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Abstract:



The influence of globalization on sports has turned out to be a popular issue widely discussed by researchers. Improvement to the sustainability of sports industry policy is an important and challenging issue, and related are inherently multiple attribute decision making (MADM) problems that can be strategically important to economic systems. The purpose of this study is to set up a new sustainability sports industry policy evaluation model that addresses the main causal factors and amends the priorities. A MADM model is combined with DEMATEL, DANP, and VIKOR for the evaluation and improvement of the sustainability of sports industry policy. The improvement priorities according to the domain expert interviews are in the following order: promotion and assistance of government policy (A), sports venues and facilities (D), enterprise sponsorship of sports quality (E), expert human resources (B), and finally sports competitions and events (C).
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1. Introduction


With rising national income, advancements in technology, and growing health awareness, sports and recreation have become star industries around the world [1,2]. The sustainable development of the international sports industry following economic development [3] shows that sports and recreation have gradually become daily necessities for modern citizens, leading to changes in lifestyle as well as growing health and sport awareness. Skinner and Zakus (2008) [4] indicated that sport-based programs could be a vehicle to contribute to the development of social capital inclusion and can be made available in target communities. World Health Organization (WHO) proposed “Move for Health” as a slogan and emphasized the importance of fitness and a healthy lifestyle [5]. The United Nations General Assembly adopted a special resolution (No 58/5) on sports and physical education, noting that they are a major tool, not only for health and physical development, but also for social and cultural development [6]. Therefore, creating a healthy lifestyle and promoting national sports participation have become a common goal in advanced countries in this century.



The era of mass sports has arrived, as sports has become a modern national requirement in daily life, for the reason that sport development-related activities have strikingly increased [7]. Local physical activity programs with national support in Finland have been successful in promoting health and in increasing the sporting population [8]. Shilbury, Sotiriadou and Green (2008) [9] advocated that strengthening a sports development strategy and its sustainable value can drive the interest of the people in sports participation and correct social health ethos, building a quality sports culture for the future. Therefore, it is necessary to provide a safe and comfortable sports environment that gives citizens the opportunity to complete activity and to meet the needs of their physical and mental exercise. However, further improvement is needed in personnel fostering, competition, and incentives of related sport industry policies to enhance the sustainability of national sports and to forge a national sports culture.



Sports and government public policy in many countries have been inextricably linked, through the support of sports development-related activities. The sports development policy of elite and mass participation in Australia and Finland has formed a conceptual framework [10]. In Australia, a large number of prominent sports systems relating to active coaches, elite athletes, participants, volunteers, and support groups have been developed [11]. The United Kingdom is the cradle of modern sports policy [12]. Its physical framework is mainly controlled by the markets and non-government organizations, with only about 30% from government action [13]. The country’s sports policies cover a wide range, including sports infrastructure, schools having all levels of sports programs, community sports, and an Olympic field (Hall) recycling facility, which take into account both the development goals of competitive sports and mass sports [14]. The United States and Germany are the traditional top world sports powers. Sports and the livelihood of people involved are integrated as a characteristic of the U.S. sports policy. The development strategies of government leading sports, based on the general public and social organizations, have gradually formed a perfect sports system and mature sports industry market [15]. Germany’s sports policy is based on a sports club system and a core of mass sports since 1990, promoting the development of sports throughout the country; and for competitive sports, school sports and mass sports have played a significant role [16]. Obviously, sustainability of sport policies involves a wide range of issues [17]. In formulating policies, authorities must take into account many factors/indicators. However, how to use limited resources effectively is an important principle for creating robust sustainable sports industry policy.



Prior studies on the improvement of sustainability of sports industry policy primarily put more focus on elite and mass participation [9]. In this study, the sustainability of sports industry policy indicates that evaluation and improvement of related affairs (factors) in the industry’s development can help achieve the objectives of national sports participation sustainability. In general, the assumption is that the improvement of sustainability of sports industry policy factors is a linear regression or an estimation of descriptive statistics on sample-level observables [10,18], and investigations are conducted with conventional statistical techniques, such as univariate statistical methods, factors analysis, discrimination analysis, and logit and probit models. These conventional statistical methods, however, have some restrictions in assumptions, such as the linearity, normality, and independence of sport industry variables. Given that the assumptions are often inconsistent with improving the means of sustainability of sports industry policy factors, the methods have intrinsic limitations in terms of effectiveness and validity. Those unrealistic assumptions cause limitations in exploring the entwined relationships of complex problems in practice.



Few studies have examined how to improve sustainability of sports industry policy. As can be seen from the above, the formulation of such sustainability is a multiple criteria decision making (MADM) problem. However, in the real world, the related variables are not independent, as an influential interrelationship (dependence and feedback) exists among them, and thus MADM approaches can be applied to solve this problem. This method has been widely applied in various fields [19,20,21,22,23], but has been seldom been used by sports industries. Therefore, in order to improve sustainable sports industry policy, in this study, we consider all related variables (called dimensions/criteria) for the global sustainable development of sports industry policy. The new method is then demonstrated based on an empirical case study of Taiwan’s sports policy, with a focus on how to improve the influence and effects of a sustainable sports industry policy.




2. Literature Review


With economic growth and improvement in the quality of life, the importance of sports for the health and fitness of people has been gradually recognized around the world [24]. Ever since relevant governmental authorities have integrated their sports policy with culture, recreation, and tourism industries, it has seen robust development and has drawn increasing attention in recent years. The highly developed European and North American countries have devoted extensive resources to the promotion of their sports industry policy. Many studies have discussed sports industry policy [7,9,10,25], presenting many factors affecting its sustainable development. A survey of the literature and in-depth interviews with sports experts show five major perspectives (or dimensions) as follows.



2.1. Promotion and Assistance of Government Policy


The gradual emergence of sports related policy is also driving the development of related industries and expanding the job market. National sports policies have driven people’s participation in sports and physical activity, laying a strong foundation for the sports industry [26]. Examples include building a good environment conducive to sports development, actively enhancing competitiveness within the international community, and constructing a high-quality sports and recreational environment for people [27]. The Sports Affairs Council (SAC), under the auspices of Taiwan’s Executive Yuan, promulgated the Sports Industry Development Act on 6 July 2011 [28]. Based on the regulations and recommendations made by experts and scholars, this act facilitates the promotion and implementation of government policies as potential factors affecting the sustainable development of the national sports industry, in the form of incentives for athletes, counseling and incentives for the development of all types of sports, the promotion of sporting events and international sports exchanges [29], and the establishment of preferential financing for the sports industry.




