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CHAPTER 1: INTRODUCTION
1.1 Problem statement
The Vietnamese textile industry originated in the late 1950s in the north and in 1970 in the south with the construction of some large factories by the French in Nam Dinh, Hai Phong, and Hanoi (Manpower, 2015). Since then, as one of the ten major export items of Vietnam, the textile and apparel (T&A) industry has been a key contributor to the country’s fast-growing, export-oriented economy as the second largest export, accounting for nearly 13% of total export turnover of Vietnam (General Statistics Office of Vietnam, 2019) and providing more than 2 million jobs (Dan Thanh, 2019) . Further, Vietnam also finds itself in the list of the largest T&A exporters in the world for years (Dan Thanh, 2019). Vietnamese T&A industry has its significant role not only in the Vietnam’s economy but also in the world. However, the value added that Vietnamese T&A companies and the country received is not much because 65% of Vietnamese T&A companies undertake the basic form of garment manufacture, which is cut - make – trim (Bidv, 2016). Therefore, at present, Vietnamese government as well as Vietnam Textile and Apparel Association have various programs to encourage Vietnamese T&A companies to upgrade their production into higher value-added ones such as fabric sourcing, designing, marketing, or branding (Le & Wang, 2017)(Le, T. N., & Wang, C. N., 2017). Vietnamese T&A companies are also in the process of upgrading themselves to the higher form of manufacture (Strategic Research Institute, 2012) (Thuy, 2017). Nonetheless, the ability to do so is conditioned by the sourcing of materials (Nadvi et al., 2004b)(Nadvi, K., Thoburn, J., Thang, B. T., Ha, N. T. T., Hoa, N. T., & Le, D. H., 2004b). Effective sourcing contributes tremendously to the competitive advantage of an organization (Novack & Simco, 1991) (Novack, R.A. and Simco, S.W., 1991) (Murray, 2001)(Murray, J. Y., 2001). Nonetheless, sourcing is not an easy task, as purchasers need to select from a great number of suppliers those who are capable of supplying the buyer with the right quality products and/or services at the right price, in the right quantity and at the right time (Cengiz et al., 2017)(Cengiz, A. E., Aytekin, O., Ozdemir, I., Kusan, H., & Cabuk, A. , 2017). Thus, a supplier selection model to select right suppliers is really of necessity for Vietnamese T&A companies.
One more practical situation in Vietnam is there exists the unavailability of T&A materials and the inability of Vietnamese companies to produce high-quality materials (Viettrade, n.d.). Thus, 35% of T&A companies currently involving in obtaining fabrics or designing, advertising, and marketing have to import most of the materials (about 70% - 80%) from China, Taiwan and Korea (Virac, 2016). Although most of the materials are globally sourced, many of Vietnamese T&A companies lack official supplier selection criteria. The identification of criteria for the selection of suppliers has been the major concern of many practitioners (Thiruchelvam & Tookey, 2011)(Thiruchelvam, S. and Tookey, J.E. , 2011), yet Vietnamese T&A companies only rely on their managers’ opinions to make decision or sourcing managers make decision intuitively basing on some basic criteria such as cost, quality, or delivery. Indeed, in one of the interviews in this dissertation, a manager of a large garment corporation stated, “When we communicate with suppliers, we observe whether they build trust through their actions and responsibility for a long-term partnership, then we determine whether to choose them or not”. Further, although studies on supplier selection criteria began in the 1960s (Thiruchelvam & Tookey, 2011), these studies were only conducted for the large textile and apparel export countries (India, the USA, Hongkong, Iran) (see Appendix 1 – There is one article for Vietnam regarding sustainable performance evaluation, but not related to supplier selection model. Most of the papers are written for general cases). Few studies have been published about/on the Vietnamese T&A industry whose export volume represents 2% of the global volume (Vietrade, 2017). Further, it is inappropriate for Vietnamese T&A companies to use the above large countries’ selection criteria because the selection of suppliers needs to be built on a specific purchasing context (Thiruchelvam & Tookey, 2011). Again, this confirms the necessity to have a comprehensive supplier selection model for the Vietnamese T&A industry. Further, although studies on supplier selection criteria began in the 1960s (Thiruchelvam, S. and Tookey, J.E. , 2011), little has been published regarding the supplier selection criteria of Vietnamese T&A companies. The selection of suppliers needs to be built on the specific purchasing context (Thiruchelvam, S. and Tookey, J.E. , 2011).
From the academic perspective, there are lots of researches on supplier selection criteria. However, those criteria are presented discretely on various topics (Rojniruttikul, 2017; Fallahpour et al., 2017; Su & Wood, 2018; Guarnieri & Trojan, 2019). Thus, there lacks a comprehensive set of supplier selection criteria integrating both micro and macro, both short-term and long-term, both internal and external, both tangible and intangible ones. In addition, regarding multiple criteria decision-making methods, many approaches have been applied in researches, but they do not address the problem of interdependence among criteria and sub-criteria. These questioning problems re-confirm the needs for the thesis.  
For all above reasons, the thesis “A multiple criteria supplier selection model for Vietnamese textile and apparel companies” is expected to provide a model that helps Vietnamese T&A companies select the best suppliers and manage well their sourcing activities.
1.1. [bookmark: _Toc15050824][bookmark: _Toc15102705]Objectives of the research
The dissertation attempts to fulfil the following research objectives: 
(1) to propose a critical multiple criteria supplier selection model, which has notable significance for the Vietnamese T&A industry. 
(2) to implement the proposed model into practice by the approach of multiple criteria - decision - making method
(2.1) to identify the set of supplier selection criteria and sub-criteria for T&A companies.build up a multiple criteria supplier selection model for Vietnamese T&A companies.
(2.2) to identify the applicability of the multiple criteria supplier selection model in selecting the best suppliers for three T&A companies by applying Analytic Network Process (ANP) method.
1.2. [bookmark: _Toc15050825][bookmark: _Toc15102706]Methodology of the research
1.2.1. [bookmark: _Toc15050827][bookmark: _Toc15102708]Research methods 
As stated in the previous section, the basic objective of the research is to propose a supplier selection model in which the determination of supplier selection criteria and the selection of a suitable multiple criteria decision making method are two basic concerns, which can be used to help Vietnamese T&A companies select the right suppliers to improve the whole supply chain performance. Figure 1.1 below illustrates the proposed research with the aid of a framework. As an evidence from the framework, the entire research process can be divided into four parts. 
1.2.1.1. [bookmark: _Toc15050828]Part A
Part 1 A is a review of literature with around 200 high impact journal articles of for building up a supplier selection model and a set of supplier selection criteria covering some main topics, namely research concepts and theories on decision making and supplier selection; supplier selection criteria; methods to define weights of criteria. There are a large number of academic as well as industrial publications about supply chain in T&A industry. However, there is dearth of literature marrying supplier selection model and criteria. Then, the next work of this part is to employ in-depth interviews and discussions with the experts in the field to explore their current set of supplier selection criteria and method. 
The authors will use an exploratory, qualitative approach, as this approach is best suited for “the collection and analysis of qualitative data for the purpose of generating explanatory theory that furthers the understanding of social and psychological phenomena” (Chenitz & Swanson, 1986, p.3). In particular, building on the TQM and sourcing theories such as agency theory, TCE, relational theory, the knowledge-based view and core competence theory; and supplier selection, the authors situate the study in the mapping and criteria finding. The authors apply a multiple case study design with expert interviews, as the established case study approach may help provide an in-depth understanding of a complicated issue.
The research sampling approach integrates purposeful sampling and theoretical sampling. With regard to purposeful sampling, participants will be intentionally selected based on an initial set of criteria according to the needs of the study (Patton, 2002). In addition, because of the special production methods which include CMT, FOB, ODM, and OBM, this approach can address all the extremes in the population (Patton, 2002). Therefore, valuable information may be obtained through the interviews. In addition, theoretical sampling is also applied since it is a rigorous method to produce a theory via data collection and data analysis (Glaser & Strauss, 1967). This integrated approach provides us with a wide range of variation in the sample from a small to a large scale and from ancillary industries to spinning, textile and apparel industries because the T&A industry is a composite industry that includes sewing, weaving/knitting, dying, spinning and ancillary companies (Le & Wang, 2017) from southern, central and northern Vietnam. Totally, 20 companies will be interviewed (Appendix 2). The QSR NVIVO 10.0 software program will be used for the theme generation and data transcription
1.2.1.2. [bookmark: _Toc15047624][bookmark: _Toc15050829][bookmark: _Toc15073470][bookmark: _Toc15050830]Part B 
[bookmark: _Hlk15190915]Part B is an attempt to propose the supplier selection model. Because criteria and sub-criteria have interdependent relationships, analytic network process approach will be captured by the model. Further, no study in the T&A till date has applied ANP method to select suppliers (see Appendix 1). Taken together, ANP method is the best suited one for the dissertation.
1.2.1.3. [bookmark: _Toc15047626][bookmark: _Toc15050831][bookmark: _Toc15073472][bookmark: _Toc15050832]Part C
[bookmark: _Hlk15190884]Part C of the research will be quantitative approach to determine the set of supplier selection criteria for the model. The authors will use the results of part A through literature review and in-depth interview to take some statistical tests. Firstly, a pilot study will be done to test the reliability and validity of the measurement scale. The result of this will be an official set of criteria. Secondly, an official survey will be implemented. The questionnaires are designed mainly on the basis of five-point Likert Scale from 1 to 5 to collect data about the importance of supplier selection criteria although some criteria can be quantified like cost or capability. It is because the authors wish to assess how much sourcing managers agree or disagree with a particular statement, for example “The initial price of materials affects the supplier selection decision”.
