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Abstract: This study established a new assessment framework to explore the mutual influences
of the international marathon tourism indices. A hybrid multiple-criteria decision-making model
was used to determine solutions. The surveyed expert team revealed that satisfaction with the
Kaohsiung International marathon indices requires improvement, especially in the age of pandemic
crisis. To make marathon tourism sustainable, we propose the following systematic improvement
procedures: Decision-makers should improve the manager’s professional capabilities and ability
to use a comprehensive thinking model to solve problems. Next, managers should invite tourism
practitioners from neighboring areas to provide more diverse food and performances along the
marathon route. Citizens should be invited to join the cheerleaders to create a lively atmosphere. In
addition to the full marathon and half marathon, a completion certificate and a better gift should
be provided to participants of races of other distances to increase their sense of self-worth and to
encourage more runners to participate, thereby ensuring a more robust crowd of runners at the
starting line.

Keywords: marathon tourism; sustainable development; multiple-criteria decision-making; pan-
demics

1. Introduction

Marathons (road running events) have become a global trend, and runners from
around the world participate in well-known international marathons. In addition to
visiting sports venues, people visit cultural, historical, and natural attractions close to the
sites of sporting events [1,2]. Marathon runners generally have a higher education level,
income, and overall socioeconomic status than average people [3,4]. This is particularly
true for runners participating in major domestic and international marathons [5]. The
tremendous economic benefits of sports tourism extend to the food service, hotel, and
transportation industries in the host city [6,7]. Marathons contribute to marketing the
host city [8], and runners have increased willingness to revisit cities hosting well-known
marathons [9].

The number of marathons hosted in Taiwan has been consistently increasing. In 2015,
for example, a total of 740 marathon events were held in Taiwan, with an average of 14.2
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events per week in different cities. Runners participating in marathons also visit local
attractions, which helps tourism in the host city. Hosting marathons promotes businesses
in the leisure industry and the development of local industries by attracting tourists.
Accordingly, some industries have prospered following people’s increasing interest in
marathons. With the monthly organization of marathons in Taiwan, this type of sports
event has gained unprecedented popularity; races generally reach maximum capacity
shortly after registration opens. Despite the continuance of the marathon trend in Taiwan,
registration rates for some destination marathons have started to decline considerably.

Similarly, the global number of participants in marathons reached its peak in 2016 and
has since exhibited a declining trend [10]. Runners’ race-related demands have changed
over time [11]; therefore, formulating improvement strategies is necessary to facilitate the
sustainable development of marathons. Event managers must identify runners’ needs
and preferences to clarify their priorities and must execute improvement strategies using
limited resources to attract runners. Event managers should not consider international
marathons as merely normal sporting events; instead, they should broaden their vision
to include all tourist attractions in the region of a race in their systematic planning [12,13].
Multiple-criteria decision-making (MCDM) is widely applied in various problems related
to assessment and selection, and it exhibits outstanding assessment performance under
many constraints. Data from expert interviews are used. A matrix is utilized to analyze
various complex data, and solutions are offered for the problem, which helps decision-
makers establish optimal improvement strategies [14,15]. To date, several studies have
utilized MCDM to study problems related to sports, such as identifying strategies for
the sustainable development of sports tourism [16], creating an assessment model for
management strategies of sports centers [17], and promoting the professional development
of the sports industry [18].

Few studies have investigated the interrelations and dependency of the tourism
indicators of major marathons, and studies of improvement strategies are even rarer. The
results of this study expand the theories on the sustainable development of marathon
tourism in the literature, and it improves the understanding of the motivation of runners
to revisit marathon destinations.

This study is organized as follows: Section 2 provides the literature review. In Section 3,
the research methodology is introduced. Section 4 presents the results of empirical research.
The discussion is provided in Section 5. Finally, Section 6 provides the conclusions and
suggestions for future studies.

2. Literature Review

In this study, a theoretical framework of the sustainable development of marathon
tourism was established. This section is divided into two subsections. In Section 2.1, the
influencing indicators of marathon tourism are discussed, and in Section 2.2, pretests that
were used to establish the framework indicators are explained.