2.2. Expert Human Resources


The specialization and development of expert human resources are at a very early stage in the process of sports development. As suggested by Wolsey, Minten and Abramset (2012) [30], effective human resource management can boost the capacity of fostering various talents in the sports and recreation industries. Feng (2011) [31] indicated that good human resources and a humanistic environment would accelerate sustainability of sports development. It is also imperative to supply sports development with a sufficient number of elite athletes by means of school education and enterprise or social training [32], as sports education institutions can train large numbers of professionals to engage in competitive sports [33]. Apart from this, the industry–academic cooperation [34] model helps integrate students’ knowledge and real practices to help bridge the gap between the school curriculum and requirements of the job market. Workplace participation can help enhance the quality and practical experience of professional talents [35], while the implementation of a professional certification system [36] can help guarantee service quality. Government sports officials should establish a centralized institution to standardize and conduct frequent athletics coaching, and furthermore an athletics coaches’ licensing board should be formed to ensure high standards in coaching and offer licenses to qualified coaches. This would help to provide an effective professional verification and screening mechanism that could improve the quality of the sports industry sustainable development.




2.3. Sports Competitions and Events


One of the key factors to the sports industry sustainable development is organizing and holding sports events [37]. Positive benefits arise for a city to host sport-related events in terms of heightened visibility, enhanced city image, increased visitation and tourism revenue, expanded sport participation, and growth in local sports [25]. After the recent Olympic and Paralympic Games in London, the number of people in England playing sports delivered a sustained increase [38]. Sports events not only provide venues for sports, but also create many surrounding economic benefits [2,39,40,41]. Bondarenko (2013) [42] and Inoue, Mahan III and Kent (2013) [43] also pointed out that sports venues and professional sports teams have a positive impact on the development of regional economics. Jewell, Simmons and Szymanski (2014) [44] showed that professional sports have become the economic and cultural focus of several U.S. cities. Most studies present that holding sports competitions and events will lead to significant economic benefits, not to mention sustainable development of the sports; however, Beijing’s 2008 Olympic Games had a negative economic impact on tourism in China, as noted by Shina, Adam and Chris (2011) [45].




2.4. Sports Venues and Facilities


Sports venues are a pre-requisite for the sustainable development of the sports industry. The Australian government has spared no efforts in supporting the sports industry. The government has provided sufficient funding for both indoor and outdoor sports facilities, particularly the construction of sports fields and stadiums. The Australian government believes that people’s participation in sports not only has positive effects on health and quality of life, but also brings about direct and indirect economic and social benefits, which are welcomed by the general public [46]. Wicker, Prinz and Von Hanau (2012) [18] suggested that sport infrastructure has a significant impact on sport participation. With improvements in people’s living standards and health consciousness, there is an increased demand for public sports venues and facilities [47,48]. If a sports venue conforms to the requirements for an international sports event, then a country can bid for large-scale international sports events, in order to directly promote “brand awareness” of the country or city [49], thus indirectly creating economic benefits. According to Davies (2005) [50], the building of sports venues in the United Kingdom has achieved the objective of stimulating the economy. From a management perspective, sports venues can be categorized into public sports venues, school sports venues, and commercial sports venues. Public–private partnerships have been introduced by governments as innovative ways to create an effective governance structure and ensure realistic risk allocation [51]. Public sports venues are mainly used by the public to participate in sports. The facilities in these venues have to meet the needs of the general public in order to increase people’s interest in participating in sports. However, public sports venues are not located in each region. School sports venues are normally adjacent to communities at convenient locations with a high usage rate. School sports venues are an important place for people to participate in sports, which can drive the sustainable development of the related sports industries. Commercial sports venues are constructed to satisfy different needs and to make up for the deficiency of public sports venues [52], making them also one of the driving forces behind sports.




2.5. Enterprise Sponsorships of Sports


The government and private business should cooperate to effectively promote the sports development strategy and action plan in creating a sound sports industry policy on an existing basis. The sustainable development of sports requires multi-dimensional assistance—one important channel of which is the promotion of sports and competitions through sports sponsorships [53]. As far as enterprises are concerned, the sponsorship of sports events can enhance corporate image, visibility, and benefits [54,55] as well as increase consumer confidence in products [56]. In brief, it serves as another form of advertising. From the perspective of sports groups, sponsorship can give them access to high-quality equipment, facilities, human resources, venues, and funds, creating a win-win situation for both enterprises and sports groups [57]. Enterprise sponsorships of organizations, sports events, individuals, or teams [58,59] facilitate the development of the sports. The value of national sporting success from investing in national teams and athletes also leads to positive social effects [18].




2.6. Discussion


After reviewing the above sports industry policy studies, the focus appears to be on a unilateral consideration, as those factors have not exhaustively improved sports industry sustainable development. In order to help government and related sports industry corporates to avoid suffering an inefficiency loss, it is necessary to provide an extraordinarily comprehensive scope and to develop a model that is able to improve sustainability of sports industry policy. Therefore, this paper proposes a novel hybrid model for sustainability of sports industry policy formulation and improvement.





3. Building a New Decision Model for Sustainability of Sports Industry Policy Formulation


The new hybrid MADM model herein is developed based on the aforementioned studies and is deemed a fitting method for the assessment of sustainability of sports policy development and can be used as a reference for decision-makers to improve performance in each criterion. This section includes four subsections: first, the data collection process is described; second, the DEMATEL (Decision-Making Trial and Evaluation Laboratory) technique is introduced and how to build an INRM (influential network relation map) is described; third, the study introduces how to find the influential weights of DANP (DEMATEL-based ANP) based on a total influence matrix of DEMATEL; and fourth, we describe how to use the modified VIKOR (VlseKriterijumska Optimizacija I Kompromisno Resenje) method to implement and amend gaps for each criterion and to propose a strategy for improving sustainability of sports industry policy.