SPSS software version 20 will be used to process the data to test the reliability (Cronbach’s alpha) and validity of criteria by which criteria and sub-criteria are explored basing on factor loading. Further, various statistical tests were conducted to validate the results. Because the dissertation objective is to apply the supplier selection criteria into the selection of the best supplier by using the ANP method, so the dissertation only stops at exploring criteria in the industry scope and then test their validity and reliability. If any criteria or sub-criteria are deleted after running Cronbach’s alpha and Exploratory factor analysis, in-depth interview with T&A experts will be re-conducted to explore the reason in order to validate the results  
There are approximately 6,000 T&A companies in Vietnam, in which 62% of the T&A companies are located in the south, 30% in the north, and 8% in the central. Therefore, to ensure comprehensive results, stratified random sampling will be applied, in which proportionate stratified sampling where the stratum of the sample is proportional to the random sample in the population will be used. The list of respondents will be extracted from Vietnam T&A industry directory. For sample size, because stratified random sampling is applied, design effect (DEFF) is the most suitable to define the sample size for the dissertation. OpenEpi software will be used to calculate the sample size.   
As the survey covers businesses in across regions, it is unavoidable that the information will be missed. We will design a particular program to identify each business based on the number of reported characteristics, such as address, business registration certificate. 
1.2.1.4. [bookmark: _Toc15050833]Part D 
Part D of the research is to apply the supplier selection model into practice. Three typical companies representing all production methods will be chosen. The results of applying this supplier selection model into selecting suppliers by using ANP method of each case will be analyzed. From then policy suggestions will be given for T&A companies when applying this set of criteria.
Part 6 isAlso, in this part, conclusion and recommendations for Vietnamese T&A businesses to select the right auxiliary material suppliers in the period of integration are presented. Logical reasoning approach will be used to present measures that Vietnamese T&A businesses need to select the right auxiliary material suppliers in the period of integration.
1.3. [bookmark: _Toc15050834][bookmark: _Toc15102709]Scope of the research
· The research’s subject
The Vietnamese T&A industry started by the French in the 1950s with some big factories in northern Vietnam, specifically Nam Dinh, Hai Phong, and Ha Noi (Manpower, 2015). It is considered as the cradle of Vietnamese T&A industry and gathers about 30% of Vietnamese T&A companies. Another crowded T&A region is southern Vietnam, specifically in Hochiminh city and neighbouring provinces like Binh Duong province, Dong Nai province (Vu, 2015; Vitas, 2017), accounting for 62 per cent of the T&A companies in Vietnam (Kikuchi & Vo, 2016)(Kikuchi, T. and Vo, H., 2016). The remaining 8% of T&A companies are locating in the central Vietnam. Therefore, the study is not implemented in only one place, but will be done throughout the country, from the South to the North. To our knowledge, this is the first and official study on supplier selection criteria made in Vietnam.
· Scope of the research in theories: Theories of the research focus on:
· Supply chain management as sourcing in general and supplier selection in particular are activities in supply chain operations (Ho et al., 2002)
· Sourcing: the main purpose of the thesis is to propose a model which can help Vietnamese T&A companies select the best suppliers for their procurement activities by basing on multiple criteria, so a series of different theories related to sourcing may help the thesis define selection criteria. 
· Decision making: the selection of suppliers is a complicated activity for decision makers to perform as it involves a course of actions from setting goals for sourcing, establishing selection criteria, selecting a satisfactory supplier, and collaborating with the selected supplier (Kannan & Tan, 2002). However, the selection can be easily solved by applying the multi-criteria decision-making (MCDM) method, which considers the decision under multiple conflicting criteria. Therefore, MCDM theory is applied for the thesis. 
· Total quality management: Total quality management is characterized as “managing the entire organization so that it excels on all dimensions of products and services that are important to the customer” (Jacobs & Chase, 2011) (Jacobs, F. R. & Chase, R. B., 2011). In addition, the main purpose of selecting suppliers is to find capable suppliers who can supply qualified materials or products. Thus, in the process of selecting suppliers, quality is much considered to ensure quality for the whole production management including supply chain management in general, sourcing and decision making in particular. Some outstanding philosophies on quality are considered including Juran’s approach, Crosby’s Absolutes of Quality Management, and Deming’s point of view. 
1.4 [bookmark: _Toc15050835][bookmark: _Toc15102710]Significance of the proposed research
· Academic significance: Firstly, there is a shortage of a full and comprehensive set of supplier selection criteria in theories on supply chain and sourcing, so the findings of my a comprehensive list of supplier selection criteria and their corresponding sub-criteria for T&A industry contributes significantly to the theory of sourcing, especially the selection criteria in the selection phase and supply chain management. Secondly, the dissertation proposes a multiple criteria supplier selection model to select the optimal supplier using multiple criteria decision-making method, in which both qualitative and quantitative approaches are applied, especially analytic network process approach is chosen to select the best supplier. This approach is helpful in solving the problem of interdependence among supplier selection criteria in T&A industry, then results provide a more reliable solution than other approaches and solve the problem of no study in T&A industry until date has used ANP method. Thirdly, the methodology can be a future benchmarking tool for the resource allocation based on suppliers’ performance. It is worthy to note that the model contributes a lot to the theory of supplier selection and supply chain management.
· Practical significance: The research is innovative because this is the first multiple criteria supplier selection model for the T&A field. Textile and apparel companies can use the model to find capable suppliers as their partners in the supply chain and minimize their risks and costs. Consequently, these companies can advance their current production to higher levels. Especially, purchasing companies can actively and easily adjust the weights of criteria to shortlist those criteria fitting well their company’s scope in order to make the selection process less complex and time-consuming. In addition, since the set of selection criteria will be evaluated by a variety of statistical tests, along with the model developed by the dissertation performing a ranking of suppliers, the findings become rational. Purchasing managers will not choose their suppliers intuitively any longer. Also, regarding the supplier selection model, it performs priorities of suppliers, which can be used as a means for sourcing managers to select more than one supplier by setting standards through a list of criteria derived from the high-ranked suppliers. Further, through the supplier selection model analysis, sourcing managers can allocate orders easily and effectively to candidate suppliers through their strength and their ranks. Rather, the findings can act as guidelines for suppliers that wish to become material or auxiliary suppliers for Vietnamese T&A companies. In addition, and complementary to the above implication, with minor modifications, these criteriathe model can help companies in other industries enhance their supply chain operations with capable suppliers.
1.5 [bookmark: _Toc15050836][bookmark: _Toc15102711]Structure of the research
The dissertation starts with an introductory chapter which provides the readers with a brief overview of the dissertation process. Chapter 2 will focus on the literature review on the concepts that form the skeleton of this research. Chapter 3 highlights the research model and methodology that were used to perform the research process. Chapter 4 presents the research findings and discussion, in which the final set of supplier selection criteria and the applicability of the multiple criteria supplier selection model into the selection of suppliers are presented. The final chapter summarizes the findings from which the author draws conclusions and suggests researchers some possible directions of future research. Additional information will comprise the Appendixces of the research. 
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[bookmark: _Toc15102712]CHAPTER 2: THEORETICAL BASIS AND REVIEW OF LITERATURE ON 
SUPPLIER SELECTION CRITERIA
2.1. [bookmark: _Toc15050838][bookmark: _Toc15102714]Overview on Supply chain in textile and apparel industry
[bookmark: _Toc15102715][bookmark: _Toc15050839][bookmark: _Toc15050840][bookmark: _Toc15102716]2.1.1 The world’s T&A industry
The world T&A industry is deeply influenced by macroeconomic fluctuations. After slumping in 2009 due to the global economic crisis, the textile industry is on the way to recovery and is forecast to grow at a rate of 6% in the coming years (Virac, 2016). China is the world's largest textile and apparel manufacturing company with a complete supply chain and machinery advantages as well as cheap labor. Developed countries such as the United States, Italy, South Korea, and Hong Kong dominate higher value-added products such as design, marketing and branding, commercialization and export. The largest four T&A consumers are EU, America, China, and Japan. Developing countries have a large market size for textiles and clothing due to their large population. Per capita expenditure on textiles and clothing varies widely between developed and developing countries.
Global T&A trade is forecast to increase from $ 708 billion in 2012 to $ 1.7 trillion in 2025 with the Compound Annual Growth Rate of 6.5% per annum. China's share of global trade in T&A is projected to decline from 40% currently to 35% in 2025. The decline in China's share of global textile and apparel trade will create opportunities for other producing countries. Bangladesh and Vietnam will be the first two destinations of the shift from China (Tot, 2014)
The value chain of T&A is influenced by the buyer. The creation of the final product has to go through many stages and production is often conducted in many countries. Manufacturers of well-known brands, major traders and retailers play a key role in setting up production networks and shaping mass consumption through strong brands and global outsourcing activities to satisfy this demand. The global T&A value chain is divided into five basic stages: 1) Supply of raw materials, including natural cotton, fiber, etc.; 2) production of input products; The products of this stage are thread and yarns made by textile companies; 3) product design; production of finished products by garment companies; 4) export by trade intermediaries; 5) marketing and distribution.
