok and its metropolitan area Nonthaburi, Samut Prakan, Samut Songkhram, and Samut Sakhon
Northern Chiang Mai, Chiang Rai, Lampang, Nakhon Sawan, and Phetchabun

Northeastern Khon Kaen, Nakhon Ratchasima, Buriram, Ubon Ratchathani, Sisaket, Udon Thani,
Surin, Roi Et, Chaiyaphum, and Maha Sarakham

Central Phra Nakhon Si Ayutthaya, Pathum Thani, Suphan Buri, Ratchaburi, and Chonburi
Southern Nakhon Si Thammarat, Songkhla, and Surat Thani
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