3.1. Data Collection


Based on the literature review noted above and according to interviews with five scholars in sports related departments, three government officials in sports administrations, and two managers from private sports venues, we summarize the lists of factors that can enhance the effects of improving sustainability of sports industry policy as the basis of the pre-test questionnaire. In order to ensure effective pairwise comparisons and good consistency, a limited number of factors in a single construct have been developed by Saaty (1996) [60]. The relative importance criteria were found by asking the aforementioned experts to answer the pre-test questionnaire. The importance value of each criterion can be obtained by using pre-test questionnaires with a scale ranging from 0 points (low importance) to 10 points (high importance) and by selecting the importance criteria (based on triangular fuzzy numbers and with a mean of 8 and above). The results are shown in Table 1.



Table 1. Sustainability of sports industry policy evaluation factors.







	
Dimensions/Criteria

	
Descriptions

	
Reference






	
Promotion and Assistance of Government Policy (A)




	
Provision of counseling and incentives for sports industries ([image: there is no content])

	
Include the provision of counseling and incentives for activities promoted by all sports-related industries (Article 8 of the Sports Industry Development Act)

	
[26,28,61]




	
Promotion of international sports exchanges ([image: there is no content])

	
Include sports exchange and cooperation agreements concluded between the government and other countries, exchange and cooperation agreements signed between civil sports groups and civil sports groups of other countries, participation in important international conferences in relation to international sports groups.

Bid for acting as the head of an international sports organization; invite the head of an international sports organization.

	
[7,28,29]




	
Expert Human Resource (B)




	
Establishment of a professional certification management system by government ([image: there is no content])

	
Establish and manage government certification system; put into place a complete and careful professional sports certification review system.

	
[36]




	
Training of expert human resources ([image: there is no content])

	
Utilize school, enterprise or social channels to cultivate professional talent.

	
[30,31]




	
Formation of industry–academic cooperation ([image: there is no content])

	
Form cooperative relationships between industries and academia.

	
[32,33,34]




	
Sports Competitions and Events (C)




	
Organizing and holding national sports events ([image: there is no content])

	
Regularly hold national sports events.

	
[25,37]




	
Organizing and holding international sports events ([image: there is no content])

	
Regularly hold international sports events.

	
[2,39,40]




	
Promotion of professional sports games ([image: there is no content])

	
To hold professional games over a long period of time.

	
[42,43]




	
Sports Venues and Facilities (D)




	
Widespread public sports venues, facilities ([image: there is no content])

	
Universalize public sports venues, facilities and rank these venues and facilities according to merits.

	
[18]




	
Operating and management of public sports venues ([image: there is no content])

	
Evaluate appropriateness of the operation and management of public sports venues (including OT, ROT, BOT) to prevent these venues from being under-utilized.

	
[49,50,51]




	
Offering government incentives for the private sector to invest, build or operate sports venues ([image: there is no content])

	
Any government incentive measure to support the construction of private sports venues.

	
[52]




	
Enterprise Sponsorships of Sports (E)




	
Sponsorship of sports groups ([image: there is no content])

	
Long-term support by enterprises of sports groups or organizations in various forms, including cash, goods and materials, equipment, technologies and services.

	
[57]




	
Sponsorship of sports events ([image: there is no content])

	
Practical support from enterprises for specific sports events, championships or friendly competitions.

	
[53,54,55]




	
Sponsorship of sports teams ([image: there is no content])

	
Enterprises’ long-term sponsorship of sports teams by offering assistance for training or during games.

	
[58,59]










After applying the results of the initial questionnaire, the DEMATEL, DANP, and VIKOR methods were combined and incorporated into the final questionnaire design. A total of 20 questionnaires were handed out mainly for the analysis of interactions between the dimensions of sport industry policies and criteria (including six government officials from sports administrations, six managers from private sports venues, and eight scholars in sports-related departments).




3.2. DEMATEL Technique for Building an Influential Network Relation Map


The DEMATEL technique was first developed by the Geneva Research Centre between 1972 and 1976 [62,63] for the purpose of showing a network relation diagram, a structural model for understanding specific societal problems. The DEMATEL technique involves follow steps: The first step constructs the system with n elements/criteria and develops the evaluation scale using pairwise comparison for aspects/criteria to determine the degree of influence on an integer scale. The second step calculates the initial matrix to directly obtain the influential matrix A. The second step finds the normalized matrix D such that the sums of at least one column or row, but not all, equal one. Then, in the third step, the total influential matrix T can be obtained and the INRM can be drawn [64,65,66]. The DEMATEL technique can be summarized as follows.



Step 1: Calculate the direct influence-relation average matrix using scores. Assume that there are K number of sport experts and n number of factors (called criteria), and pairwise comparison of two factors is required. An integer score of 0, 1, 2, 3 or 4 are given, representing the range from “absolutely no influence (0)” to “very high influence (4)” and indicate the degree of influence of factor/criterion i on factor/criterion j. The questionnaire by each expert forms a [image: there is no content] non-negative matrix [image: there is no content][image: there is no content] where [image: there is no content] are the influence matrices by the K experts. Thus, an [image: there is no content] average matrix G is constructed with the Equation (1):


G=[g11⋯g1j⋯g1n⋮⋮⋮gi1⋯gij⋯gin⋮⋮⋮gn1⋯gnj⋯gnn]



(1)







The average scores of the K experts are [image: there is no content]. The average matrix G indicates the degree of influence with a dimension/criterion by effects on another as well as degree of influence it receives from others.



Step 2: Derive the normalizing direct influence-relation average matrix. The normalized initial direct influence-relation matrix Z can be obtained from normalizing the average matrix G. Matrix Z can be derived through Equations (2) and (3) whereby all principal diagonal criteria are equal to zero:


[image: there is no content]



(2)






[image: there is no content]



(3)







Step 3: Attain the total influence-relation matrix. Once the normalized direct-influence matrix Z is obtained, the total influence-relation matrix T of INRM can be obtained from Equation (4), where I represents the identity matrix.


[image: there is no content]



(4)




where [image: there is no content]. Each row sum and column sum of the total influence-relation matrix T are found using Equations (5) and (6).