[bookmark: _Toc15078484][bookmark: _Toc15078803][bookmark: _Toc15102717][bookmark: _Toc15050841][bookmark: _Toc15102718]2.1.2 Vietnamese T&A industry
[bookmark: _Hlk15017384][bookmark: _Hlk532499158][bookmark: _Hlk15017467]In the global value chain, the Vietnamese T&A industry has performed outstandingly well since it began to engage in the global apparel markets in the late 1990s (Nadvi et al., 2004). On the list of the top global apparel exporters, Vietnam jumped to the fifth position in 2016 from the twenty-first position in 2000 (Lien Hoa, 2016; Thu Hien Doan, 2016; (Vietrade, 2017) and has remained its high position until now (Dan Thanh, 2019). However, 65% of Vietnamese T&A companies undertake the cut-make-trim (CMT) production mode (Bidv, 2016). Under this mode, all input materials are provided by their clients, and firms only perform cutting, sewing and finishing products. Occasionally, the companies are allowed to purchase certain auxiliaries such as packing or thread but adhere to the clients’ strict criteria. Because of the simplicity, Vietnamese companies only receive processing fees (Virac, 2016). The reason an excessive number of companies are involved in CMT is that 97% of Vietnamese companies have small and medium sizes with limited knowledge in seeking the appropriate materials and with financial constraints (Ha, 2012). The next most popular production mode of Vietnamese T&A companies is free on board (FOB)/original equipment manufacturing (OEM). In other industries and other countries’ T&A industry, FOB/OEM is defined as a form of subcontracting in which a finished product is made in accordance with the requirements of the buyer (Hobday, 1994). However, in Vietnam, the FOB mode varies considerably depending on the actual contractual relationships between suppliers and purchasers and is divided into two categories: FOB1 (firms purchase raw materials from a group of suppliers designated by the clients) and FOB2 (firms receive the product’s designs from clients and are responsible for finding raw materials and producing finished products) (Virac, 2016). Currently, 20% and 10% of Vietnamese T&A companies are manufacturing under FOB1 and FOB2, respectively (Bidv, 2016). Obviously, FOB2 can result in a higher value for enterprises than FOB1 and CMT can; however, FOB2 continues to involve excessive processing. At a superior level to OEM/FOB is ODM, in which firms manage the majority of the product design process while sanctioning their clients’ firms to execute marketing functions. The highest level of manufacturing is currently OBM, wherein firms work extensively on their own brands by designing and making new products, conducting research and development on their products and production, and organizing sales and distribution (Hobday, 1994). Combined, only 5% of Vietnamese T&A companies undertake ODM and OBM tasks. Among these production modes, firms that can make their own decisions regarding supplier selection are those that undertake OBM, ODM, and FOB2 (Virac, 2016). At this point in time, to enjoy higher value add and higher profits, Vietnamese T&A companies are gradually moving their production from CMT and FOB1 to FOB2 and ODM (Chung Thuy, 2017). 
 Recently, Vietnamese T&A industry has received positive news. As an illustration, Vietnam concluded negotiations on multilateral and bilateral free trade agreements such as the Free Trade Agreement between Vietnam and Korea (VKFTA), EU-Vietnam Free Trade Agreement (EVFTA), and the Comprehensive and Progressive Agreement for Trans-Pacific Partnership (CPTPP), and so forth (WTO Center, n.d.). In fact, in the past 10 years, the T&A industry has achieved continuous export growth from FTAs, attaining an average of more than 10% per year (WTO center, 2017). However, it is not easy for domestic companies to effectively utilize opportunities provided by the trade agreements. Vietnamese businesses need to meet many requirements on quality, technical requirements, and origin to enjoy special preferences (Vitas, 2016). 
In the current scenario, to grasp all opportunities provided by the free trade agreements, to increase the competitive advantages of Vietnamese T&A in the world and to change the production mode from CMT and FOB1 to FOB2, ODM, and OBM, one of the requirements is that Vietnamese companies need to take the initiative in input materials by selecting qualified suppliers that can meet conditions in price, quality, and origin. However, the current supplier selection model and criteria used by Vietnamese T&A companies are ambiguous, thereby leading to higher production costs than those of other countries (Schumacher, 2015). This motivates the dissertation to be implemented. 
2.2. [bookmark: _Toc15050842][bookmark: _Toc15102719]Concepts and theories on supplier selection decision
2.2.1. [bookmark: _Toc511071508][bookmark: _Toc15050843][bookmark: _Toc15102720]Theories on Supply Chain Management
“Supply chain management (SCM) can be viewed as a pipeline for the efficient and effective flow of products/ materials, services, information and financials from the supplier’s suppliers through the various intermediate organizations/ companies out to the customer’s customers or the system of connected networks between the original vendors and the ultimate financial consumer.”  (Jacobs & Chase, 2011). 
From the viewpoint of a manufacturer, supply chain can be classified into planning, sourcing, making, delivering, and returning. All phases are of importance; however, sourcing is the phase that affects the remaining phases. 
2.2.2. [bookmark: _Toc511071509][bookmark: _Toc15050844][bookmark: _Toc15102721]Supplier selection
          The process of supplier selection garners much focus from purchasers. This process is divided into three procedures: preselection, selection, and post-selection (Davidrajuh, 2003). During preselection, it is necessary for enterprises to set the strategic goals for sourcing. Then, the selection stage begins with numerous prospective suppliers and ends with the most favourable supplier. A set of criteria is established to evaluate and select a satisfactory supplier during this process. After the selection process, the purchaser begins collaborating with the selected supplier. These three phases are overly complicated for decision makers to perform, particularly the selection stage, as suppliers affect a company’s performance (Kannan & Tan, 2002). However, the selection of suppliers can be easily solved by applying the multi-criteria decision-making (MCDM) method, which considers the decision under multiple conflicting criteria. The MCDM method consists of four components: alternatives; criteria; weight of each criterion; and the measured performance of each alternative in terms of the criteria (Tzeng & Huang, 2011).
2.2.3. [bookmark: _Toc15102618][bookmark: _Toc15102722][bookmark: _Toc511071510][bookmark: _Toc15050845][bookmark: _Toc15102723]Sourcing
Sourcing has a byzantine configuration, which consists of copious activities and roles giving rise to a series of organizational and executive quandaries. 
In order to understand more the essence of these activities as well as to help the managers of enterprises manage these processes in an efficacious way, a series of different theories related to sourcing may be applied including Agency theory, Transaction Cost Economics (TCE), Relational theory, Knowledge based -View, Core competence theory. 
Basing on these dimensions, companies can select the best suppliers that suit their requirements. 
2.2.4. [bookmark: _Toc15050846][bookmark: _Toc15102724][bookmark: _Toc511071511]Fisher’s and Lee’s Supply Chain Uncertainty Framework 
Under the supply chain uncertainty framework of Fisher (1997), products can be classified as either functional or innovative. Functional products include basic goods that everybody buys at retail outlets. Such products satisfy fundamental needs, so they have constant, predictable demand and long-life cycles. The novelty of the innovative products makes demand for them unpredictable. Fashionable clothes are good examples. 
While Fisher focused on demand characteristics, Lee (2002) expanded the Fisher’s idea by giving his attention to the supply side of the supply chain. According to Lee, there are uncertainties in the supply side. Also, he states fashion apparel has a short life cycle and their demand is highly unpredictable. Yet, the supply is stable, with a reliable supply base and a mature manufacturing process technology. Therefore, efficient supply chain is applied for basic apparel, and responsive supply chain is applied for fashion apparel. Because the supply chain’s characteristics in the T&A industry are effective and responsive, its sourcing also must be efficient and responsive. 
2.2.5. [bookmark: _Toc15078491][bookmark: _Toc15078810][bookmark: _Toc15102621][bookmark: _Toc15102725][bookmark: _Toc15050847][bookmark: _Toc15102726]Total quality management (TQM)
There are some outstanding philosophies on quality of some quality theorists: The first is Juran’s approach (Juran, 1964). Joseph M. Juran views quality management from a trilogy that consists of Quality planning, Quality control, Quality Improvement. To maximize quality and profit, quality can be summed up as “doing things properly”; The second is Crosby’s Absolutes of Quality Management. As stated by Crosby, Quality is conformance to requirements. Its performance standard must be zero defects; Thirdly, according to Deming’s point of view, quality management is to practice constant improvement (Deming, 1981)
2.2.6. [bookmark: _Toc15078493][bookmark: _Toc15078812][bookmark: _Toc15102623][bookmark: _Toc15102727][bookmark: _Toc511071512][bookmark: _Toc15050848][bookmark: _Toc15102728]Decision making (DM) 
Decision making processes involve a course of steps, including pinpointing the problems, building up the preferences, assessing the alternatives, and selecting the best alternatives (Tzeng & Huang, 2011). To expedite systematic research in the field of multiple criteria decision making (MCDM), Hwang and Yoon (1981) proposed that MCDM can be divided into two main types: multiple attribute decision making (MADM) and multiple objective decision making (MODM), based on the distinct goals and distinct data types. MADM is utilized in evaluation which is often linked with a narrow number of prearranged alternatives and distinct preference ratings. MODM is exceptionally appropriate for design or planning in order to attain the optimal goals by considering the diverse interactions within the given constraints. Therefore, with the T&A industry of the thesis, MADM methods seem to be best suited.   
MADM comprises lots of different methods (Tzeng & Huang, 2011): Analytic Hierarchy Process (AHP), Analytic Network Process (ANP), Simple Additive Weighting method (SAW), The Technique for Order Preferences by Similarity to an Ideal Solution (TOPSIS), The VlseKriterijumska Optimizacija I Kompromisno Resenjy (VIKOR), The Elimination Et Choice Translating Reality (ELECTRE) method, Preference Ranking Organization Methods for Enrichment Evaluations (PROMETHEE), Gray Relational Model, Fuzzy Integral Technique, Rough Sets, Structural model.
To summarize, based on the integration of TQM, sourcing, and DM theories, the selection of supplier is affected by many factors that are shown in the following figure.
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Figure 2.5: Supplier selection model