2.1. Influencing Indicators of Marathon Races
2.1.1. Playfulness

People have fun and enjoy the entertaining atmosphere when participating in marathon
races [19]. Runners’ sense of belonging to their particular group is a crucial factor that
motivates them to participate in races [20,21]. Most participating runners stay near the
course for a night and socialize with friends in the running community [22]. Sharing infor-
mation regarding marathon activities among runners’ clubs or road running groups can
promote friendship among runners [23,24]. Participating athletes wear colorful clothing or
special accessories, which increases the entertainment value of sporting activities [25,26].
A large, passionate audience typically cheers along running routes, and local performances
and food are provided [20]. Runners may visit tourist attractions nearby or enjoy local
delicacies after the marathon; this renders the entire event enjoyable [27,28].
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2.1.2. Service

Excellent professionalism and assistance from staff members or volunteers can enable
hosts to maximize the results of an event [29,30]. Key aspects of service excellence are
exquisite medal designs, rapid delivery (of achievement certificates, souvenirs, and meals),
appropriate arrangements for supply stations, sufficient and diverse supplies of water
and food, appropriate traffic control, clarity of signs (e.g., mile markers), and freedom
from interference from cars and spectators [7,31]. The promotion of sporting events and
the development of regional sports tourism networks are closely related [12]. Therefore,
participating athletes usually receive promotional materials, such as small pamphlets,
flyers, travel guides, or coupons for local attractions, accommodations, and restaurants
from the event organizer [7]. Numerous athletes choose to participate in races because of the
availability of convenient parking and public transportation or because of the accessibility
of the racecourse [4,29].

2.1.3. Runners

Participating athletes feel proud to be able to participate in long-established or
well-known sporting events and experience a tremendous sense of achievement after-
ward [26,32,33]. To participate in races, runners undergo training to improve their phys-
ical abilities, and such training improves both their race performance and health [4,22].
Most participating athletes visit local attractions and purchase souvenirs and gifts after
races [23,24]. Runners also receive attractive souvenirs and various benefits from race
participation, which makes them feel that the registration fee that they paid was reasonable.
The time and money spent on tourism after a race relative to its benefits are comparable to
the cost-effectiveness of a journey undertaken purely for tourism [4,25].

2.1.4. Aesthetics

Marathon organizers incorporate magnificent views including special architecture
and breathtaking natural scenery into racing routes to display the tourism strengths of
the host city [7,25]. The scenes visible at the event are carefully designed, and numerous
auxiliary features are offered, such as food vendors, accessory booths, concerts, and raffle
counters [34]. The magnificent scene of a crowd running together encourages runners to
run fast [35].

2.2. Pretest of Indicators

The researchers used semi-structured questionnaires to conduct a two-part pretest of
indicators. In the first part, indicator importance was rated using a 5-point rating system,
ranging from 5 denoting extremely important to 1 denoting extremely unimportant. The criteria
were identified from the literature. The questionnaire survey was conducted through
face-to-face interviews with 14 experts. Criteria and their definitions were improved
through consultation with the experts. The experts included one senior civil servant at
the competent authority, one manager at a public relations agency that manages sporting
activities, 10 marathon runners, and 2 university professors familiar with marathon hosting.
A rating of 4 or higher indicated substantial importance; thus, we used 4 as the threshold
value for relevant indicators. In our first investigation, we retained the criteria with an
importance value higher than 4. A second investigation was then conducted with the
experts concerning the criteria with importance values between 3 and 4 to determine
whether to retain or eliminate these factors to ensure the validity of the research framework.
Four dimensions and 14 criteria were ultimately included in the framework, as shown in
Table 1.
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Table 1. Evaluation dimensions and criteria of experiential value for marathon runners.
Dimensions/Criteria Description References
Playfulness (Dy)
Social Activities (C17) Informatlo'n' is shared through runners’ clubs to encourage joint [19,21]
participation of runners and to promote friendship.
Clothing (C12) Runners wear colorful clothing and unique accessories.
Route Characteristics (Cy3) Enthusiastic audience cheer alongside the 1'r0ute, and local food and [36]
performances are provided.
Postrace Travel (Cyq) Tourist attractions and local delicacies are near the race site. [28]
Service (D5)
Event Manager (Cy1) Excellent professionalism and execution capabilities of staff members. [29,30]
Information on the official website is complete, registration is smooth,
Traffic Flow Planning (Cp2) and appropriate traffic control and appropriate arrangement of [7]
supply station locations are ensured.
. Information on tourist attractions, accommodation, food, and
Information (Cy3) .. . [71
transportation is provided.
Accessibility (Cpy) The venues are easily accessible, and parking is sufficient. [4,29]
Runners (D3)
Self-worth (Cs;) Sense of achievement after corr;};lceistr;g the race and recognition from [32,33]
Health and Fitness (Cs;) Training to prepare for the race improves performance and health. [22,37]
Potential (C33) Realize one’s potential. [33]
Aesthetics (Dy)
Visual Experience of Landscapes (Cy1) Beautiful landscapes alongade the racing routes provide wonderful [7.05]
visual experiences.
Activities in Event Venues (Cso) The decorations in event venues are ca.refully designed, and [34]
numerous activities are held inside the venues.
Spectacular Views of Runners Running The race offers the spectacular view of many runners advancing [35]