[image: there is no content]



(5)






[image: there is no content]



(6)




where [image: there is no content] is the sum of a row in the total influence-relation matrix [image: there is no content], which represents the total effects (both direct and indirect) of factor i on the other factors. Similarly, [image: there is no content] is the column sum in the total influence-relation matrix [image: there is no content], which represents the total effects (both direct and indirect) of factor j received from the other factors. Thus, when [image: there is no content], [image: there is no content] provides an index of the strength of the total influences given and received; that is, [image: there is no content] indicates the degree of importance that factor i plays in the system. In addition, [image: there is no content] provides an index of the degree of the cause of total influences. If [image: there is no content] is positive, then factor i is a net causer, and if [image: there is no content] is negative, then factor i is a net receiver.




3.3. Find the Influential Weights of DANP Based on the Total Influence Matrix of DEMATEL


Not only is the DEMATEL technique used to construct the interactive relationship among the various aspects/criteria but it can also be used to seek the most accurate influential weights. The characteristics of the influential weights are applied based on the DEMATEL-based ANP to solve these types of problems. This study yields more practical results in the real world problem. Based on the influence relation matrix T (including [image: there is no content] by criteria and [image: there is no content] by dimensions, and [image: there is no content] and [image: there is no content] being shown the normalized influence relation matrix by criteria and dimensions) the DANP is used to construct the un-weighted and weighted (or normalized) [image: there is no content] super-matrix. The influence weights of the criteria and dimensions are calculated by a sufficiently large multiplied itself power g, then the influence weights of DANP can be obtained with [image: there is no content] (Chen, 2015 [67]; Chen, et al. 2015 [68]). The DANP is processed as shown in follows:



Step 4: Find [image: there is no content] (the matrix of criteria) and [image: there is no content]. (the matrix of dimensions) Based on the total influence-relation matrix T using DEMATEL, [image: there is no content] and [image: there is no content] can be obtained as showing in Equation (7).


 [image: Sustainability 08 00606 i001]



(7)




where [image: there is no content] is the nth cluster; [image: there is no content] is the mth criterion in the nth dimension; and [image: there is no content] can show the influence degree of criterion i affects criterion j.



Step 5: Find the un-weighted super-matrix W (= [image: there is no content]). Normalize [image: there is no content] by each dimension and [image: there is no content]can be found, as shown in Equation (8):


 [image: Sustainability 08 00606 i002]



(8)




where [image: there is no content] denotes the normalizing total influence-relation matrix, and [image: there is no content] is derived from Equations (9) and (10). Similarly, [image: there is no content] can be found.


[image: there is no content]



(9)






 [image: Sustainability 08 00606 i003]



(10)







According to the interdependent relationship in clusters, the un-weighted super-matrix [image: there is no content] can be obtained by transposing the total matrix [image: there is no content], i.e., [image: there is no content], as shown in Equation (11).


 [image: Sustainability 08 00606 i004]



(11)







Step 6: Construct the weighted super-matrix [image: there is no content]. The total influence-relation matrix of dimensions matrix [image: there is no content] is given by Equation (12).


ΤD=[t11⋯t1j⋯t1n⋮⋮⋮ti1⋯tij⋯tin⋮⋮⋮tn1⋯tnj⋯tnn]



(12)







Based on the dimension, a new normalized total influence-relation matrix [image: there is no content] can be obtained through normalized the total influence-relation matrix [image: there is no content], as shown in Equation (13).


ΤDα=[t11/t1⋯t1j/t1⋯t1n/t1⋮⋮⋮ti1/ti⋯tij/ti⋯tin/ti⋮⋮⋮tn1/tn⋯tnj/tn⋯tnn/tn]=[t11αD⋯t1jαD⋯t1nαD⋮⋮⋮ti1αD⋯tijαD⋯tinαD⋮⋮⋮tn1αD⋯tnjαD⋯tnnαD]



(13)







The weighted super-matrix [image: there is no content] can be obtained using the normalized total influence-relation matrix [image: there is no content] and the un-weighted super-matrix W, as shown in Equation (14).


Wα=TDαW= [t11αD×W11⋯tj1αD×W1j⋯tn1αD×W1n⋮⋮⋮t1iαD×Wi1⋯tjiαD×Wij⋯tjiαD×Wij⋮⋮⋮t1nαD×Wn1⋯tjnαD×Wnj⋯tnnαD×Wnn]



(14)







Step 7: Calculate the limit super-matrix [image: there is no content]. Based on the concept of Markov Chain, the limit super-matrix can be obtained through limit the weighted super-matrix by itself multiple times. Thus, the global priority vectors can be found by [image: there is no content], called the DANP (DEMATEL-based ANP), where g indicates any number for power.




3.4. VIKOR Method for Ranking and Improving the Alternatives


In reality though, decision makers often have to simultaneously manage several plans with conflicting and non-proportionate (trade-offs) criteria. It is important to diminish the gaps between real performance values and aspiration levels and then rank the gaps for improvement of projects/alternatives in order to obtain a higher benefit. Because these plans do not usually have the same criteria, they cannot be dealt with using the traditional method. To overcome this difficulty, Opricovic and Tzeng proposed a new VIKOR method to solve this problem [69]. VIKOR is a suitable method for solving MADM problems. According to modified VIKOR method for the normalized class distance function it is preferable to be near the aspiration level and far from the worst value [70]. Opricovic and Tzeng (2004) [71] proposed a compromise ranking method (VIKOR) as a suitable technique for implementation within MADM for the ranking and selection of alternatives. The modified VIKOR method can not only be applied to the ranking and selection of alternatives, but can also be applied to find improvement within each criterion. We describe the modified VIKOR method below.



Step 8: Find the positive-ideal solution and negative-ideal solution. Examine the best value [image: there is no content] (positive-ideal solution) and the worst value [image: there is no content] (negative-ideal solution) of assessment criteria of sustainability of sports industry policy, which can be obtained using Equations (15) and (16).


[image: there is no content]



(15)






[image: there is no content]



(16)







Step 9: Compute aspiration level and worst value. Replace the positive ideal solution and negative solution with the aspiration level and worst value, that is:



Aspiration level: [image: there is no content], where [image: there is no content] is the aspiration level or optimal value.



Worst value: [image: there is no content], where [image: there is no content] is the worst value.



Step 10: Determine the mean group utility S for the gap and maximal gap Q. These values can be computed using Equations (17) and (18).