2.3. [bookmark: _Toc15050849][bookmark: _Toc15102729]Empiricalstudies on supplier selection criteria 
2.3.1. [bookmark: _Toc15050850][bookmark: _Toc15102730]Selection criteria 
2.3.1.1. [bookmark: _Toc15050851]Selection criteria in other industries
A number of studies have been devoted to examining the multi-criteria supplier selection. However, according to a study of Yildiz &Yayla (2015), during the period of 2001 and 2014, only 2 per cent of the supplier selection studies were from the textile industry, the remaining 98% were from electrical-electronics sector, automotive sector, manufacturing sector … This means that there has not been much attention paid to the determination of supplier selection criteria in the industry. We need to have further studies on other industries. Based on literature review, the author extracted some frequently-used criteria as followed: 
· Costs are concerned with the total costs to acquire materials, which directly affect corporate competitiveness in terms of price. The price of materials is the most popular sub-criteria of costs. In addition to the price, freight cost, discount, and tariff/customs duties are also considered most. 
· In terms of quality, to evaluate this criterion, there are lots of measurements such as conformance to requirements, presence or absence of the supplier’s quality certifications, defect and scrap ratio, continuous quality improvement program, country of origin.
· In terms of delivery, it refers to the supplier’s ability to deliver the goods on time and in good condition. On-time delivery is the most considered sub-criteria. In addition to on-time delivery, many studies also considered supplier location, leadtime, quality of delivery.
· Other selection criterion, namely, services. Service shows “the perception of the services provided by the suppliers” (Ting & Cho, 2008). The purchasers prefer the suppliers, who can offer better customer services, flexibility to changes, responsiveness, after sales service, and ease of communication. These are the elements of good customer service.
· In terms of suppliers’ capability, suppliers need to meet some criteria including production capacity, financial capacity, and reputation.
· In regard to relationship, purchasers often take into consideration some sub-criteria as follows: long-term partnership, trust, honesty, and sharing information.
2.3.1.2. [bookmark: _Toc15050852]Selection criteria in T&A industry
 Combined, cost, quality, delivery, and flexibility are clearly the four most commonly used criteria, in which cost, quality, and delivery were valued as being of considerable significance and extreme significance by Dickson and were graded the top three criteria by Rojniruttikul (2017) and Fallahpour et al. (2017). According to Ha-Brookshire (2017), there must be macro and micro levels for supplier selection. Therefore, the selection of suppliers does involve not only the suppliers’ performance and/ or organizational characteristics and capabilities but also macro factors such as the political and economic stability of sourcing countries and cultural differences.
2.3.2. [bookmark: _Toc15050853][bookmark: _Toc15102731]Supplier selection method
2.3.2.1. [bookmark: _Toc511071520][bookmark: _Toc15050854]In the textile and apparel industry
To evaluate and select suppliers in the T&A industry, some commonly used methods encompass AHP, fuzzy AHP, TOPSIS, fuzzy TOPSIS, not to mention dynamic programming and VIKOR.
2.3.2.2. [bookmark: _Toc511071521][bookmark: _Toc15050855]In other industries
From the literatur, it can be seen that AHP, ANP, TOPSIS, DEA, QFD are the most popular methods used to define the importance of supplier selection criteria, in which AHP is the most popular one (Yildiz & Yayla, 2015) 
2.4. [bookmark: _Toc15050856][bookmark: _Toc15102732]Conceptual framework
According to the reviewed literatures, supplier selection framework is as follows:
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Figure 2.6: Supplier selection criteria in the hierarchy
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[bookmark: _Toc15050857][bookmark: _Toc15102734]CHAPTER 3: RESEARCH MODEL AND METHODOLOGY
3.1 [bookmark: _Toc15050859][bookmark: _Toc15102736]Research model
As stated earlier, the overall goal of this research is to develop a supplier selection model. Thus, the research was seperated into different steps including the determination of supplier selection criteria and application of ANP method as illustrated in Figure 3.1 and Figure 3.2 into choosing suppliers. 
· Firstly, define the selection problem (goal/ requirements)
· Secondly, collect candidate suppliers (alternatives) 
· Thirdly, define supplier selection criteria 
· Fourthly, perform ANP analysis into choosing suppliers,the determination of supplier selection criteria and application of ANP method as illustrated in Figure 3.1 and Figure 3.2 into practice to examine the effectiveness of the set of selection criteria under different cases as well as the efficiency of ANP into chosing suppliers.
Why is ANP chosen for the model? 
The most popular methods applied for decision making are presented in the above part. They are different in terms of how they combine and process the data (DETR, 2002). Choosing one out of the available ones is a challenging task which also requires multicriteria decision making. According to Zak (2005), the decision-making models should be easy to understand, be friendly to use and match the human thinking. Therefore, later on in 2008, Kirytopoulos, Leopoulos, and Voulgaridou developed eight questions which need to be answered to select the most appropriate MCDM method.
(1) Is the set of the alternatives discrete or continuous?
(2) Is the decision environment certain or uncertain?
(3) Does the decision-making problem allow trade-offs among criteria?
(4) Is the structure of the problem hierarchical?
(5) Which is the form of the data (quantitative, qualitative, mixed)?
(6) Is the method easy to apply and to understand?
(7) Is there a possibility of graphical and numerical representation of the results?
(8) Is the method in accordance with the human way of thinking?
For T&A industry, ANP seems to be the most suitable method as it answers all the above questions. Firstly, the set of the alternatives is discrete. Secondly, although T&A industry is characterized with uncertainty, this issue has been already solved by being added into the set of selection criteria. Thirdly, trade-offs among criteria are existed in decision making under T&A industry. Fourthly, ANP is a multicriteria decision making technique which can solve the problem of interdependence among clusters of criteria under T&A industry, so AHP is an inappropriate method because of its hierarchical structure. Fifthly, TOPSIS, DEA, and QFD are excluded as they do not solve the problem of interrelationships among criteria. In addition, DEA requires input a given set of inputs to estimate the maximum potential output, which is not suitable for the requirements of the research objective. Lastly, ANP is the best choice because of its compliance with the human way of thinking.
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Figure 3.1: Supplier Selection Model
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Figure 3.2: Multiple Criteria Supplier Selection Model 
3.2 
3.3 [bookmark: _Toc15050860][bookmark: _Toc15102737]Research methodologies
Both qualitative and quantitative approach were applied for the above model. Firstly, qualitative approach (in-depth interview) and quantitative approach (survey) were used to determine supplier selection criteria. Then, another quantitative approach (ANP) was utilized to select the best alternatives for three illustrative companies.
[bookmark: _Toc15050861][bookmark: _Toc15102738]3.2.1 Methodology for the exploration of supplier selection criteria
3.3.1.1 Qualitative analysis
· Sampling and data collection
In all, the authors conducted 20 interviews from 20 T&A companies in Vietnam (12 from apparel; 3 from textile; 1 from ancillary; 1 from yarn and textile; and 3 from yarn, textile, and apparel). This sample size can represent all typical production methods of the industry and ranges from small to medium and large-sized companies. In addition, it should be noted that since each interviewed company has the same procurement policy within the company, only one representative involving in procurement was invited to join the interview. 
· [bookmark: _Toc15050863]Data analysis
The QSR NVIVO 8.0 software programme produced by QSR International Pty Ltd. was used for the theme generation and data transcription, which were conducted coincident with the data collection (Glaser, 1978). Audio-taped interviews were transcribed into Microsoft Word files. The Word files were then imported into the QSR NVIVO 8.0 software programme to code the data. Coding was guided by seven selection criteria that were identified from the extant supplier selection criteria literature, sourcing theories and interviews: quality, cost, capability, delivery, service, relationship, sourcing country and CSR. While using the coding function of the software, the researcher spent time reviewing the transcripts and coding the data by hand as well. 
3.3.1.2 [bookmark: _Toc15050864][bookmark: _Toc15102739]Quantitative analysis
          Through the qualitative approach, an initial set of supplier selection criteria was found out. From then, a quantitative method was applied to explore what selection criteria would be suitable for Vietnamese T&A industry. A prequestionnaire sheet was set up and sent to practitioners and experts in the industry for their reviews and comments, from which the prequestionnaire was revised one more time. Next, a pilot study was conducted to determine the supplier selection criteria that were best suited for T&A companies. Numerous tests were conducted to ensure the reliability (Cronbach’s alpha), the validity (face validity, content validity, criterion validity, and construct validity), and sensitivity of the measures. These three criteria were utilized for evaluating good measurements (Zikmund et al., 2013)
	When all tests meet the requirements, an official study with reliability and validity test was conducted to define the final set of criteria for T&A companies. Exploratory factor analysis (EFA) was applied to test validity of the data and to find out criteria that meet conditions (Hair et al., 2014)
[bookmark: _Toc15050866]              Data were collected by Axis Research Company – a member of ESOMAR, so the reliability of the data is ensured. The data collected by Axis strictly follow ESOMAR/ ICC, using Survey Craft or Smart Data, which provides a close process from designing questionnaire to inputting and charting. With Smart Data, the accuracy of data processing is ensured at the highest level, i.e. automatically controlling the errors in key punch. At the end, all data would be validated upon the input completion. In addition, the reliability of data is also supported by the quality control procedure. Besides, 100 per cent of completed questionnaires were checked by fieldwork supervisors and 10 per cent of fieldwork scores were re-checked by Quality Control staffs. Rather, call backs were also conducted to makes sure the accuracy and reliability of the collected data by the Quality Control team. The data were analyzed using SPSS20 software. 
3.2.2 Methodology for the selection of suppliers by applying  3.2.2.2 Analytic network process (ANP) approach
The ANP is unstructured network dealing with sources, sinks, and cycles. It describes the outer and inner dependence. When the elements within a cluster have effects on its own, there exists the inner dependence. When a cluster with elements affects another cluster, the outer dependence happens.  ANP may handle the interdependence among criteria by calculating the composite weight through supermatrix, from then the best alternatives would be selected by their priorities. The ANP is illustrated through the following steps (Saaty, 2005):
Step 1: The first step of the ANP is to compare the criteria in the whole system to form supermatrix, which is done through pairwise comparisons by asking “How much importance does a criterion have compared to another criterion, with respect to our interests or preferences?”
The relative importance value can be determined using a scale from 1 to 9 for representing equal importance to extreme importance. 
[image: ]
Step 2: The next step is to calculate the influence (i.e., calculate the principal eigenvector) of the elements (criteria) in each component (matrix).
Step 3: Form the supermatrix based on the above eigenvectors and structure. 
Step 4: Transforming all column sums to unity exactly to derive the weighted supermatrix. 
Step 5: Raise the weighted supermatrix to limiting powers such as Equation below to get the global priority vectors 
[bookmark: _GoBack][image: ]
If the supermatrix has the effect of cyclicity, the limiting supermatrix is not the only one. The Cesaro sum would be calculated to get the priority. The Cesaro sum is formulated as 
[image: ]
To calculate the average effect of the limiting supermatrix where Wr denots the rth limiting supermatrix. Otherwise, the supermatrix would be raised to large powers to get the priority weights.
All these mathematical issues are solved by Super Decision Software designed by Saaty in 2004, in which the methodology can be summarized into steps including: 
(1) the pairwise comparison matrices to compare among criteria and among alternatives, 
(2) examine the inconsistency ratio, 
(3) compute the priorities of criteria and alternatives, and then 
(4) determine the best alternative.
For the results of decision model analysis, the ranking of alternatives will be presented in Normal and Ideal. The normal column shows the priorities for the alternatives normalized by adding the elements of the total column and dividing each element by the sum to get the normalized vector. The total value of the elements in the normalized vector is 1. The ideal column is taken by dividing each element of the total column by the largest one, so the best alternative will get a priority of 1.  The results of criteria priorities will be shown in Normalized by Cluster and Limiting. The limiting column represents the importance weights for every element in the whole model in which interdependence among criteria is considered whilst the results in Normalized by Cluster present the priorities of criteria within that cluster only. One more result needs to be considered is sensitivity analysis. Whether the final result is stable to changes in the inputs, either judgements or priorities. Of important interest is to see if those changes affect the order of the alternatives and the weights of criteria through sensitivity graph. The priorities of alternatives are plotted on the y axis whilst different experiments of the element are on the x-axis.
[bookmark: _Toc15050867][bookmark: _Toc15102741]CHAPTER 4: RESEARCH RESULTS
4.1 [bookmark: _Toc18566299][bookmark: _Toc15050870][bookmark: _Toc15102744]Research result for the exploration of supplier selection criteria
4.1.1 Qualitative approach 
From the interviews, we found that most Vietnamese T&A companies based their selection of suppliers on eight criteria as shown in Table 4.1.
According to Vietnamese T&A companies, there are no differences in supplier selection criteria among the spinning T&A industries. However, the criteria of the spinning industry are “much simpler than those of the textile or apparel industries” (Participant 13), while the apparel industry always requires suppliers to be more responsive than the other industries. Moreover, no differences in criteria are found among the regions of Vietnam. 
One of the findings of the interview is the emergence of certain new criteria compared to those criteria in the literature, including CSR, and certain sub-criteria, such as the payment method in the cost cluster, the sample development capacity in the capability cluster, the carrier in the delivery cluster, and the offering service in the service cluster. Additionally, the set of criteria includes not only internal criteria (quality, cost, delivery, service, capability, and relationship) but also external ones – CSR and sourcing country. Taken together, 8 criteria and 38 sub-criteria were identified to include in the prequestionnaire which then would be delivered to some typical T&A companies to revise.
4.1.2 [bookmark: _Toc15050871][bookmark: _Toc15102745]Quantitative approach
          Base on the result of the previous part, some questions related to background of respondents were added. In addition, the language of questions was also refined to bring simplicity for the questionnaire. The questionnaire was then delivered to 31 T&A companies to conduct the pilot study. The authors conducted Reliability test (Cronbach’s alpha) to measure the correlation between measures of the same concept (Churchill & Iacobucci, 2005) and to make sure the collected data were reliable for further analysis. The results revealed that all eight criteria had the Cronbach’s alpha values higher than the recommended value (0.60). The Cronbach’s alpha values ranged from 0.672 to 0.859, which means the research survey is highly reliable. 
          Rather than reliability test, face validity, content validity, criterion validity, and construct validity were conducted. In terms of face validity, as the research’s objective was to explore supplier selection criteria, all questions were related to “supplier selection” or “select suppliers”. For example, “We select suppliers who got quality certificates” or “Lead-time affects our supplier selection decision”. Therefore, the face validity found good for all selection criteria for T&A industry. For content validity, the criteria and their sub-criteria were determined by reviewing the literature (Churchill & Iacobucci, 2005) on T&A industry and in-depth interviews with 20 experts who are currently sourcing managers of different T&A companies in Vietnam. Therefore, the content validity of the study is supported. In regard to criterion validity, the multiple correlation coefficient got 0.866, which indicates a high degree of criterion-related validity (Lewis et al., 2010).   
        The next test that should be employed is construct validity (Churchill & Iacobucci, 2005). According to Hair et al. (2014), sample size needs to be five times of observable variables at least. Therefore, as estimated, the sample size will be 200 at least. However, the number of respondents in this paper only reached 31, so it was impossible to run factor analysis, but would be conducted in the official study. 
        For the sensitivity, the respondents were required to rate the level of agreement on each supplier selection criterion based on a five-point Likert scale with 5 as “strongly agree”, 4 as “agree”, 3 as “neither agree nor disagree”, 2 as “disagree”, and 1 as “strongly disagree”. This measurement instrument is able to accurately measure variability in responses (Zikmund et al., 2013, p.305).
        The outcome of this step is a reliable and tested questionnaire, which then is used for official study. To conduct the official study, in total, 2,265 T&A companies out of about 6,000 companies in Vietnam were contacted to answer the questionnaire. However, the effective responses received were 282. Taken together, the successful rate was 12.45%, which is an acceptable and reliable figure. All of respondents are mainly responsible for sourcing activities in their companies. In addition, all of respondents have more than three-year experience in sourcing, which indicate the reliability of their responses.
        Out of 282 companies, 245 are from garment, 27 from textile, and the other 10 are from textile and garment, which means textile companies also engage in garment. In terms of human and capital scope, 45% of companies are small, 38% are of medium scale, and the rest is large-sized. In regard to types of enterprises, respondents are from joint stock enterprises accounting for 34%, limited liability (42.6%), private companies (20%), and state-owned companies (3.5%). All private companies are small-sized whilst limited liability and joint stock companies cover from small to large sizes. All these business types cover different levels of production, from CMT to OBM. On the whole, it is clear that samples represent all characteristics of a T&A industry. 
        The survey’s results showed that the measured Cronbach’s alpha values ranged from the lowest of 0.688 to the highest of 0.863, which is higher than the recommended value. Thus, the measures of supplier selection criteria are reliable and well recognized by T&A companies.
        Another statistical analysis - EFA was conducted to explore the set of selection criteria. Factor analysis result showed that: (1) Factors loading of all variables are higher than 0.4, which means these observed variables are reliable. (2) Communalities of all variables greater than 0.5 indicate that a large amount of the variance in a variable has been extracted by the factor solution. (3) KMO coefficient = 0.882 > 0.5 indicates it is appropriate for factor analysis. (4) Bartlett test with Sig. = 0.000 < 0.005 indicates all observed variables are appropriate for factor analysis. (5) The cumulative percentage of variation got 61.848%, which means 61.848% of variance were explained by factors. Eigenvalue = 1.020 >1 showed that rotated factor result stopped at the eighth factor.