Together (Cy3)

together.

3. Methodology

This study adopted expert questionnaires and conducted data analysis using a hybrid
MCDM model. This section is divided into two subsections. Section 3.1 details the analysis
method, and Section 3.2 presents the analysis procedure.

3.1. Analysis Method

A hybrid MCDM model is a combination of three research methods: the Decision-
Making Trial and Evaluation Laboratory (DEMATEL), DEMATEL-based analytic network
process (DANP), and modified VISekriterijumsko Kompromisno Rangiranje (VIKOR; mV).
In this study, the model was developed in three stages. We used DEMATEL in the first stage
to develop the total influence matrix and influential network relation maps (INRM) for
the dimensions and criteria. In the second stage, we used the data from the total influence
matrix obtained in the first stage in DANP calculation and obtained influential weights
(IW). In the third stage, we used mV to ensure the performance of indicators. Finally, a
systematic review based on INRMs was conducted to identify the root cause of the problem,
which enabled us to propose strategies for continual improvement.

DEMATEL was originally used to solve complex engineering problems [38,39]. In this
technique, pairwise comparisons are made to evaluate the degree to which factors influence
each other. We constructed an influence matrix for each expert using their opinions on the
relative influence of the criteria. Subsequently, a calculation procedure that compiled the
expert opinions was conducted to acquire the total influence matrix, from which the INRM
was obtained [40]. The analytic network process (ANP) entails analyzing the feedback and
dependency relationships of each factor in a system, enabling the resulting factor weight to
more accurately reflect real-world situations [41]. Scholars have integrated DEMATEL and
the ANP, simplified the algorithm and developed the DANP, which provides the weights of
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influencing factors [42]. Scholars have continued improving on the DANP and substantially
reduced the number of items and the time required for addressing questions [43], and they
have indirectly increased the quality of expert opinions. The goal of conventional VIKOR
is to find the gap between each factor and the factor with optimal performance to serve
as the basis for improvement [44]. Scholars have used the concept of the aspiration level
to further develop mV [45]. Scholars have since integrated IWs with mV and achieved
comprehensive assessment of performance [46].

A certain degree of correlation exists between factors in the real world, and a certain
level of conflict exists between characteristics. The MCDM method is not limited by this
assumption of independence. In this study, comprehensive and systematic improvement
strategies were proposed to replace the conventional evaluation method based on the
relative influence of criteria [47], thus yielding considerable contributions to the topic
theoretically and practically. We adopted a hybrid MCDM model combining the DEMATEL,
DANP, and mV as our research method. The MCDM model has previously been applied in
sports-related fields [17,48]. Therefore, this analytical method should be effective for sports
tourism.

3.2. Analysis Procedure

The hybrid MCDM model used in this study involves a new calculation method that
simplifies the conventional calculation process. It employs a succinct calculation process to
resolve the diverse and complex problems of the real world [43]. The calculation process is
described below.