[image: there is no content]



(17)






[image: there is no content]



(18)




where [image: there is no content] represents the normalized ratio of distance to the aspiration level; it also indicates the synthesized/aggregated gap ratio for the criteria. On the other hand, [image: there is no content] represents the normalized ratio of distance to the worst value; it also indicates the maximal gap in j criteria for improvement priority. Here, [image: there is no content] represents the influence weights of the criteria obtained from DANP, and [image: there is no content] represents the normalized gap of distance to the aspiration level, and we focus on how to minimize the gap ([image: there is no content]) for the criteria ([image: there is no content][image: there is no content]).



Step 11: Obtain the comprehensive indicator [image: there is no content]for ranking and selection. The values can be computed by Equation (19).


[image: there is no content]



(19)




where [image: there is no content], [image: there is no content], [image: there is no content], [image: there is no content], and [image: there is no content], where v represents the weight on the strategy of maximum group utility, where 1 − v indicates the weight on individual regret (maximal gap for priority improvement). Therefore, when [image: there is no content] and [image: there is no content], and [image: there is no content] and [image: there is no content], Equation (19) can be re-written as [image: there is no content]. When [image: there is no content], it indicates only consideration of minimization of the average gap. As [image: there is no content], it indicates only consideration of the maximum gap for improvement priority. The research processes are illustrated in Figure 1.


Figure 1. Model procedure for new multiple attribute decision making for sustainability of sports industry policy.



[image: Sustainability 08 00606 g001 1024]








4. An Empirical Case: An Improvement Plan for Taiwan’s Sports Policy


This section mainly discusses the current status and issues facing the sports industry policy of Taiwan as an example to demonstrate the suitability of the proposed new decision model to solve the problems arising from the complex dynamics in the real world. The priorities for improvement are based on the results of the questionnaire survey and evaluation process. A diagram of the empirical case study is illustrated in Figure 2.


Figure 2. Diagram of the process for the empirical case.



[image: Sustainability 08 00606 g002 1024]






4.1. Background and Problem Statements


The promotion of sustainability of sports industry policy not only improves the level of domestic sports, but also creates investment and employment opportunities that stimulate the country’s economic development. However, the devotion of manpower and material resources is indispensable to the development of the industry as well as support through cultural and social recognition. Based on the School Sports Statistics Annual Report annually published by Taiwan’s Department of Education, Hsu et al. (2013) [61] suggested the development of a school sports database and construction of a national unit responsible for sports statistics as a means to effectively increase research efforts and international exposure to sports activities. Yeh (2010) [72] pointed out that although some sports industry policies in fact contribute to sustainable development in Taiwan, there is still room for improvement compared to countries with an advanced sports policy. At present, Taiwan’s authorities are sparing no efforts to promote the sports industry. However, the distribution of resources is not flawless and resources are limited. In order to enhance the quality of sustainability of Taiwan’s sports industry policy and national competitiveness, the orderly implementation of a comprehensive sports development plan is the priority. The amendment to the “Sports Industry Development Act” in July 2011 was intended to build a high-quality sports and recreational environment for the people and to enhance Taiwan’s competitiveness so as to converge with the rest of the world [28]. In this study, based on the above background and problem statements, the authors use a new decision model as an empirical example for how to plan to improve sustainability of Taiwan’s sport industry policies.




4.2. Operations and Results


The DEMATEL technique is employed to construct an INRM that illustrates the multiple network relationship between the criteria related to improvement of sustainability of the nation’s sports industry policy. The average initial direct-influence 5 × 5 matrix D is obtained through pair-wise comparison to indicate the direction of influence of dimensions on one another, and the normalized direct-influence matrix X is calculated using Equations (2) and (3), the total-influence matrix [image: there is no content] of the dimensions, and the sum of the total influence given and received by each dimension using Equation (4), as indicated in Table 2. Table 2 and Figure 3 show the network relationship between the total influence-relation matrix and the perspectives to identify the inter-relationships between all perspectives. Here, [image: there is no content] and [image: there is no content] represent the degree of relationship between the dimensions and the effect of one dimension on the others, respectively, which can be derived and the results shown in Table 2 and Table 4 using Equations (5) and (6). The higher the value of [image: there is no content] is, the stronger the relationships are with other perspectives, and vice versa.


Figure 3. The INRM of total influence relationships for sustainability of sports industry policy.
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Table 2. Total influence matrix T: five perspectives.







	
Perspectives

	
A

	
B

	
C

	
D

	
E

	
Row Sum ([image: there is no content])

	
Column Sum ([image: there is no content])

	
[image: there is no content]

	
[image: there is no content]






	
A

	
0.587

	
0.623

	
0.694

	
0.623

	
0.621

	
3.149

	
3.016

	
6.164

	
0.133(1)




	
B

	
0.584

	
0.569

	
0.649

	
0.585

	
0.574

	
2.961

	
3.040

	
6.001

	
−0.079(4)




	
C

	
0.637

	
0.640

	
0.688

	
0.637

	
0.637

	
3.240

	
3.385

	
6.625

	
−0.146(5)




	
D

	
0.612

	
0.611

	
0.686

	
0.597

	
0.606

	
3.113

	
3.037

	
6.150

	
0.077(2)




	
E

	
0.596

	
0.597

	
0.668

	
0.594

	
0.576

	
3.030

	
3.015

	
6.046

	
0.015(3)










Table 4. The sum of the influences given and received on the perspectives and criteria.







	
Perspectives/Criteria

	
Row Sum ([image: there is no content])

	
Column Sum ([image: there is no content])

	
[image: there is no content]

	
[image: there is no content]






	
Promotion and assistance of government policy (A)

	
3.149

	
3.016

	
6.164

	
0.133




	
Provision of counseling and incentives for all sports industries ([image: there is no content])

	
1.220

	
1.107

	
2.327

	
0.114




	
Promotion of international sports exchanges ([image: there is no content])

	
1.127

	
1.240

	
2.367

	
−0.114




	
Expert human resources (B)

	
2.961

	
3.040

	
6.001

	
−0.079




	
Establishment of professional certification management system by government ([image: there is no content])

	
1.724

	
1.660

	
3.384

	
0.064




	
Training of expert human resources ([image: there is no content])

	
1.751

	
1.839

	
3.590

	
−0.088




	
Formation of industry–academic cooperation ([image: there is no content])

	
1.644

	
1.620

	
3.265

	
0.024




	
Sports competitions and events (C)

	
3.240

	
3.385

	
6.625

	
−0.146




	
Organizing and holding national sports events ([image: there is no content])