	
	
	Table 4.1.: Summary of the key criteria.

	Criteria
	Sub-criteria
	Source
	Criteria
	Sub-criteria
	Source

	Quality
	Conformance to requirements
	Previous studies  (Kang et al., 2016; Yadav & Sharma, 2015)
	Capability
	Production capacity
	Previous studies (Ávila et al., 2012; Kang et al., 2016)

	
	Country of origin 
	Previous studies ( Baker & Ballington, 2002; Ahmed et al., 2010)
	
	Financial capacity
	Previous studies (Kang et al., 2016; Li, Wong & Kwong, 2013)

	
	Quality certificates
	Previous studies ( Öztürk & Özçelik, 2014; Su & Wood, 2018)
	
	Reputation
	Previous studies (Orji & Wei, 2014; Yadav & Sharma, 2015)

	
	Defect and scrap ratio
	Previous studies  (Fallahpour et al., 2017; Guo et al., 2017)
	
	Human resources
	Previous studies  (Leonard, 2002)

	
	Continuous quality improvement programs
	Previous studies  (Teng & Jaramillo, 2005; Shi et al., 2015)
	
	Sample development capacity
	Interview

	Costs
	Material price
	Previous studies (Fallahpour et al, 2017; Guo et al., 2017)
	
	Factories
	Previous studies (Rindova et al., 2010)

	
	MOQ
	Interview
	Relationship
	Long-term partnerships
	Previous studies ( William Ho, 2011; Yadav & Sharma, 2015)

	
	Freight
	Previous studies (Yadav & Sharma, 2015; Guo et al., 2017)
	
	Trust
	Previous studies (Yadav & Sharma, 2015; Akrout, 2015)

	
	Discount
	Previous studies ( Yadav & Sharma, 2015a;  Yadav & Sharma, 2015b)
	
	Honesty
	Previous studies (Yadav & Sharma, 2015)

	
	Payment method
	Interview
	
	Information  sharing
	Previous studies (Chang, 2013)

	Delivery
	On-time delivery
	Previous studies (Yadav & Sharma, 2015a; Yadav & Sharma, 2015b   Fallahpour et al., 2017)
	CSR
	Labour practices
	Previous studies  (Dickson and Eckman, 2006)

	
	Lead time
	Previous studies (Fallahpour et al., 2017; Charkha & Jaju, 2020)
	
	Consumer protection
	Previous studies (Dickson & Eckman, 2006)

	
	Delivery quality
	Previous studies (Wang, 2010; Tabar & Charkhgard, 2012)
	
	Environmental protection
	Previous studies (Dickson an&d Eckman, 2006)

	
	Geographic distance
	Previous studies (Teng & Jaramillo, 2005; Kumar & Singh, 2012)
	
	Contributions to communities
	Previous studies (Dickson & Eckman, 2006)

	
	Carrier
	Interview
	Sourcing country
	Political stability
	Previous studies (Ha-Brookshire, 2017)

	Service
	Flexibility to changes
	Previous studies (Palanisamy & Abdul Zubar, 2013; Yadav & Sharma, 2015a)
	
	Economic stability  
	Previous studies (Ha-Brookshire, 2017)

	
	Responsiveness
	Previous studies (Shen & Liu, 2012; Shi et al, 2014.)
	
	Cultural affinity
	Previous studies (Ha-Brookshire, 2017)

	
	After-sales service
	Previous studies (Yadav & Sharma, 2015b;  Yadav & Sharma, 2015a  Charkha & Jaju, 2020)
	
	Absence of labour disputes
	Previous studies (Ha-Brookshire, 2017)

	
	Ease of communication
	Previous studies (Yadav & Sharma, 2015; Kang et al., 2016)
	
	
	

	
	Offering service
	Interview 
	
	
	