3.2.1. Step 1. Establish a Personal Direct Influence Matrix
Through paired comparison, the personal direct influence matrix of H experts (H

denotes the number of experts) is obtained: Dl = [dﬂ forh=1,2,---,H, as shown in
nxn

Equation (1). The crisp values of 0, 1, 2, 3, and 4 are used as assessment levels. The scope is
the linguistic variable, ranging from no influence (0) to extremely high influence (4).

dq dy; d1n
D= | dp dij -+ di @
dm -+ dnj dnn

3.2.2. Step 2. Calculate the Average Direct Influence Matrix
Calculate the arithmetic mean of the direct influence matrix A of H experts, a;; =

H
% Y df;, as shown in Equation (2).
h=1

all e al] .. al}’l
A= ai1 aij Ain (2)
anl e anj oo ann

3.2.3. Step 3. Run the Consistency Test

Use the consistency test to verify the degree of consensus of the experts” opinions. A
consistency value smaller than 0.05 means that the expert groups’ consensus reached 95%
confidence interval [43].
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consistency = = 1 i i(
i=1 :

afi=1|/alf) ®)

3.2.4. Step 4. Obtain the Normalized Influence Matrix

Divide all factors in matrix A by the maximum value of the sum of each row and
column to obtain the normalized influence matrix X, as shown in Equations (4) and (5).

X=A/m 4)

n
m= max[@%’; -1 alj,lrgj«%z 1 4ij] (5)
3.2.5. Step 5. Obtain the Total Influence Matrix

By using Equation (6), the total influence matrices Tp and T¢ of dimensions and
criteria are obtained. I is an identity matrix of n X n.

T=X+X*+X+ +X =XI-X)" forqhn;qu 0], (6)
3.2.6. Step 6. Depict INRMs

The rows and columns of the matrix T = [tlﬂ 1y A€ added and obtained as u; and v;,
respectively, as shown in Equations (7) and (8). Set (u; + v;) as the X axis and (u; — v;) as
the Y axis. Each factor is depicted on a two-dimensional coordinate. The values of (u; — v;)
of two factors are compared. The factor with a larger (u; — v;) value influences the factor
with the smaller value. The projection line denotes the direction of the influence, from
the factor with the larger value to the factor with the smaller value. Finally, INRMs are
generated.

o= (St forii=12 o
o= Xty forij =12 ®)

3.2.7. Step 7. Normalize the Total Influence Matrix

Matrix T is normalized using Equation (9) and T* is obtained. Equation (10) is used to
transpose matrix T* into matrix W.

T" = [tif]nxn/u )
W= (T%) "4 (10)

3.2.8. Step 8. Generate Dimensions and Criteria Weight
The factors in matrix W are defined as w;;. Because 0 < w;; < 1, after W is multiplied

by itself B times, it will converge into a stable matrix W'. The local weight W}, of a
dimension and the local weight Wé of a criterion are obtained, as shown in Equation (11).

W' = lim (W)P (11)

B—o0

3.2.9. Step 9. Obtain IWs

WID is multiplied by WL, and the global weight W& of all criteria is obtained, which is
the IW, as shown in Equation (12).

WS = Wh x Wk (12)
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3.2.10. Step 10. Calculate the Aspiration Level

In conventional VIKOR, the maximum value and the minimum value are adopted.
However, this study aimed to improve on this method; thus, mV was used, in which the
aspiration level was used to replace the maximum value. The satisfaction scope of criteria
was set to the worst being f©°"! (1 point) and the aspiration level being f*Fi"ed (7 points).
The distance between fi;, which is the satisfaction degree of factor j of plan k, and the
aspiration level was normalized, yielding r4;, as shown in Equation (13).

rkj = (faspired _ fkj‘ )/( faspired _ fworst|> — (7 _fkj>/(7_ 1) (13)

3.2.11. Step 11. Obtain the Mean Group Utility for the Gap
The product of ng and ry; is summed and obtained as the mean group utility Sy, as

shown in Equation (14).
— n 8
Sk = E j=1 (W] X T’k]') (14)

4. Empirical Case

The hybrid MCDM model was used to analyze the Kaohsiung International Marathon
and to determine improvement strategies to propose to decision-makers in order to improve
the development of marathon tourism. This section is divided into three subsections:
Section 4.1 details the case background and problem description; Section 4.2 describes data
collection; and Section 4.3 provides the results.