	
2.014

	
2.034

	
4.048

	
−0.020




	
Organizing and holding international sports events ([image: there is no content])

	
2.004

	
2.102

	
4.106

	
−0.098




	
Promotion of professional sports games ([image: there is no content])

	
2.173

	
2.055

	
4.228

	
0.118




	
Sports venues and facilities (D)

	
3.113

	
3.037

	
6.150

	
0.077




	
Widespread public sports venues and facilities ([image: there is no content])

	
1.810

	
1.699

	
3.509

	
0.111




	
Operating and management of public sports venues ([image: there is no content])

	
1.806

	
1.897

	
3.703

	
−0.091




	
Government incentives for the private sector to invest, build or operate sports venues ([image: there is no content])

	
1.761

	
1.781

	
3.542

	
−0.020




	
Enterprise sponsorship of sports (E)

	
3.030

	
3.015

	
6.046

	
0.015




	
Sponsorship of sports groups ([image: there is no content])

	
1.694

	
1.679

	
3.373

	
0.016




	
Sponsorship of sports events ([image: there is no content])

	
1.733

	
1.785

	
3.518

	
−0.051




	
Sponsorship of sports teams ([image: there is no content])

	
1.757

	
1.721

	
3.479

	
0.036










Table 2 shows that the perspective of sports competitions and events (C) is the factor that has the most strength of influences given and received (is 6.625), followed by promotion and assistance of government policy (A), sports venues and facilities (D), and enterprise sponsorships of sports (E), respectively. The perspective of expert human resources (B) has the least strength of influences given and received (is 6.001). In other words, sports competitions and events (C) form the most influential perspective. Moreover, if is positive, then it means that this perspective has an effect on the other perspectives, implying that it should have a high priority for improvement. Promotion and assistance of government policy (A) show the strongest influence on the other perspectives (highest value), while the perspective of sports competitions and events is the most sensitive (lowest with a negative value).



Promotion and assistance of government policy (A) should therefore be given the top priority for improvement, because this perspective influences the other perspectives. The optimal strategy for promoting sustainability of the sports policy is to strengthen promotion and assistance through government policy. The total influence-relation matrix T in Table 3 shows that all criteria are inter-dependent (group consensuses with the consensus value gap being 0.85% (less than 1%); significance at the confidence level of 99.15%, which is more than 99%).



Table 3. Total influence-relation matrix T: fourteen criteria.







	
Criteria

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]






	
[image: there is no content]

	
0.546

	
0.674

	
0.634

	
0.687

	
0.624

	
0.699

	
0.723

	
0.714

	
0.610

	
0.676

	
0.660

	
0.627

	
0.664

	
0.649




	
[image: there is no content]

	
0.560

	
0.567

	
0.578

	
0.649

	
0.568

	
0.658

	
0.699

	
0.673

	
0.569

	
0.630

	
0.595

	
0.577

	
0.615

	
0.596




	
[image: there is no content]

	
0.559

	
0.608

	
0.515

	
0.647

	
0.562

	
0.649

	
0.669

	
0.650

	
0.554

	
0.626

	
0.582

	
0.555

	
0.592

	
0.575




	
[image: there is no content]

	
0.565

	
0.640

	
0.597

	
0.578

	
0.576

	
0.659

	
0.682

	
0.666

	
0.566

	
0.639

	
0.593

	
0.570

	
0.604

	
0.584




	
[image: there is no content]

	
0.544

	
0.587

	
0.548

	
0.614

	
0.483

	
0.613

	
0.629

	
0.622

	
0.541

	
0.603

	
0.565

	
0.545

	
0.580

	
0.564




	
[image: there is no content]

	
0.582

	
0.647

	
0.611

	
0.673

	
0.582

	
0.613

	
0.708

	
0.693

	
0.596

	
0.662

	
0.621

	
0.598

	
0.644

	
0.618




	
[image: there is no content]

	
0.583

	
0.668

	
0.612

	
0.673

	
0.585

	
0.682

	
0.632

	
0.690

	
0.535

	
0.663

	
0.624

	
0.604

	
0.647

	
0.619




	
[image: there is no content]

	
0.637

	
0.706

	
0.663

	
0.726

	
0.637

	
0.739

	
0.763

	
0.672

	
0.643

	
0.715

	
0.671

	
0.645

	
0.693

	
0.670




	
[image: there is no content]

	
0.585

	
0.654

	
0.604

	
0.661

	
0.584

	
0.689

	
0.708

	
0.696

	
0.525

	
0.664

	
0.621

	
0.590

	
0.631

	
0.609




	
[image: there is no content]

	
0.583

	
0.653

	
0.606

	
0.661

	
0.589

	
0.681

	
0.706

	
0.690

	
0.597

	
0.588

	
0.621

	
0.591

	
0.631

	
0.608




	
[image: there is no content]

	
0.575

	
0.622

	
0.585

	
0.640

	
0.570

	
0.660

	
0.680

	
0.667

	
0.578

	
0.644

	
0.539

	
0.579

	
0.617

	
0.598




	
[image: there is no content]

	
0.551

	
0.619

	
0.569

	
0.623

	
0.555

	
0.642

	
0.662

	
0.649

	
0.549

	
0.604

	
0.579

	
0.503

	
0.604

	
0.586




	
[image: there is no content]

	
0.561

	
0.632

	
0.586

	
0.640

	
0.569

	
0.669

	
0.690

	
0.672

	
0.568

	
0.632

	
0.597

	
0.585

	
0.554

	
0.595




	
[image: there is no content]

	
0.570

	
0.642

	
0.586

	
0.652

	
0.588

	
0.667

	
0.686

	
0.677

	
0.571

	
0.636

	
0.607

	
0.590

	
0.627

	
0.540








Average gaps [image: there is no content]; [image: there is no content] and [image: there is no content] denote the average scores of the samples for 19 and 20 respondents, respectively.