[bookmark: _Hlk524180193]	 As a result, 05 variables including SE1 (Flexibility to changes), SE5 (offering service), CS3 (environment protection), CS1 (labour practices), and QA5 (continuous quality improvement programmes) were deleted from the original observed variables as they had more than two significant loadings (cross-loadings), so failed to meet conditions of EFA. These deleted variables were reviewed again by experts in T&A industry. Following are their commentaries:
          Firstly, to explain for the case of Flexibility, according to Lee (2002), although fashion apparel has short life cycle and its demand is unpredictable, its supply is stable with a reliable supply base and a mature manufacturing process technology. In the same line of thoughts, Participant 01 stated “Flexibility does not happen frequently because when the fabric is available, the supplier will be willing to change. However when the supplier produces the fabrics under our requirements, he does not accept any changes because he does not know whether those fabrics can be sold to others or not”. Other interviewees also have the same commentaries such as “it’s very difficult to change because they finish weaving. They cannot change” (Participant 07 ), or “…In case they have finished production, they won’t change for us …” (Participant 02). These commentaries answer for the reason Flexibility to changes was not chosen by the majority of T&A companies to put into the set of selection criteria.
          Secondly, for Offering service, it is a totally new sub-criterion suggested by a large T&A company in Vietnam. However, it is not supported by the majority of T&A companies as it is a must service of suppliers in the competitive market to make and provide samples for purchasers. “When we ask suppliers to make samples for us, they will do immediately because they need us to sell their products” said Participant 09. Thus, this sub-criterion does not need to be in the set of selection criteria to make it simple. 
          Thirdly, in regard to Environment protection and Labour practices, responsibilities of suppliers on environment and labour are expressed through some certificates such as ECOTEXT or SA 8000 … (according to the interviews with Participant 2 and 7) (ISO Việt Nam, 2008). These certificates are used to evaluate the products’ quality, so they belong to Certificate of quality in Quality cluster (Participant 7).
          Fourthly, regarding Continuous quality improvement programmes, Vietnamese T&A companies pay their attention to Conformance to requirements in Quality cluster and Production capacity in Capability cluster, so they skip this criterion although it was highly appreciated by many other researchers and practitioners (Juran, 1964; Teng & Jaramillo, 2005; Shi et al, 2015). Under the situation of Vietnam, if they care that criterion, the cost will be higher meanwhile the prices their clients are willing to offer are low (Participant 07 and 09).
	Finally, there were eight new factors forming from 33 observed variables. The first factor is comprised of SC4 (labour disputes), SC2 (economic stability), SC1 (political stability), SC3 (cultural affinity), CS4 (contributions to communities), and CS2 (consumer protection). It is because the four most significant variables are related to sourcing country, they are named Sourcing country. It is surprisingly noted that the two least significant loadings in the group (CS4 and CS2), which belonged to CSR before, are now re-arranged to the present group. It might be because of the regulations of the sourcing countries on the enterprises’ responsibilities to communities and consumer. (Andersen et al., 2009). It might be because of the regulations of the sourcing countries on the enterprises’ responsibilities to communities and consumer (Andersen et al., 2009). This criterion is the emergence of this dissertation compared to the previous study which emphasizes the political and economic stability of sourcing country (Ha-Brookshire, 2017).
	The second factor comprising PR1 (long-term partnership), PR4 (information sharing), SE4 (after-sales service), PR3 (honesty), and PR2 (trust) is named Relationship. Through this result, it is convinced that good after-sales service such as thoughtful customer care is one of the elements affecting the relationship among parties. The relationship between suppliers and buyers may be enhanced and tightened basing on these sub-criteria. It is because the third factor includes all variables regarding costs such as CO5 (payment method), CO3 (freight cost), CO2 (minimum order quantity), CO4 (discount), and CO1 (price of material), their name remains Cost. 
[bookmark: _Hlk533604391]	The fourth factor with QA1 (conformance to requirements), QA3 (certificate of quality), QA4 (defect & scrap ratio), DE1 (on-time delivery), DE3 (delivery quality) and QA2 (country of origin) is labelled Quality. The EFA’s result indicates that on-time delivery and delivery quality also affect the products’ quality. This commentary is supported by the article of  Abdolshah (2013). Thus, they are re-arranged to be in the Quality group. DE4 (geographic distance), DE5 (appropriate carriers), DE2 (lead-time), and CA5 (sample development capacity) are grouped into the fifth factor named Delivery. Sample development capacity is also placed in this group because the higher sample development capacity is, the shorter the production time is. As a result, CA5 is re-arranged into this group. The sixth factor comprises service’s variables -- SE2 (responsiveness) and SE3 (ease of communication). It is, therefore, named Service. 
	After running EFA, Capability with 06 variables are divided into two different factors: One with CA2 (financial capacity), CA3 (human resources) and CA1 (production capacity), and the other with CA6 (factories) and CA4 (reputation). The former is named capability because these capacities are inherent and may be quantifiable. Company’s image will be for the latter. Only two variables are used to measure this factor including factories and reputation. It is popularly known that factories are fixed assets. Thus, it is the grandeur of the factories that create more chances to export to strict markets (Nadvi et al., 2004b) and then makes the image and reputation of the company enhanced. This is in line with the conclusion of some authors that it is company’s image affecting the purchasing decision of clients (Andreassen & Lindestad, 1998; Ko et al., 2013). 
It should be noticed that as two sub-criteria (Labor practices and Environment protection) were deleted from CSR cluster because of their presence in the Quality cluster already, two remaining sub-criteria (Consumer protection - CS2 and Contribution to communities - CS4) in this cluser were also adjusted to Sourcing cluster. Thus, CSR cluster is no longer an independent criterion in the set of supplier selection criteria. It is known that CSR is increasingly necessary in making an enterprise more sustainable in T&A industry. It is a key factor in selecting suppliers by leading brand-name global buyers (Nadvi et al., 2004). However, only some Vietnamese first-tier companies lay their emphasis on this criterion. For the majority which are SMEs (Ha, 2012), it did matter as most of their buyers focus on quality, prices, and delivery only (Nadvi et al., 2004). In addition, to lower the price, Vietnamese T&A companies do not require their suppliers to have too many sub-criteria of CSR as this will increase the cost, except some indispensable and important sub-criteria of this group like Labor practices, Environment protection, Consumer protection, or Contribution to communities. However, in the dissertation, these sub-criteria are scattered in other criteria. As a consequence, CSR is not an independent criterion in the set of supplier selection criteria. Additionally, the reorganization of the criteria and their sub-criteria makes the set of criteria more compact.
Taken together, through exploratory factor analysis, the set of criteria with eight criteria and 33 sub-criteria for supplier selection are set up and shown in Figure 4.1
[image: ]
[bookmark: _Toc15050872][bookmark: _Toc15102746]Figure 4.1: Supplier Selection Criteria in the hierarchy
· Research result for the selection of supplier by applying 
4.2 [bookmark: _Toc18566303]4.1.3 ANP approach 
[bookmark: _Toc15050873]4.2.1 Overview of the illustrative case studies 
The focus of this part is to evaluate the model as well as supplier selection criteria into three typical T&A companies which represent all production methods from CMT, FOB, ODM, to OBM.
The first case is a T&A company that was established in 2004, named A. There are more than 200 employees at different positions.  At present, it is specializing on producing garment under CMT method. Its main export markets include Japan, EU, and USA. In this case, the company applies the set of supplier selection criteria recommended by the author and ANP method to select the best supplier for their present purchasing order – 10,000 skeins of thread. 
The second case is a T&A company specializing on producing garment under FOB method, named B. It was established in 2010 and has more than 200 employees. Company B has frequent demand on fabric, thread, button, label …for its exported products to EU. In this case, the company would apply the set of supplier selection criteria recommended by the author and ANP method to select the best supplier for apurchasing order of 20,000 metres of fabric. 
The third case is a large company with more than 25,000 employees, called C. Its main export markets are Europe, USA and Japan. Its production methods cover from CMT, FOB, OBM to ODM. It would apply the set of criteria recommended by the author and ANP method to select the best supplier for their present purchasing order – 50,000 metres of fabric. 
[bookmark: _Toc15050874]4.2.2 Application of the multiple criteria supplier selection model into the selection of suppliers
The demonstration of each criteria subnet in terms of the pairwise comparison matrices, inconsistency ratio, and criteria prioritization is presented. It should be noted that the weights of criteria are different for each purchaser. Therefore, pairwise comparisons between criteria are needed to determine the weights of each criterion in the case of interdependence among them and pairwise comparisons between supplier alternatives with the goal of finding the best supplier. Figure 4.2 illustrates the structure of the ANP model under Super Decision Software.
[image: ]
Figure 4.2: Structure of the ANP model in SuperDecision software
a, Case 1: 
Basing on the above model, a meeting between the author and the purchasing manager of the first case company took place. The manager was asked to respond a series of pairwise comparisons between criteria and alternatives. Superdecision software was used at the same time to calcualte the inconsistency ratio which can ensure the most consistent value for the entries. The inconsistency ratio should be less than 0.1 (Demirtas, E. A., & Üstün, Ö., 2008). 
Table 4.8 illustrates the synthesized results of decision model analysis. As can be seen from the results, Supplier 1 is the best supplier. Supplier 3 following Supplier 1 and 2 is the less suitable supplier among the alternatives. 
Table 4.8: Priorities of alternatives of Company A
	Alternatives
	Normal
	Ideal
	Ranking

	Supplier 1
	0.52461
	1
	1

	Supplier 2
	0.25455
	0.4852
	2

	Supplier 3
	0.22084
	0.4210
	3


In addition, in terms of the priorities of criteria, in Quality cluster, defect & scrap ratio (31.1869%) and conformance to requirements (21.136%) are the primary focus when the company assesses the quality since the percentages are up to more than 50% in total. However, country of origin is not much considered. In terms of Cost, the price of material accounts for more than 50%, which shows its importance in the set of criteria. For Delivery, although lead-time has the highest percentage, other sub-criteria in the cluster also have approximate importance. Considered as sub-criteria of Company’s Image, factories tend to be more attentive more Reputation. Long-term partnership under Relationship cluster and Production capacity of Capability cluster dominate the weights, 57.830% and 50% respectively, which mean this purchasing company focuses much on long-term relationship and suppliers’ production ability. Other sub-criteria of the remaining criteria have nearly equal percentages, but not outstanding. 
Also, in regard to the whole criteria in the set under limiting result, Material price is the most attentive (0.113219), following by Long-term partnership (0.100779). These two criteria accounts for slightly over 20% of the whole set of criteria. Other four important criteria include Factories, Production capacity, Ease of communication, Responsiveness, and Defect & scrap ratio. Totally, these seven criteria get the total weight of 50% out of 33 sub-criteria. 
Figure 4.3 shows the sensitivity graph. The graph shows that no matter what the values of supplier are, Supplier 1 still remains the best alternative. The tests led to conclusion that the outcome is very stable and does not change the overall results. 
[image: ]
Figure 4.3: The sensitivity graph for supplier selection of Company A
b, Case 2:
From the synthesized results of decision model analysis, Supplier 1 is the best supplier among the alternatives, followed Supplier 3 and 2. 
Table 4.10: Priorities of alternatives of Company B
	Alternatives
	Normal
	Ideal
	Ranking

	Supplier 1
	0.472351
	1
	1

	Supplier 2
	0.230759
	0.488532
	3

	Supplier 3
	0.29689
	0.628536
	2


In addition, the priorities of criteria, in Quality cluster, certificate of quality (20.121%) and conformance to requirements (17.57%) are the primary focus, then followed by defect & scrap ratio and on-time delivery. Country of origin is not much considered. In terms of Cost, the price of material accounts for more than 56%, which shows its importance in the set of criteria. The second important criterion is Payment method and MOQ. The other criteria in this cluster are not much attentive. For Delivery, Company B pays much attention to Lead-time since it has the highest percentage (48.502%), other sub-criteria in the cluster have approximate importance. Considered as sub-criteria of Company’s Image, Factories tends to be more attentive more Reputation. Long-term partnership under Relationship cluster and Financial capacity of Capability cluster dominate the weights, 65.708% and 42.418% respectively, which mean this purchasing company focuses much on long-term relationship and suppliers’ financial situation. In terms of Service cluster, Responsiveness is the primary focus of Company B. Other sub-criteria of the remaining criteria have nearly equal percentages.  
Also, the limiting results show that Material price is the most attentive (0.13370), following by Long-term partnership (0.11617). These two criteria accounts for over 20% of the whole set of criteria. Other four important criteria include Responsiveness, Defect & scrap ratio, Factories, Lead-time, and Payment method. Totally, these seven criteria get the total weight of more than 50% out of 33 sub-criteria. 
c, Case 3: 
From the synthesized results of decision model analysis, Supplier 1 is the best supplier among the alternatives, followed Supplier 2 and 3. 
Table 4.12: Priorities of alternatives of Company C
	Alternatives
	Normal
	Ideal
	Ranking