4.1. Case Background and Problem Description

This study was a case study of the Kaohsiung International Marathon, which has
been praised by participants as “the friendliest marathon.” The Kaohsiung City Govern-
ment hosts the Kaohsiung International Marathon, which attracts approximately 20,000
Taiwanese and foreign runners annually. Since the Kaohsiung International Marathon
was first held in 2010, city marketing has been its main focus. In 2019, it was selected
by the Sports Administration as one of the four major marathons in Taiwan. By hosting
this international city marathon, the city government can conduct international exchange
and visits with neighboring friendly cities, expand overseas participation channels, and
cooperate to create a win—-win situation. Furthermore, through this marathon, the city gov-
ernment has endeavored to expand its scope to become an international city. Regarding its
characteristics, the marathon increases attention on the tourist spots of the city and encour-
ages citizens to cheer for participants. Additionally, cheerleading groups characterized by
certain features are arranged along the trail to cheer for participants, and cooks are invited
to prepare food and supply diverse dishes. All these measures are aimed at attracting more
people to register, and visitors generate tourism benefits for the city. However, the crowd
often disperses once the race concludes, which prevents maximization of the benefits on
the sports economy. Thus, it is critical to determine how marathons should be hosted to
attract the maximum number of participants and what additional incentives should be
included to motivate people to register for such an event. Moreover, integrating marathons
into tourism to establish a sports tourism industry chain is a direction for event managers
to pursue creatively. Therefore, this study aimed to discover the root of the problem and to
establish a comprehensive improvement strategy.

4.2. Data Collection

The members of the expert group were civil servants with long-term experience in
business or research related to marathon tourism, race promoters, travel agents, marathon
runners, and academics. Specifically, the group consisted of 34 members, namely 2 civil
servants, 2 case officers of the race, 2 travel agents who work on marathon travel-related
bookings, 24 runners, and 4 professors from the department of leisure management. The
questionnaire consisted of two parts. In the first part, the influencing factors were com-
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pared. This questionnaire survey was conducted face to face to enable the expert group to
understand the questions and to provide correct data. Why the respondents gave particular
answers was also investigated. The interview duration was approximately 1 h. The second
part of the questionnaire examined the expert group’s satisfaction with the Kaohsiung
International Marathon. Possible scores ranged from 1 to 7, with 1 denoting extremely
dissatisfied and 7 denoting extremely satisfied.

4.3. Results

The left sides of Tables 2—6 depict the average influence matrix of the dimensions and
criteria. The right sides of the tables indicate the total influence matrix. The consistency
test values of all the average influence matrices were <0.05, showing that the expert group
reached a consensus.

Table 2. Average influence matrix and total influence matrix of each dimension.

A Dy D, D3 Dy T Dq D, D3 Dy
Dy 0 1.029 1.294 1.235 Dy 0.219 0.296 0.349 0.383
D, 2.029 0 2.059 2.588 D, 0.596 0.270 0.546 0.670
Ds 1.588 1.029 0 0.824 Ds 0.413 0.295 0.190 0.337
Dy 0.794 0.941 0.382 0 Dy 0.253 0.231 0.187 0.159
Consistency value = 0.019 < 0.05.
Table 3. Average influence matrix and total influence matrix of criteria in D;.
A Cn C12 Ci3 Cus T Cn Cr2 Ci3 Cu
Cn 0 0.088 1.618 0.500 Cn 0.106 0.089 0.228 0.144
Ci2 1.588 0 0.853 0.676 Ci2 0.260 0.063 0.167 0.151
Ci3 3.235 2.676 0 2.824 Ci3 0.523 0.392 0.180 0.442
Ca 0.294 0.500 0.882 0 Ci4 0.105 0.103 0.136 0.058
Consistency value = 0.024 < 0.05.
Table 4. Average influence matrix and total influence matrix of criteria in D,.
A Cn Cx Ca3 Coy T Cn Ca Cas Co4
Cxn 0 3.882 3.618 2.147 Cxn 0.131 0.522 0.580 0.358
Cx 0.882 0 1.118 0.588 Cx 0.127 0.074 0.204 0.120
Cos3 1.029 0.382 0 1.235 Cos 0.141 0.123 0.116 0.182
Coy4 0.588 1.176 2.559 0 Co4 0.122 0.195 0.356 0.085
Consistency value = 0.022 < 0.05.
Table 5. Average influence matrix and total influence matrix of criteria in D3.
A Cs1 Cs2 Cs3 T Cs1 Cs2 Cs3
Cs1 0 3.235 2.794 Cs1 0.262 0.890 0.693
Cs 1.176 0 0.735 Csp 0.276 0.234 0.278
Cs3 0.765 1.853 0 Cs3 0.245 0.492 0.173
Consistency value = 0.013 < 0.05.
Table 6. Average influence matrix and total influence matrix of criteria in Dy.
A Cu Ca2 Ca3 T Cu Ca2 Ca3
Cu 0 1.882 0.647 Cu 0.205 0.547 0.239
Cap 0.235 0 0.618 Cyp 0.185 0.119 0.173
Cy3 3.471 1.206 0 Cy3 0.942 0.694 0.222