Table 4 shows the influential network relationship of all criteria. The most important criterion to be considered in the sports policy formulation is the promotion of professional sports games ([image: there is no content]) (highest [image: there is no content] value), while the provision of counseling and incentives ([image: there is no content]) has the least influence on the other criteria. Similarly, the promotion of professional sports games ([image: there is no content]) has the highest [image: there is no content] value, meaning it has the greatest direct influence on the other criteria. However, the promotion of international sports exchanges ([image: there is no content]) is the most likely to be influenced by the other criteria (lowest [image: there is no content] value). This implies that the promotion of professional sports games ([image: there is no content]) should be first improved, because it can influence the other criteria. There are also significant causal relationships between the five perspectives. Among those, the [image: there is no content] values of A (Promotion and assistance of government policy), D (Sports venues and facilities), and E (Enterprise sponsorship of sports) are all positive, showing that these dimensions affect the other dimensions. By contrast, B (Expert human resources) and C (Sports competitions and events) have negative [image: there is no content] values, suggesting they are actually affected by the other dimensions. Based on these findings, decision-makers will be able to ascertain the priority for improvement from the complex criteria.



By adopting the influence-relation matrix of DEMATEL and using the basic concept of ANP, the DANP influential weights can be obtained and the dynamic relationship among the criteria can be established. DANP is employed to obtain the influential weight for each criterion to construct an evaluation model for the sports policy. The DEMATEL-based un-weighted super-matrix ([image: there is no content]) is obtained by making pairwise comparisons between the criteria using Equations (10)–(12). The weighted super-matrix is created from [image: there is no content] using Equations (13) and (14). The limiting power of the weighted super-matrix ([image: there is no content]) is used to achieve long-term stability. Each row sets forth the influential weights of DANP for each criterion (global weights), as shown in Table 5. Finally, the performance gaps are obtained using the modified VIKOR method by combining the influential weights that can be integrated with the performance gaps from each criterion for the perspectives/dimensions and overall performance.



Table 5. Influential weights of DANP for each criterion obtained by [image: there is no content].







	
Criteria

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]

	
[image: there is no content]






	
Weights (DANP)

	
0.066

	
0.073

	
0.068

	
0.075

	
0.066

	
0.076

	
0.079

	
0.077

	
0.066

	
0.073

	
0.070

	
0.067

	
0.071

	
0.069










The purpose of this study is to propose the most suitable improvement strategy for sustainable development of Taiwan’s sports industry policy. The modified VIKOR method is employed to evaluate the overall performance gaps (or called regret) of sustainable development for the national sports industry policy. The score of each criterion and the total average gap ([image: there is no content]) in Taiwan’s sports industry policy are acquired by taking the global weights from the DANP influential weights in order to be multiplied with the gap ([image: there is no content]). The average performance value can be obtained from the performance values [image: there is no content] and relative gaps ([image: there is no content]) of all criteria as illustrated in Table 6. With the help of these performance values, decision-makers will be able to find solutions for all sorts of problems, for each perspective, or for the perspective of the criteria as a whole.



Table 6. Integrated index of sustainability of sports industry policy dimensions and criteria.







	

	
Local Weights

	
Global Weights

	
Performance

	
Relative Gaps ([image: there is no content])






	
Promotion and assistance of government policy (A)

	
0.139

	
-

	
7.150 (2)

	
0.285 (4)




	
Provision of counseling and incentives for all sports industries ([image: there is no content])

	
0.474

	
0.066

	
7.647

	
0.235




	
Promotion of international sports exchanges ([image: there is no content])

	
0.526

	
0.073

	
6.706

	
0.329




	
Expert human resources (B)

	
0.209

	
-

	
6.953 (4)

	
0.305 (2)




	
Establishment of a professional certification management system by government ([image: there is no content])

	
0.326

	
0.068

	
6.765

	
0.324




	
Training of expert human resources ([image: there is no content])

	
0.358

	
0.075

	
6.824

	
0.318




	
Formation of industry–academic cooperation ([image: there is no content])

	
0.317

	
0.066

	
7.294

	
0.271




	
Sports competitions and events (C)

	
0.233

	
-

	
6.607 (5)

	
0.339 (1)




	
Organizing and holding national sports events ([image: there is no content])

	
0.328

	
0.076

	
6.176

	
0.382




	
Organizing and holding international sports events ([image: there is no content])

	
0.340

	
0.079

	
6.294

	
0.371




	
Promotion of professional sports games ([image: there is no content])

	
0.332

	
0.077

	
7.353

	
0.265




	
Sports venues and facilities (D)

	
0.209

	
-

	
7.162 (1)

	
0.284 (5)




	
Widespread public sports venues and facilities ([image: there is no content])

	
0.317

	
0.066

	
7.118

	
0.288




	
Operating and management of public sports venues ([image: there is no content])

	
0.349

	
0.073

	
7.412

	
0.259




	
Government incentives for the private sector to invest, build or operate sports venues ([image: there is no content])

	
0.333

	
0.070

	
6.941

	
0.306




	
Enterprise sponsorship of sports (E)

	
0.207

	
-

	
7.058 (3)

	
0.294 (3)




	
Sponsorship of sports groups ([image: there is no content])

	
0.323

	
0.067

	
7.059

	
0.294




	
Sponsorship of sports events ([image: there is no content])

	
0.344

	
0.071

	
7.000

	
0.300




	
Sponsorship of sports teams ([image: there is no content])

	
0.333

	
0.069

	
7.118

	
0.288




	
Total performances

	
-

	
-

	
6.943

	
-




	
Total gap ([image: there is no content])

	
-

	
-

	
-

	
0.302










As shown in Table 6, in order to achieve the aspiration level, the performance values and the gap values of the 14 criteria are listed. This helps establish the size of the gap for improvement. Of the five dimensions, sports competitions and events (C) has the lowest performance value (6.607) and the highest gap (0.339). It has the largest gap to achieve the targeted goal. On the other hand, sports venues and facilities (D) has the highest performance value (7.162) and the lowest gap (0.284). Decision-makers can set an aspiration level (the goal is 10 as the aspiration level) as a strategic objective. In addition, the average performance value is 6.943 and the average gap is 0.302, indicating that the distance from the optimal level exceeds 30.2%. There is clearly room for improvement in the government’s promotion of sustainability of its sports industry policy.