	Supplier 1
	0.588735
	1
	1

	Supplier 2
	0.264529
	0.449317
	2

	Supplier 3
	0.146737
	0.249241
	3



In addition, the priorities of criteria, in Quality cluster, certificate of quality (32.413%) and on-time delivery (21.136%) are the primary focus when the company assesses the quality since the percentages are up to more than 50% in total, then followed by conformance to requirements, delivery quality and defect & scrap ratio. Country of origin is not much considered. In terms of Cost, the price of material accounts for nearly 50%, which shows its importance in the set of criteria. The second important criterion is Payment method. The other criteria in this cluster are not much attentive. For Delivery, Company C pays much attention to Sample development capacity since it has the highest percentage, other sub-criteria in the cluster have approximate importance. Carriers receives the least focus in this cluster. Considered as sub-criteria of Company’s Image, Reputation tends to be more attentive more Reputation. Long-term partnership under Relationship cluster and Financial capacity of Capability cluster dominate the weights, 63.438% and 75.732% respectively, which mean this purchasing company focuses much on long-term relationship and suppliers’ financial situation. In terms of Service cluster, ease of communication is the primary focus of Company C. Other sub-criteria of the remaining criteria have nearly equal percentages, but not outstanding. 
Also, the limiting results show that Long-term partnership is the most attentive (0.115221), following by Material price (00.11075). These two criteria accounts for over 20% of the whole set of criteria. Other four important criteria include Payment method, Reputation, Financial capacity, Ease of communication, and Sample development capacity. Totally, these seven criteria get the total weight of nearly 60% out of 33 sub-criteria. 
4.3 [bookmark: _Toc15050875]Discuss on the research findings
· In terms of supplier selection criteria:
The supplier selection results of three illustrated cases reveal that all criteria are necessary. The set of criteria covers all concerns of suppliers from micro and macro issues, from internal problems to external ones. No criterion gets the weight of 0 per cent. In the set of criteria, there are some fundamental criteria that are necessary for all purchasers regardless of their scope or production method. These criteria include Material price, Long-term partnership, Ease of communication. These criteria always receive higher weights in comparison with other criteria. 
There also exist some differences among purchasers in weighting the importance of those supplier selection criteria. 
 Company A representing small companies tends to have more preferences on some more other criteria such as Factories, Production capacity, Responsiveness, Defect & scrap ratio. According to this company’s representative, T&A sector requires the fast reaction to the customers’ requirements, so his company pays much attention to their suppliers’capability, particularly in the number of factories or production capacity, and of course responsiveness and ease of communication is a must in business today. In addition, defect & scrap ratio is also a criterion for the company to base on to evaluate the suppliers’ product quality. 
 Company B is now producing its garment under FOB method. In addition to Material price and long-term partnership, it focuses much on Long-term partnership, Responsiveness, Defect & scrap ratio, Factories, Lead-time, and Payment method. Towards the end of the discussion between the author and Company’s representative, Company B lays their emphasis on Payment method because it affects the price. It often selects suppliers who offer deferred payment. In addition, Long-term partnership also draws the attention of the company since suppliers with good and long relationship often offer good payment method and good price, along with many other preferences. In terms of Responsiveness, since apparel industry has short-life cycle, it requires the fast reaction of suppliers in all situation. It is also the reason Lead-time is also of importance in the set of supplier selection criteria. 
 Company C represents large companies with high level of production methods. In addition to Material price and long-term partnership, it also favors much on Payment method, Reputation, Financial capacity, and Sample development capacity. At the discussions with Company C’s sourcing manager, he explained that since the company’s contract values were often high, so it laid its primary focus on the method of payment to protect itself against undelivery and financial capacity to ensure the suppliers’ delivery ability. For Reputation, the company interests in high reputed suppliers to ensure the quality and quantity. Besides, to be reputed suppliers, they already pass the harsh standards of severe clients … In terms of Sample development capacity, since Company C is practicing ODM and OBM production methods, it pays special attention to the suppliers’ capacity in developing samples to be able to keep pace with the trend, then provide those samples for its ODM and OBM collection.
·  In comparison with theories and previous studies:
Firstly, there is an emergence of one new criterion that is Company’s Image including two sub-criteria: factories and reputation, which can reflect one company’s business operation and capability. Although these two sub-criteria are not really novel and likely different in nature because factories belong to visible assets whilst reputation is of invisible ones (Rindova et al., 2010), they are arranged in the same group, showing the company’s image. This may be the typical characteristics of T&A industry in general and Vietnamese T&A industry in particular (Nadvi et al., 2004).
Rather, there are also an emergence of some new sub-criteria which only exist in the T&A industry such as Payment method, MOQ and Discount in Costs cluster, Carriers and Sample development capacity in Delivery cluster, and the new re-arrangement of sub-criteria of CSR into Sourcing country or After-sales service sub-criteria into Relationship cluster. To the extent of the author’s knowledge, these newly discovered criteria only exist in the T&A industry. This emergence makes the dissertation more meaningful not only in practical but also academic aspects.
Secondly, the set of supplier selection criteria covers full and comprehensive criteria and sub-criteria including from micro (such as Relationship, Capability, Company’s Image, Quality, Costs, Delivery, and Service) to macro criteria (Sourcing country); both organizational features (Relationship, Capability, and Company’s Image) and performance metrics (Quality, Costs, Delivery, and Service), both tangibles (Quality, Costs, Delivery, Service, Capability, Sourcing country) and intangibles (Company’s Image, Relationship), both short-term (criteria in performance metrics group) and long-term (criteria in organizational features group), both internal (Relationship, Capability, Company’s Image, Quality, Costs, Delivery, and Service) and external (Sourcing country) criteria. Therefore, the findings overcome the gap of lacking a comprehensive set of supplier selection criteria for theories on supply chain management.   
Thirdly, both qualitative and quantitative methods of the dissertation were conducted not only in apparel industry but also in spinning, dying, and weaving; covering from CMT to FOB1, FOB2, ODM and OBM. Thus, the results can be practically applied into the whole T&A industry. 
· In terms of supplier selection model:
According to the decision makers, the most advantage of this approach is that it helped them solve the interdependence among criteria, while still allowing them to apply various criteria into evaluating candidate suppliers. That is what they have not been able to handle over years. That is also the reason they often utilize some main criteria to evaluate and select suppliers because of its simplicity. In addition, the method proposed can help those companies select suppliers faster and more accurate as the model with detailed steps in which selection criteria and their weights are available is easy to use. Additionally, in terms of the research methodology, the dissertation comprised lots of phases from literature review to qualitative (in-depth interview), quantitative (survey) and MCDM method to explore the final set of criteria and choose suppliers, which makes the result more practical, be able to represent the whole industry, and also solves the problem of lacking a comprehensive and detailed research model as stated in the research gaps section of the dissertation.




