Consistency value = 0.019 < 0.05.

According to Table 7, INRMs were plotted (Figures 1-5). According to Figure 1, for
Service (D), (u — v) > 0, meaning that it affects other factors. The other three dimensions,
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Table 7. Sum of influences given and received for constructing the INRMs.

namely Playfulness (D), Runners (D3), and Aesthetics (Dy4), are the dimensions being
influenced. When directly referring to the INRM of Service (D;) (Figure 3), for Event
Manager (Cp1) and Accessibility (Cp4), (4 — v) > 0, meaning that these two criteria affect
other criteria, whereas for Traffic Flow Planning (Cy;) and Information (Cp3), (1 —v) <0,
meaning that these criteria are influenced by other criteria. Therefore, if decision-makers
wish to effectively improve the performance of Service (D;), they should focus on Event
Manager (Cy1) and Accessibility (Cp4). In addition, because the other three dimensions
(D1), (D3), and (D) are influenced factors, not much attention should be given to them
(Figures 2, 3 and 5).

Dimensions/Criteria u v u+v u—v
Playfulness (D) 1.247  1.480 2.727 —0.233
Social activities (C11) 0.567  0.994 1.560 —0.427
Clothing (C13) 0.641  0.647 1.288 —0.006

Route characteristics (C;3) 1.537 0.711 2.248 0.825
Postrace travel (Cq4) 0.403  0.795 1.198 —0.392

Service (D5) 2.082 1.092 3.174 0.990

Event manager (Cy1) 1.591  0.522 2.113 1.069
Traffic flow planning (Cy) 0.525  0.915 1.440 —0.390
Information (Cy3) 0562 1.255 1.817 —0.693
Accessibility (Cpy) 0.758  0.744 1.503 0.014
Runners (D3) 1235 1.272 2.507 —0.036

Self-worth (Cz1) 1.845 0.782 2.627 1.062
Health and fitness (Csp) 0.788 1.616 2.404 —0.828
Potential (Cs3) 0910 1.145 2.055 —0.235
Aesthetics (Dy) 0.830 1.550 2.380 —0.720
Visual experience of landscapes (Cy1) 0990 1.332 2.322 —0.341
Activities in event venues (Cyy) 0478  1.360 1.838 —0.882
Spectacular views of runners running together (C;3)  1.858  0.634 2.492 1.224

Dimensions

1.000
0.800
0.600
0.400
0.200

0.000
1.500 Runners (Ds)
-0.200 (2.507, -0.036) Gap:
-0.400 0.083
-0.600  Aesthetics (D,)
(2.380, -0.720) Gap:
0800 0.371

Figure 1. INRM of dimensions.

Service (D,)

(3.174, 0.990) Gap:

0.501

[ ]
2.500

0.555

Playfulness (D)
(2.727, -0.233) Gap:
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Playful D
ayfulness (D ) Route Characteristics ®
0.700 (Cy3)
(2.248, 0.825) Gap:
0.500 0.387
0.300
0.100
°

-0.1000.200  Clothing (C,,) 1.20 2.200

(1.288, -0.006) Gap: f
-0.300 0.127

Postrace Travel (C,,) ® —> o
0500 (1,198, -0.392) Gap: 0.995 Social Activities (Cy;)
-0.700 (1.560, -0.427) Gap:

0.652

Figure 2. INRM of playfulness (Dj).

