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	Abstract (9pt)
The focus of this study is to analyze the factors influencing industrial service flexibility (SF) in Taiwan’s manufacturing industry (TMI). This study develops a rule-based decision-support mechanism using fuzzy set theory and an analytic hierarchy process to evaluate SF in TMI. This study finds that the external collaborative network makes a greater contribution to SF than the internal collaborative network. Also, government support does not significantly improve SF because companies in TMI need core competencies and collaborative networks to integrate vertical and horizontal collaborations and maximize the effectiveness of SF.
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1. Introduction (10pt)
Because the competitive environment is becoming more and more complex, “a firm’s ability to quickly change directions and reconfigure strategically becomes crucial if it is to succeed and achieve sustainable competitive advantage” (Johnson et al., 2003, p. 74). Therefore, the traditional approach of emphasizing autonomy and independent operation may no longer fit effectively into the present industrial situation. Instead, an emphasis on cross-organizational collaboration and integration has begun to appear and plays an important role in modern industries. To attain mutual operational synergies, mutual symbiosis can be achieved by exerting core competencies to form a close and interactive relationship. Taiwan’s enterprises consist mostly of small and medium-sized enterprises (SMEs) which exhibit agile flexibility and synergistic collaboration and which are highly acclaimed throughout the world. SMEs and intercompany service flexibility (SF) networks in particular represent the basic industrial structure and behavior of Taiwan’s manufacturing industry (TMI) because to offer low costs, high quality, and on-time delivery to the cooperating owners, managers, and technicians, the development of two-way SF in the expanding TMI market makes upstream, midstream, and downstream companies establish unbreakable relationships and flexibilities. TMI has a small but substantial share of the global manufacturing industry, particularly in designing and manufacturing machines using SF with the principal objective of achieving success in global markets. TMI is a collaborative network made up of SMEs because Taiwan’s industrial model is based mainly on relationships among individuals and family-run companies. Such relationship networks enable a company to obtain raw materials from the upstream end of its supply chains and to attract customers to the downstream end. Because SMEs are the main industrial force in Taiwan, intricate networks connecting all the SMEs in production and marketing relationships have been developed (e.g., contracting systems, satellite-factory systems, and marketing networks based on interpersonal relationships).
2. Literature Review (10pt)
Traditionally, industries are divided into primary industry (i.e., agricultural, forestry, fisheries, animal husbandry, and mining industries), secondary industry (i.e., manufacturing and construction industries), and tertiary industry (i.e., service industries). These three kinds of industries seem to be entirely different in their industrial characteristics; however, they are all closely related to services. After the Industrial Revolution starting in the 18th century, changes in production tools and methods caused the original hand-labor economic system to be rapidly replaced by the machine-production economic system. Through a hundred years of continuous evolution in technological research and development, the marginal benefits brought by traditional technology to humans have gradually decreased, and management thinking has begun to focus on the dimensions of strategy and innovation in services. In this way, management thinking has returned to its original and intrinsic focus on serving people.
2.1 Manufacturing Flexibility (10pt)
2.2 Collaborative Networks (10pt)
3. Research Method (10pt)
The fuzzy rule base consists of many fuzzy IF-THEN rules which are the other components to be determined. Traditionally, domain experts define the input criteria manually and subjectively. The process of determining the values of input criteria is time-consuming; especially while establishing the knowledge base, it is arduous to check for conflicts among different rules. The task is even more difficult during knowledge maintenance when rules need to be added or deleted. Therefore, fuzzy logic researchers have been seeking to develop an automatic process for determining the values of input criteria.
Figure 1. Hierarchy Structure of Influential Factors of SF (8pt)
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Table 1. Backgrounds of 10 Interviewees (8pt)
	No.
	Company type
	Title
	Experience

	First and second round of interviews

	1
	Precision Machinery Industry
	General Manager
	20

	2
	Hand Tool Industry
	Inventory Manager
	8

	3
	Machine Tool Industry
	General Manager
	19

	4
	Machine Tool Industry
	General Manager
	21

	5
	Precision Machinery Industry
	Project Manager
	23

	Third round of interviews

	6
	Precision Machinery Industry
	Inventory Manager
	7

	7
	Machine Tool Industry
	CEO
	16

	8
	Plastics and Rubber machinery
	General Manager
	27

	9
	Hand Tool Industry
	Inventory Manager
	13

	10
	Hand Tool Industry
	General Manager
	18


3.1 Expert Interviews and the First-Stage AHP Questionnaire (10pt)
3.2 Fuzzy Set Theory (10pt)
3.3 Second-Stage Statistical Analysis (10pt)
4. Analysis of Results (10pt)
4.1 First-Stage AHP Questionnaire (10pt)
4.2 Second-Stage Questionnaire (10pt)
4.3 Discussion (10pt)
5. Conclusions (10pt)
Because the progress of science and technology is accelerating at an astonishing rate throughout the world, business uncertainty and risk are increasing in industry. Therefore, SF is more important than ever to help manufacturing industries deal with environmental uncertainties. This leads to an inevitable drive to increase SF in the production process. SMEs located in Taiwan’s major towns and cities must acquire the ability to perform flexible ordering, production, and integration of their upstream and downstream industrial supply chain to support Taiwan’s joint economic efforts. In recent years, the global trend in industry has been moving towards a service orientation, and the manufacturing sectors have also undergone an important service revolution. In recent years, thanks to SF, Taiwan has achieved many economic miracles and set records in business exports. Because most companies in TMI are SMEs, to cope with rapid environmental change, these SMEs need to improve their technology skills and pursue high manufacturing quality and productivity. This study provides a complete overview of SF performance with respect to manufacturing flexibility and collaborative network in TMI.
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