[bookmark: _Toc15050877][bookmark: _Toc15102748]CHAPTER 5: CONCLUSION, IMPLICATIONS AND FUTURE RESEARCH
5.1 [bookmark: _Toc15050879][bookmark: _Toc15120037]Conclusion
[bookmark: _Hlk524180765]This dissertation covered two main objectives in which the first was to propose a supplier selection model and the second was to implement that proposed model into practice by the approach of multiple criteria decision - making method. To achieve the second objective, the determination of supplier selection criteria and the selection of a suitable multiple criteria decision-making method are two basic concerns, which can be used to help T&A companies to manage well their sourcing activities and improve their whole supply chain management. 
Supplier selection model for T&A industry is a relatively new research topic and has drawn much attention from companies as well as researchers in the field. Although supplier selection model in general and supplier selection criteria in particular was first studied decades ago, a comprehensive set of selection criteria and an appropriate selection model are still limited, especially in Vietnam. 
In order to develop the mentioned supplier selection model, a review of literature with nearly 200 high impact journal articles of building up supplier selection models and sets of supplier selection criteria was done. Then, in-depth interviews and discussions with the experts in the field to explore their current set of supplier selection criteria and method were conducted. After that, a supplier selection model using ANP method and a set of suppier selection criteria were proposed basing on the characteristics of the industry. For the set of selection criteria, it needs to be test again in the industry scope. Therefore, a quantitative approach was applied in the part. An official survey of more than 250 T&A companies was executed. Various statistical tests were conducted to validate the survey results. The set of supplier selection criteria composes of eight criteria (Quality, Cost, Delivery, Service, Company’s Image, Relationship, Capability, and Sourcing country) and 33 sub-criteria. These 33 sub-criteria are allocated into eight criteria as follows:
· Quality: Conformance to requirements, Certificate of quality, Defect & scrap ratio, On-time delivery, Delivery quality, and Country of origin.
· Cost: Material price, Payment method, Freight cost, MOQ, and Discount
· Delivery: Geographic distance, Carriers, Lead-time, and Sample development capacity.
· Service: Responsiveness and Ease of communication.
· Company’s Image: Factories and Reputation.
· Relationship: Long-term partnership, Information sharing, After-sales service, Honesty, and Trust.
· Capability: Financial capacity, Human resources, and Production capacity.
· Sourcing country: Absence of labour disputes, Economic stability, Political stability, Cultural affinity, Contributions to communities, and Consumer protection.
Then, an attempt to apply the set of supplier selection criteria into practice by using ANP method was conducted. Three typical T&A companies which represent all production methods from CMT, FOB, ODM, to OBM was chosen for the illustrative case studies. The findings reveal that purchasing companies can make use of this model and the set of criteria to evaluate and choose the best suppliers. In the case of T&A industry, supplier selection criteria can be dependent on the end-consumers’ tastes which are highly unpredictable, this model proves to be an extremely useful for purchasing managers in their prompt responsiveness to the T&A world. In addition, the model developed by the dissertation by the approach of ANP provides the decision makers the comprehensive assessments in regard to multiple criteria ranging from both organizational features and performance metrics, both tangibles and intangibles, both short-term and long-term. Further, it can be concluded that the model can serve as a precious tool for the analysis of an enterprise and fundamentally will result in better resource management. Last but not least, it should be stated that the supplier selection model developed in this dissertation in general and a comprehensive set of supplier selection criteria also contribute to the existing knowledge on decision making by integrating both micro and macro criteria in a single model. Overall, the outcome of this study is the efficient supplier selection model and a reliable set of supplier selection criteria for T&A companies. 
5.2 [bookmark: _Toc15078517][bookmark: _Toc15078836][bookmark: _Toc15102647][bookmark: _Toc15102751][bookmark: _Toc15109976][bookmark: _Toc15120038][bookmark: _Toc15078518][bookmark: _Toc15078837][bookmark: _Toc15102648][bookmark: _Toc15102752][bookmark: _Toc15109977][bookmark: _Toc15120039][bookmark: _Toc15078519][bookmark: _Toc15078838][bookmark: _Toc15102649][bookmark: _Toc15102753][bookmark: _Toc15109978][bookmark: _Toc15120040][bookmark: _Toc15078520][bookmark: _Toc15078839][bookmark: _Toc15102650][bookmark: _Toc15102754][bookmark: _Toc15109979][bookmark: _Toc15120041][bookmark: _Toc15078521][bookmark: _Toc15078840][bookmark: _Toc15102651][bookmark: _Toc15102755][bookmark: _Toc15109980][bookmark: _Toc15120042][bookmark: _Toc15050880][bookmark: _Toc15120043]Academic contributions
In regard to theoretical contributions, the dissertation adds to the theory of sourcing, especially the full set of selection criteria in the selection phase. There are eight supplier selection criteria including Quality, Cost, Delivery, Service, Capability, Company’s image, Relationship, and Sourcing country. Each criterion comprises certain sub-criteria to make the supplier selection criteria set more comprehensive. The author’s conceptualization of supplier selection criteria fits well with theories on total quality management as well as sourcing and the findings of many previous researchers. Additionally, one of the findings of the study is the emergence of certain new criteria, including Company’s Image, and certain sub-criteria, such as the Payment method and MOQ in the Cost cluster, the Sample development capacity and the Carrier in the Delivery cluster. Another new finding of this dissertation is the re-arrangement of some sub-criteria into different criteria. For instance, Contributions to communities and Consumer protection are re-arranged into Sourcing country cluster; After-sales services belongs to new group which is Relationship; On-time delivery and Delivery quality are now of Quality cluster; Sample development capacity is re-arranged into Delivery criterion. Further, the set of criteria includes not only internal but also external criteria, not micro but macro criteria, not organizational but performance features, not tangibles but intangibles, not short-term but long-term criteria. Consequently, the validity of these criteria is reinforced.  Moreover, these criteria may apply to sourcing demands in all the industries examined, from spinning to textiles to apparel. However, the criteria for spinning companies are slightly simpler. For example, spinning companies do not need to require their suppliers to have sample development capability. Therefore, those companies can customize the set of supplier selection criteria to better fit their operations. 
The above contribution can fill the gap of lacking a comprehensive set of supplier selection criteria that integrates both micro and macro, both organizational features and performance metrics, both short-term and long-term, both tangibles and intangibles, both internal and external criteria into a supplier selection model. 
Further, the study was conducted not only in apparel companies but also in spinning, dying, and weaving companies with all production levels under a survey of 282 T&A companies so the dissertation makes the set of supplier selection criteria much more comprehensive, which can be utilized for the whole industry.
In terms of methodological contribution, this dissertation provides a comprehensive and detailed research model. Instead of using the available set of criteria via literature review or through qualitative approach as previous studies, the author further combined both qualitative (in-depth interview) and quantitative (survey) method, especially mathematical approach using ANP method to propose a more comprehensive supplier selection model. The advantage of the ANP method is to capture interrelations among criteria and sub-criteria (Saaty, 2005), which provides a more reliable solution than other methods. Further, the methodology can also be a future benchmarking tool for the allocation of resources based on suppliers’ performance. Therefore, it should be noted that this model contributes much to the theory of supply chain management.
5.3 [bookmark: _Toc15078523][bookmark: _Toc15078842][bookmark: _Toc15102653][bookmark: _Toc15102757][bookmark: _Toc15109982][bookmark: _Toc15120044][bookmark: _Toc15078524][bookmark: _Toc15078843][bookmark: _Toc15102654][bookmark: _Toc15102758][bookmark: _Toc15109983][bookmark: _Toc15120045][bookmark: _Toc15078525][bookmark: _Toc15078844][bookmark: _Toc15102655][bookmark: _Toc15102759][bookmark: _Toc15109984][bookmark: _Toc15120046][bookmark: _Toc15050881][bookmark: _Toc15120047]Implications 
5.3.1 [bookmark: _Toc15050882][bookmark: _Toc15120048]From the managerial perspectives
Firstly, this set of criteria can act as guidelines for both T&A companies and T&A suppliers in their business and provide managers with a better understanding of the concept of supplier selection criteria. Although the literature reviews that some studies have defined criteria for supplier evaluation and selection, they did not measure the importance and applicability of these criteria and sub-criteria through a questionnaire-based survey. Actually, the set of 8 criteria and 33 sub-criteria, which was evaluated by statistical tests, is helpful in improving purchasers’ performance which then leads to improvement in supply chain management. Indeed, this set of criteria is critically useful for T&A companies to choose capable suppliers as their partners in the supply chain and minimize their risks and costs. Consequently, these companies can advance their current production to higher levels. Although the set of supplier selection criteria has a range of criteria covering almost arising issues in selecting suppliers, purchasing companies can actively and easily adjust the weights of criteria to shortlist those criteria fitting well their company’s scope in order to make the selection process less complex and time-consuming. Further, the weights for selection criteria are different because of the dependence on supplier selection policy of each purchasing company, product types or end-customers’ characteristics, so it is also easy for purchasing companies to customize dimensionality in an astute manner. 
Secondly, because the model developed by the dissertation performs a ranking of suppliers, along with the set of selection criteria that has been evaluated by a variety of statistical tests, the findings become rational. Sourcing managers will no longer select their suppliers intuitively. 
Additionally, the model can be deemed as a means for purchasing managers to select more than one supplier by setting standards through a variety of factors derived from the high-ranked suppliers. 
Thirdly, in the global supply chain context in which developing countries are manufacturers who often received strict requirements on the global process standards like labour conditions, environmental protection policies, ethical concerns, quality improvement, cost reduction but short production lead-times from retailers/ distributors in the US or the EU (Nadvi et al., 2004b), it is the multiple criteria supplier selection model that helps global manufacturers in general and Vietnamese T&A companies in particular choose capable suppliers to meet the above requirements to stabilize the supply … It also helps T&A companies hedge supply shortage because of uncontrollable events, disruptions, or demand fluctuations which can affect their product price, reputation or even their life. If one of the suppliers faces difficulty in fulfilling orders, it is possible for T&A companies to shift the orders to other suppliers without time-consuming efforts to search new ones. Therefore, production remains stable. Take the example of the main supplier of Vietnam – China, the Corona virus outbreak in this country has affected badly the material supply for Vietnamese T&A companies  (Tran Vu Nghi, 2020). Thus, it is necessary to have alternative suppliers at once.  In addition, the supplier selection model also allows purchasing managers to allocate orders easily and effectively to candidate suppliers through their strength and their ranks brought from the model’s analysis. Further, the results for the supplier assessment can be effective in increasing the product quality, decreasing the costs and toxic materials, and increasing the sales returns of the product.
Fourthly, from the illustrative case studies, it can be seen in the first case that there is one dominant supplier over many criteria and the model has provided a measure for performance gap among suppliers. This can be a tool for the purchasing company to negotiate with unselected suppliers which improvements they need in order to be chosen. 
Fifthly, according to purchasing managers, one of the main strengths of the thesis’s approach is to help them select suppliers in a detailed and astute manner but still allow them to categorize a variety of issues. 
Sixthly, the approach can easily help purchasers evaluate their suppliers frequently, which then can tighten the relationship with suppliers through their timely performance feedback to selected suppliers. 
Seventhly, for suppliers, they can use this information to perfect themselves to meet T&A companies’ requirements and some specific criteria set out by companies under different production methods. For instance, for T&A companies under ODM or OBM production method, they lay their emphasis on sample development capacity, certificate of quality, or payment method rather than price or long-term partnership. 
Last but not the least, the findings have been discussed with sourcing managers. It is worthy to note that the findings of the dissertation are all accepted as a precious and true evaluation tool for finding weakness and improving suppliers’ as well as purchasers’ performance. 
5.3.2 [bookmark: _Toc15050883][bookmark: _Toc15120049]From the policy-maker’s perspectives
Firstly, the government and T&A association should widely publicize the supplier selection model to help T&A companies improve their supplier selection process as well as manage their supply chain. Thereby, they can minimize the total procurement costs and risks. Rather, the set of supplier selection criteria can act as guidelines for suppliers that wish to become material or auxiliary suppliers for T&A companies. Besides, the supplier selection model with minor modifications can help enhance other industries’ supply chain operations with capable suppliers.
Secondly, the auxiliary industries serving for T&A industry in Vietnam is still in its infancy, so Vietnamese T&A companies are still dependent on imported materials and auxiliaries. In order to revive the auxiliary industries in Vietnam, the government needs to support domestic companies to improve their capabilities by referring the selection criteria proposed by the dissertation. Further, the government should provide financial incentives for those companies in the auxiliary industries to improve themselves and have enough financial as well as production capacity to compete with foreign suppliers and meet the requirements of not only Vietnamese T&A companies but also the global T&A ones. This implication is strongly confirmed by the findings of the dissertation that material price is the most attentive criterion of T&A companies. Therefore, financial support from the government is really in need. What’s more, in order to help Vietnamese companies invest into the auxiliary industry, the government should have proper regulations and policies to protect the new companies from fierce competition against foreign suppliers.
5.4 [bookmark: _Toc15050884][bookmark: _Toc15120050]Limitations and directions of future research 
Although the dissertation provides a helpful and robust decision-making model for purchasing managers, it cannot avoid its limitations either, which can be solved in future researches.
[bookmark: _Hlk15221458]Firstly, the sample size for quantitative approach and the number of illustrative cases were relatively low. According to the result of sample size calculation of OpenEpi under DEFF formula, the sample size should be 362 or more. Therefore, later studies can increase the sample size as well as the number of the illustrative cases to make the results much more reliable comprehensive. In addition, due to the dynamic conditions of the economy, the goal of selection may have changed, which may result in different key performance indicators, different relations among clusters and alternatives. Therefore, further studies into selection problem are highly attentive. 
Secondly, the selection of suppliers for T&A sector is a complicated process. Thus, it cannot be solved by a single model as developed in the dissertation. It may be a very interesting research to create additional models as variation tools for the proposed model. 

Thirdly, although the case studies used in this dissertation concern the T&A industry, it would be an impressive research to apply the model into other industries. 
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