Service (D, ) Event Manager (C,,) °

1.000 (2.113, 1.069) Gap:
0.618

0.500

Accessibility (Cy,)
(1.503, 0.014) Gap:
0.451
0.000
1.100 1.300 fsoo 2.100
°
0500 Traffic Flow PlanninN
(Cy) °
(1.440, -0.390) Gap: Information (Cys)
-1.0000 " 0.142 (1.817,-0.693) Gap: 0.711
Figure 3. INRM of service (D).
Runners (D; ) Self-worth (Cy,)
(2.627,1.062) Gap: _e
0.900 0.059
0.400
-0.100, 40 1900 é 2.700
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Figure 4. INRM of runners (Ds3).
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Figure 5. INRM of aesthetics (D).

Table 8 lists the IW and gap of each factor. The total local weight of four dimensions
is 1. Under each dimension, the total local weight is 1. Therefore, the total weight of
the four dimensions is 4. The total global weight of all criteria is 1. The local weights of
each dimension are, in descending order, 0.272 for Playfulness (D), 0.271 for Aesthetics
(Dy), 0.232 for Runners (D3), and 0.225 for Service (D;). Thus, if decision-makers wish to
improve marathon runners’ participation intention, their focus should be distributed in
this sequence. Total performance is 4.700 (out of 7), showing that it can still be improved.
The performance of the dimensions is, in descending order, 6.505 for Runners (D3), 4.776
for Aesthetics (D), 3.997 for Service (D;), and 3.668 for Playfulness (Dq). All criteria
performance values in Runners (D3) are greater than 6, meaning that runners were highly
satisfied with the benefits received from the marathon.

Table 8. Performance evaluation of the empirical case using mV.

Dimensions or Criteria Local Weights Global Weights  Performance  Gap
Playfulness (D) 0.272 3.668 0.555
Social activities (C11) 0.290 0.079 3.088 0.652
Clothing (Cy17) 0.196 0.053 6.235 0.127
Route characteristics (Cy3) 0.280 0.076 4.676 0.387
Postrace travel (Cq4) 0.234 0.064 1.029 0.995
Service (D;) 0.225 3.997 0.501
Event manager (Cp1) 0.195 0.044 3.294 0.618
Traffic flow planning (Cp;) 0.231 0.052 6.147 0.142
Information (Cp3) 0.340 0.076 2.735 0.711
Accessibility (Cpy) 0.233 0.052 4294 0.451
Runner (D3) 0.232 6.505 0.083
Self-worth (Cs1) 0.269 0.062 6.647 0.059
Health and fitness (Csp) 0.422 0.098 6.353 0.108
Potential (Cs3) 0.309 0.072 6.588 0.069
Aesthetics (Dy) 0.271 4.776 0.371
Visual experle(fng)of landscapes 0.354 0.09 6.118 0.147
Activities in event venues (Cyp) 0.389 0.105 2.235 0.794
Spectacglar views of runners 0.257 0.070 6.765 0.039
running together (Cy3)
Total weights 1.000 1.000
Total performance 4.000 4.700

Total gap 0.383
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The dimension with the largest gap value (0.555) is Playfulness (D1). In Dy, the greatest
gap is 0.995 for Postrace Travel (C14), which also has the largest gap of all criteria. This
shows that for runners, among the criteria for improving marathon tourism performance,
Postrace Travel (Cy4) is the least impactful. The largest gap in Service (D,) is 0.711 for
Information (Cp3). The largest gap in Runners (Dj3) is 0.108 for Health and Fitness (Cs;),
and the largest gap in Aesthetics (Dy) is 0.794 for Activities in Event Venues (Cyp).