5. Discussion and Implications


Figure 1 shows the perspectives and criteria measured in this study for the promotion of sustainability of Taiwan’s sports industry policy illustrated by INRM. Based on the degree of the effect, improvement should be made according to the following order: promotion and assistance of government policy, sports venues and facilities, enterprise sponsorships in sports, sports competitions and events, and expert human resources. All participating professionals held the same view, that more efforts should be devoted to promotion and assistance of government policy, because this perspective has immediate network effects on the other perspectives and can help resolve multiple problems at the same time. Within an individual dimension, the influence network relationship of certain criteria also has the same effects. These are the provisions of counseling and incentives for all sports industries ([image: there is no content]), establishment of a professional certification management system by government ([image: there is no content]), promotion of professional sports games ([image: there is no content]), widespread public sports venues and facilities ([image: there is no content]) and enterprise sponsorship of sports teams ([image: there is no content]). These are the major influential factors within each perspective.



The findings imply that the government should strengthen its provision of counseling and incentives for sports industry policies, such as providing counseling and subsidies for the National Intercollegiate Athletic Games, sports events, and sports training, as well as subsidies for scholars to attend international conferences for the academic study of sports. The establishment of a professional certificate management by the government will help enhance the value of sports professionals, which will in turn improve the expertise of human resources. The promotion of professional sports games is the most important part of sports competitions and such events will facilitate Taiwan’s economic sustainable development. Establishing safe and practical public sports venues and facilities will bring about the desired effect and allow the functions of sports venues to expand and further facilitate the sustainable development of the sports industry. Finally, enterprises’ support of the sports industry, in the form of sponsoring sports teams and providing resources for training and competition, will increase athletes’ participation and enthusiasm. Decision-makers can consider the relationship between multiple solutions and formulate the proper direction for improvement (Table 5).



As can be seen in Table 6, the average performance value of sustainability of the sports industry policy is 6.943 (the aspiration level is 10) and the average gap for improvement is 0.302 (the maximum gap value is 1). Among the five major perspectives, sports competitions and events have the largest gap (0.339). This means that if the government intends to promote the sustainable development of the sports industry policy in Taiwan, improvement of this dimension has to be exerted to achieve the aspired level. According to the Sports Administration Department, Ministry of Education, Taiwan, up to fifty items of international sport events were held in Taiwan in 2014. Perhaps international visibility is not enough, and so it is unable to impel sports industry sustainable development. In addition, the scale of professional sports in Taiwan is very small, with professional baseball and basketball lacking smooth development. Perhaps cross-strait professional sports can be combined to expand the market scale and attract wider audience interest.



Among the 14 criteria (Table 6), the organizing and holding of national sports events for all sports industry policy have the largest gap value, showing they have the greatest room for improvement. Although large-scale sports events, such as the Taiwan Regional Games, the National Intercollegiate Athletic Games, and the Taiwan National High School Games, are held in Taiwan regularly, they have failed to achieve the desired effect of promoting sustainability of Taiwan’s sports industry. However, from the definition of the sustainability of sports industry policy in this study, we know there are few professional basketball teams and professional baseball teams in Taiwan and there is a lack of enterprise sponsorships of sports, etc. Thus, there are not enough resources to support the long-term development of the national sports industry. The national sports industry policy can lay the foundation for Taiwan’s sports industry. In recent years, efforts have been made to offer proper counseling and incentives to stimulate activities related to the sports industry through the promulgation of the Sports Industry Development Act. This has further strengthened the sustainable development of Taiwan’s sports industry policy.



In order to promote a national sports culture and rejuvenate sustainability of Taiwan’s sports industry, SAC proposed “the Improvement of National Sports Environment and Sports Island Establishment Project”, which was intended to plan a sound sports environment and offer better sports resources for the purpose of promoting sustainability of the sports industry policy throughout Taiwan. Since sustainability of the sports industry policy covers a wide range of scope, it is clear from the promotion and implementation of the Sports Industry Development Act that authorities want to strengthen all aspects of the sports industry. However, due to limited resources, it has proven impractical to implement all plans at the same time. The analytical results in Table 7 can serve as a reference for the responsible authorities to determine priorities for improvement, leading to more effective development.



Table 7. The sports industry policy sustainable development implementation and improvement plan.







	
Formula

	
Order of Improvement






	
F1: Influential network relationship of DEMATEL dimensions

	
A _ D _ E _B _ C




	
F2: Influential network relationship of the criteria within a dimension

	
A: ([image: there is no content]) _ ([image: there is no content])

B: ([image: there is no content]) _ ([image: there is no content]) _ ([image: there is no content])

C: ([image: there is no content]) _ ([image: there is no content]) _ ([image: there is no content])

D: ([image: there is no content]) _ ([image: there is no content]) _ ([image: there is no content])

E: ([image: there is no content]) _ ([image: there is no content]) _ ([image: there is no content])











6. Conclusions


This research proposes an improvement strategy for sustainability of Taiwan’s sports industry policy, which may serve as reference for the government to evaluate this industry’s sustainable development and to promote national sports participation sustainability. A new hybrid model is constructed by integrating the DEMATEL, DANP, and modified VIKOR methods to illustrate the inter-relationship between the influential factors. Here, DEMATEL is mainly used to construct INRM and the weighted super-matrix, DANP is used to resolve the inter-dependency and feedback relationship, and the modified VIKOR method is employed to integrate the performance gaps of each criterion within each dimension and overall. Based on the degree of the effect, consideration should be given as follows: promotion and assistance of government policy, sports venues and facilities, enterprise sponsorship of sports, expert human resources, sports competitions and events. The results of the performance evaluation show that the average gap is 0.302, which indicates that there is still room for improvement in the sustainable development of Taiwan’s sports industry policy. The datasets used in this research were tested by the consensus of experts. The research methodology discussed herein is capable of dealing with complex issues related to the sustainable development of the sports industry policy. Not only does this research have profound implications for the responsible authorities, but, even more importantly, it also proposes a feasible and adequate development strategy for sustainability the sports industry policy, which can assist the government in its improvement of the quality of the sports industry policy and increase the goals of national participation sports.



Several limitations of this study remain, which require further examination. First, a review of the literature for the choice evaluation criteria should be made and longitudinal studies should be applied by authorities to identify other possible criteria. Although this paper establishes a new decision model to improve the effectiveness of the current sports industry policy, some issues may be worth investigating in future. Second, this study developed an evaluation model that helps decision-makers understand the critical criteria when evaluating the implementation of plans for improving sustainability of sports industry policy. Future studies can adopt additional multi-criteria approaches to estimate the relative weight of the influence on sustainability of sport industry policy implementation. The results of future studies can then be compared with those presented here.
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