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Abstract
This study aims to discuss the critical success factors of introducing ISO international quality management system, so as to provide reference for Taiwan's traditional industries when they introduce the ISO international quality management system, and reduce various costs and time process of the introduction. Firstly, this study collects constructs from a number of relevant literatures, and categorizes 5 primary constructs and 20 secondary constructs based on the actual business situation of Taiwan’s traditional industry. In the second stage, Likert’s five-point scale is used to extract 3 secondary constructs with the highest scores under the 5 primary constructs respectively. The Fuzzy Analytic Hierarchy Process (FAHP) is used to carry out questionnaire survey and obtain the relative weights of various primary and secondary constructs. It obtains the relative weights of 5 primary constructs and a number of secondary constructs, the primary constructs are “policy-related factors”, “technology-related actors”, “people-related factors”, “documents and data”, and “management review”. Furthermore, it extracts 15 secondary constructs and puts forth 6 propositions as research conclusion. It is hoped that the findings can provide important reference basis for the introduction of ISO international quality management system in Taiwan’s manufacturing industry, and thus speed up the time process and reduce cost of the introduction.
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1. Research motivations and relevant studies
Taiwan is an island economy relying on foreign trade, its manufacturing industry is affected by energy shortage, higher wage, rising environmental protection awareness, and various factors coupled with international competition, and is confronted with business difficulties. Informatization management has become an important anchor for enterprise transformation in order to increase production efficiency, improve product quality, and boost profitability. It is fair to say that the manufacturing industry is an important pillar supporting Taiwan’s economy amid the COVID-19 pandemic. In Q1 of 2021, the manufacturing industry’s output reached NTD 3.5581 trillion with a year-on-year increase of 14.62%, marking the highest growth rate since Q2 of 2020 and registering positive growth for 2 quarters consecutively. In recent years, the realization of digitized enterprise management system has drawn considerable attention in the study of information technology (IT) system. As time goes by, such interest has led to a substantial amount of research. Among which, the ISO system has become an important anchor for executives, and enterprises use this system to control and reach deals. ISO is headquartered in Geneva of Switzerland and has 165 member countries currently.  The ISO 9001 quality management system presenting systematic requirements for quality management was adopted and implemented by ISO in March, 1987. Countries around the world adopted this ISO standard one after another and converted it into the national standard of their own countries. A large number of enterprises and buyers consider this ISO international quality system certification as a basic requirement and quality control code for business exchanges between buyers and sellers, which gradually become a global trend. In the current market, besides ISO 9000 quality management system, there are also ISO 14000 environment management system, ISO 18000 safety and health management system, ISO 22000 food safety management system, ISO 50000 energy management system, etc., which all originate from ISO 9000 quality management system and are closely related. Therefore, whether the manufacturing industry can smoothly, quickly, and effectively introduce the ISO system has become an important topic for Taiwan’s manufacturing industry.
In view of the fact that introducing ISO system has become an important topic for Taiwan’s manufacturing industry, it is found that the findings of previous empirical studies are inconsistent. Napitupulu [1] systematically reviewed and analyzed the literature concerning key success factors for small and medium-sized enterprises (SMEs) to promote ISO system, sorting out 125 key concepts of 17 papers, for example, the 10 factors put forth by Matsoso and Benedict [2], namely, leadership, process control, customer orientation, Resource, Employee involvement, employee training, use of IT, supplier relations, team building, and Benchmarking. Mardani et al. [3] put forward 8 factors, namely, continuous improvement, strategic planning, team working, process management, customer focus, employee empowerment, employee involvement, and leadership. Juanzon and Muhi [4] proposed motivation internal and external as the key factor. Gopal and Attri [5] suggested 7 factors, communication, top management commitment, training and education, employee support and involvement, teamwork, motivation, and internal audit.  Sahoo and Yadav suggested 6 factors, know-how and knowledge, commitment of management, enough budget, employee acceptance, training, and enough time. Bounabri et al. [6] put forth 4 factors, communication, top management commitment, training, and people acceptance. Based on the summary and analysis, the research results of Napitupulu [1] pointed out 20 key success factors for SMEs to promote the ISO system. Waxin, Knuteson and Bartholomew [7] discussed the key success factors of promoting ISO 14001 in gulf countries along the  Arabian sea, and analyzed the 5 key success factors of environment management system, namely, management support and commitment [8,9,10], awareness, training, and input of employees [9,10,11], internal motivation [12,13], effective communication and collaborative cooperation [14,15], other vein factors [16,17] and so forth. Based on the above literature, there are different analysis dimensions for analyzing the critical factors of introducing ISO system in the manufacturing industry. In light of the shortcoming of the Analytic Hierarchy Process (AHP), that is, it cannot overcome fuzziness in decision-making, Laarhoven and Pedrycz [18] further developed the traditional AHP proposed by Saaty [19], and put forth the Fuzzy Analytic Hierarchy Process (FAHP). Therefore, this study utilizes the analytic technique of expert group decision-making, and establish the weight matrix of critical success factors of introducing the ISO system.