5. Discussion

The results obtained using the hybrid MCDM model indicate that the performance
of Playfulness (D) was the worst. In Dy, the level of satisfaction with Postrace Travel
(C14) was the lowest because event managers consider marathons a 1-day activity. Thus,
marathons are not extended or bundled into a multiday package. Without the benefits of
traveling, runners’ fun does not achieve the maximum level. Such results well responded
to the research finding of existing studies that the scale of the event can be a factor for
the eventual effects generated by the sport tourism events [1,9]. Partially, such result can
also be explained by the participation of consumers. Runners’ fun can be affected by the
participating crowds (consumers). A richer event can attract more consumers to join [4,21],
and thus has greater potential to increase runner-participants interactions for excitement
and fun. According to conventional thinking, event managers should improve playfulness
directly. However, improving playfulness does not address the fundamental problem.
Problem-solving should employ holistic thinking; therefore, identifying dimensions that
influence playfulness from the INRM would be helpful to solve problems. In this study,
Service was the most crucial source of influence according to the INRM. As evident in
Figure 2, Playfulness (D7) was affected by Service (D;) and Runner (D3). Because Runner
(D3) is a factor influenced by Service (D), it may not be considered when establishing
strategies for improving marathons. Therefore, Service (D;) is the dimension of real
influence. Among the four criteria in Service (D;), the ultimate source of influence is
Event Manager (Cy1). Thus, event managers should change their thinking for problem-
solving. They should adopt systematic thinking to find the source of problems and work to
overcome those to improve marathon tourism.

The main reason for the ineffectiveness of the Kaohsiung International Marathon in
promoting sports tourism appears to be the lack of postrace travel. However, existing
studies have also revealed that the in-race contents can already be a satisfactory factor the
contents are good enough [6,13,16]. Closer examination revealed that the main reason for
the weak promotional effect was the lack of event managers’ professional capabilities. This
suggests that if decision-makers wish to promote sports tourism through international
marathons, more professional talent should be recruited to plan the event. The criteria
with the worst performance in the other three dimensions were Information (C,3), Health
and Fitness (Csp), and Activities in Event Venues (Cy). Most of these are related to travel.
From the study results, we can infer that runners of the Kaohsiung International Marathon
are most dissatisfied with the city’s showcasing of its travel features, resulting in runners’
unwillingness to remain in the city for tourism.

6. Conclusions

We used a hybrid MCDM model to evaluate the effectiveness of the Kaohsiung Interna-
tional Marathon and to identify feasible improvement strategies. The main contributions of
this study are as follows: First, for the sustainable management of international marathons,
a literature review was conducted to reveal the main dimensions and criteria for evaluating
the effectiveness of the promotion of international marathons. Moreover, DEMATEL was
employed to verify the relationships between the dimensions and criteria and to construct
INRMs. Subsequently, the DANP was used to generate the IWs of the dimensions and
criteria, and mV was used to calculate the differences among the dimensions and crite-
ria. We used hybrid research methods to holistically obtain key indicators to target the
continual improvement of international marathons. This method helps to avoid myopic
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improvement suggestions that ignore the overall picture. The empirical case study verified
the effectiveness of our model and method. Based on the study results, we recommend that
the competent authority prioritize the professionalism of event managers as a direction for
improvement.

Decision-makers should also invest more resources on the criteria with influence:
Route Characteristics (Cy3), Self-worth (C31), and Spectacular Views of Runners Running
Together (Cy43). Overall, runners were least satisfied with postrace travel. Therefore, event
managers should invite business owners from neighboring areas to provide more diverse
food and performances along the route. Moreover, citizens should be encouraged to cheer
for runners to generate a lively atmosphere [25]. In addition to the full marathon and half
marathon, a completion certificate and a better gift should be provided to participants of
races of other distances to increase their sense of self-value and to encourage more runners
to participate, thereby providing a more robust crowd of runners at the starting line.

Races should include activities that support marathon culture and promote appro-
priate attractions and shopping opportunities [23-25]. The insufficient professionalism of
event managers is the fundamental reason for the weak promotional effect of the marathon
under study. Sports event managers must be knowledgeable and experienced in planning
sports tourism and should not view races as a 1-day event. The implication of the study
results is that if a city wishes to advance an international marathon to the level of sports
tourism, professional talent with experience in sports tourism should be recruited to plan
and execute the event.

This study has two limitations. First, although it proposed an evaluation framework
that can serve as a reference for other studies, the heterogeneity of the different areas
under study should be considered. Therefore, future studies should consider differences
in time and space when conducting further verification. Second, runners with various
demographic characteristics may have different needs. Future studies should further
analyze the differences in the demands of different groups of people.
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