2. The establishment of CSFs for ISO international quality management system
This study adopts qualitative and quantitative research methods.  In summary of the five foreign essays concerning the introducing of ISO international quality management system in enterprises [20,21,22,23,24], this study develops 5 primary constructs and 20 primary constructs. The research objects are enterprises that succeed in introducing the ISO international quality management system, and senior ISO 9000 lead assessors. Likert scales are distributed as predicative questionnaires to extract 3 secondary constructs respectively from the 5 primary constructs, totaling 15 secondary constructs. Then, the FAHP is used to calculate the weight of each construct, so as to obtain the critical success factors of introducing the ISO international quality management system in Taiwan’s manufacturing industry.



Table 1: Critical success factors for ISO international quality management system
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3. Empirical results analysis
This study takes 3 secondary constructs with the highest scores under each primary construct and uses them as measured samples, and distributes FAHP questionnaires to mid/high level executives in charge of the introducing of the ISO international quality management system in 6 enterprises, as well as 6 senior ISO international quality management system consultants, with 12 copies of questionnaires recovered. The consistency test shows that all C.R. values are ≦0.1 [19]. According to the calculation results of this test, these 12 FAHP questionnaires are all effective.
With respect to various “primary constructs” and “secondary constructs”, this study uses Microsoft Excel to calculate their relative weights.  Based on the calculation results of relative weight, the implications of various weight indicators are illustrated. In the primary constructs, the order of relative weight is as follows: the construct of “policy-related factors” (0.2783), the construct of “people-related factors”, (0.2356), the construct of “management review” (0.2207), the construct of “technology-related factors” (0.2203), and the construct of “documents and data” (0.0451).  Among the secondary constructs under policy-related factors, the order of relative weight is as follows:  the construct of “commitment of owner and top management of the enterprise” (0.3935), the construct of “participation of enterprise members” (0.3168), and the construct of “awareness of owner and top management of the enterprise” (0.2198). Among the secondary constructs under people-related factors, the order of relative weight is as follows: the construct of “training” (0.3108), the construct of “project owner” (0.2993), and the construct of “appropriateness of system management” (0.2100).  Among the secondary constructs under management review, the order of relative weight is as follows: the construct of “motivational behavior” (0.6804), the construct of “the effect of internal audit” (0.1699), and the construct of “case support management” (0.1496).  Among the secondary constructs under technology-related factors, the order of relative weight is as follows: the construct of “appointment of professional consultant” (0.7033), the construct of “organizational utilization of various resources” (0.1649), and “completeness of various documents” (0.1318);  Among the secondary constructs under documents and data, the order of relative weight is as follows: the construct of “maintenance and completeness” (0.5452), the construct of “completeness of data structure” (0.3464), and the construct of “main documents” (0.1084). After integrating the weights of all primary and secondary constructs, the 5 constructs with the highest scores are, “maintenance and completeness” (0.2849), “commitment of owner and top management of the enterprise” (0.1541), “training” (0.1011), “appointment of professional consultant” (0.0789), and “completeness of data structure” (0.0719).

Table 2: The overall evaluation results of critical success factors for 
ISO international quality management system
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Data source: summarized by this study
4. Conclusions and recommendations
4.1 Research conclusions and propositions
According to the analysis results, this study sums up the conclusions concerning the research on “critical success factors of introducing ISO international quality management system”, and illustrates the findings based on their weights: 
Proposition 1: Among the constructs of “critical success factors of introducing ISO international quality management system in manufacturing industry”, the construct of “policy-related factors” is relatively more important than the constructs of “people-related factors”, “management review”, “technology-related factors”, and “documents and data”. We suggest that owners and top management of enterprises should implement various constructs, including “people-related factors”, “management review”, “technology-related factors”, and “documents and data”, thereby establishing solid structures within the enterprise.
Proposition 2: Under the construct of “policy-related factors”, the construct of “commitment of owners and top management of the enterprise” is relative more important than the constructs of “participation of enterprise members” and “awareness of owners and top management of the enterprise”. This indicates that the participation of all members in the enterprise system is an important condition for introducing the ISO system, and for sure, the “commitment of owners and top management of the enterprise” is a critical indicator leading the organization to success.
Proposition 3: Under the construct of “technology-related factors”, the construct of “appointment of professional consultant” has an absolute weight of 0.7033, compared to the constructs of “organizational utilization of various resources” and “completeness of various documents”.
This shows that under this construct, the “appointment of professional consultant” is a particularly important task for the establishment of a stable and applicable management system.  An enterprise can seize opportunity of system establishment faster than others if it has a professional consultant.
Proposition 4: Under the construct of “people-related factors”, the construct of “training” is relatively more critical than the constructs of “project owner” and “appropriateness of system management”. A solid personnel education and training system can not only help the enterprise carry out a range of planning and functions, but also reserve energy for future upgrade of the enterprise, and thus it is an irreplaceable critical resource.
Proposition 5: Under the construct of “documents and data”, the construct of “maintenance and completeness” is relatively more critical than the constructs of “completeness of data structure” and “main documents”. This suggests that maintaining complete documents and data has a huge positive impact on system introduction.
Proposition 6: Under the construct of “management review”, the construct of “motivational behavior” is relatively more critical than the constructs of “effect of internal audit” and “case support management. This implies that employees must receive motivation from the enterprise for their hard work. For dedicated employees, whether the motivation is financial incentives or an honor, it is not only a reward for this employee’s effort, but also an inducement for other employees to work hard.
4.2 Recommendations for future researchers
This study firstly refers to relevant literature to develop theoretical basis.  Likert’s scale is used as the predicative questionnaire to identify the various critical success factors of introducing the ISO system in Taiwan’s manufacturing industry and to complete the development of questionnaire. FAHP is adopted to evaluate the questionnaires. We gather the opinions of executives of enterprises that have introduced the system and senior consultants’ suggestions, thereby summarizing the critical success factors of introducing the ISO system, hoping to provide reference for Taiwan’s manufacturers that intend to introduce this system:
(a) Select research objects carefully so as to obtain more accurate research results
This study takes executives of enterprises that have introduced the system and senior consultants as research objects, and summarizes various constructs and their weights. Nonetheless, the success of introducing ISO quality management system is not only related to the enterprise itself, if more guidance can be incorporated (e.g., the enterprise resource planning (ERP) system developed by the enterprise originally, or seeking suitable consultants, experts, and scholars), then different results may be concluded. We recommend future researchers select other research objects.
(b) Continue to explore the impact of critical success factors on the subsequent performance of the enterprise based on the findings of this study
For enterprises, the introduction of ISO international quality management system is just a beginning, and it is the execution outcome after the system introduction that will truly contribute to the enterprise. The continuity and effectiveness of the system performance is an objective worth pursuing by enterprises, and enterprises should continuously introduce new skills by implementing employee training and education [25]. We recommend future researchers to conduct follow-up research on the business performance of enterprises after they introduce the ISO international quality management system, introducing the system is just a beginning, and the real outcome is to utilize the system to realize sustainable management of the enterprise. 
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