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Abstract. This paper1 aims to develop strategy and policy suggestions to increase the competitiveness of SMEs in the textile industry by analyzing the variables that affect competitiveness and contribute to competitiveness literature by adopting a holistic approach to the analysis of competitiveness variables. A hybrid model composed of Delphi and fuzzy DEMATEL (Decision-Making Trial
and Evaluation Laboratory) methods were used to gather and analyze the competitiveness variables.
This led to the identification of the 15 most important of 73 competitiveness variables relevant to
SME competitiveness in the textile industry. These variables were analysed and ranked, and their
causal relationships were mapped. The results obtained from the model may function as a reference
for SME managers aiming to increase their firm’s competitive power.
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Introduction
Small and medium-sized enterprises (SMEs) are the major instigators of economic growth
in all countries, creating jobs, providing employment opportunities and contributing to large
enterprises as suppliers of goods and services. Collectively, SMEs employ the greatest number
of employees in a country (Minniti & Bygrave, 1999). This is also true for Turkey. According
to YSHI (Annual Industry and Service Statistics) 2017 results, SMEs in Turkey accounted for
75.8% of employment, 55% of salaries and wages, and 65.5% of GDP. SMEs in Turkey formed
99.9% of the total number of enterprises in 2017.
The majority of SMEs are simple organizations with flexibility and a short decision chain.
Their understanding of customer needs and procedures allows them to have a quick response
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to the customers. Despite these supportive features of SMEs, they are under great pressure
to maintain their competitiveness in domestic and international markets (Singh, Garg, &
Deshmukh, 2008). In the production sector, lack of product characteristics provided by SMEs
can negatively affect the competitive power of large enterprises. Large companies therefore
prefer to collaborate with SMEs that have competitive power. Competitive paradigms are
constantly changing due to rapid technological developments, the unstable needs of consumers and the unpredictable environment. These changes have created a challenging competitive
setting in the areas of pricing, quality, time and innovation (Lorsuwanrat, 2010). Acquiring
knowledge and knowledge management has become crucial (Fang, Wang, & Chen, 2017;
Zhou, Kautonen, H. Wang, & L. Wang, 2017). For this reason, it is imperative for SMEs to
create flexible business strategies in order to survive in the market.
SME owners and managers have begun to focus on firm competencies and human resources management, in particular by attracting valuable employees to the organization and
turning them into a competitive advantage. However, today, it is not always possible for SMEs
to focus on a small number of competencies to gain competitive advantage. SMEs should
therefore make efforts to gain competitive advantage in multiple areas, such as product,
manufacturing, design, distribution, communication, marketing, management, human resources, R&D and focus as much as possible on the criteria that increase competitive power.
For continuous improvement, it is important that SMEs measure themselves against the very
best in the sector (Singh et al., 2008).
The competitiveness literature generally focusses on macro environments such as countries, cities or industries. Few studies focus on firm level analysis, therefore there is a need
for papers that analyse the competitiveness of small businesses (Szerb & Ulbert, 2009; Cetindamar & Kilitcioglu, 2013). There is still no consensus in the competitiveness literature relating to the factors affecting competitiveness and the importance of these factors (Sirikrai
& Tang, 2006). Scholars have studied the SME competitiveness in the isolation of certain
competitiveness aspects, generating a gap of holistic approach to analyse the competitiveness of SME’s (Singh et al., 2008). This study addresses the above issues by focusing on SME
competitiveness, taking a holistic approach to the identification and analysis of the variables
that affect competitiveness. The proposed method in this study has the capability to reveal
not only the importance levels, but also the causal relationship among the variables.
Although systems theory in management studies is undoubtedly of great complexity,
it promotes a better awareness of complex situations and increase the likelihood of taking
appropriate actions (Kast & Rosenzweig, 1972). We believe using systems theory to analyse
SME competitiveness is more likely to yield results that are practically applicable for managers, thus we gather all competitiveness variables and analyse them holistically. Understanding the interactions of each element is extremely important when using the systems theory,
therefore a key issue is selecting an appropriate methodology. We use a hybrid methodology
to discover the importance levels and causal relationships of each variable for this purpose.
The hybrid methodology is composed of the popular Delphi and fuzzy DEMATEL (DecisionMaking Trial and Evaluation Laboratory) methods. In addition to a specially modified classic
Delphi method, fuzzy DEMATEL method is integrated into the last phase of Delphi. Delphi
is used to reveal the most important variables and fuzzy DEMATEL to examine the causal
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relationships of variables fulfilling the systems theory requirements.
Ensuring competitive advantage for SMEs in the textile industry requires an analysis of
the relevant competitiveness variables. For this reason, a competitiveness variable pool was
created which, to the best of our knowledge, was not previously done for SMEs, and then
filtered by experts in the relevant field via the first phase of the proposed model. In the
second phase, the importance of selected variables was analyzed. Finally, causal relations
for the most important variables were identified and ranked using fuzzy DEMATEL. The
findings may support SME managers in making strategic decisions, and thus increase their
organizations’ competitiveness levels. This paper aims to make a significant contribution to
competitiveness literature by identifying the importance levels of the variables relevant to
SME competitiveness in the textile industry, conducting a relationship analysis and providing
SME managers with guidance on the development of competitiveness improvement policies.
The hybrid model presented in the study can be used as a framework for future studies aimed
at analyzing competitiveness of SMEs in different sectors.
This paper is arranged as follows: competitiveness variable pool is presented in section 1
by reviewing the literature on SME competitiveness and variables that affect competitiveness.
Section 2 introduces the proposed hybrid model in the paper. In section 3, the methods used
in the study are explained and details of the proposed hybrid model are given. Application of
the hybrid model, data analysis and the results are displayed in Section 4. The causal relation
diagram and the results of the proposed model are also discussed in section 4. Subsequently,
the concluding remarks, limitations and future studies are presented in Conclusions Section.

1. The SME competitiveness variable pool
An extensive and systematic literature research was conducted to obtain the variables that
affect competitiveness in production SME’s. Three types of sources for finding these variables
were examined: (1) papers that analyze the impact of selected firm characteristics on competitiveness, (2) papers that measure SME competitiveness and professional competitiveness
indexes, (3) papers that investigate the relationship between competitiveness strategies (i.e.
Porter’s generic strategies) and various firm characteristics. These papers label the variables
as strategy variables, competitiveness variables or business performance variables. However,
regardless of their label, all of them affect competitiveness.
Previous studies in the competitiveness literature focused on specific competitiveness
areas in isolation and derived the competitiveness variables accordingly. Some of the specific
areas that are present in the literature are innovation and competitiveness (Salavou, Baltas,
& Lioukas, 2004), supply chain competitiveness (Joshi, Nepal, Rathore, & Sharma, 2013),
learning orientation and competitiveness (Calantone, Cavusgil, & Zhao, 2002), marketing
strategies and competitiveness (Siu, Fang, & Lin, 2004), knowledge management and competitiveness (Perez & Pablos, 2003), information technology and competitiveness (Lai, Zhao,
& Wang, 2006). It is indubitable that these studies provide valuable insight to competitiveness
literature by analysing the chosen variables on firm competitiveness. However, we believe
that, in addition to these area-specific approaches, it is also crucial to be able to analyse the
entire range of variables that affect firm competitiveness, deducting a holistic outcome that
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can be invaluable for both scholars and practitioners.
The main SME firm characteristics in relevant literature are categorized as production,
innovation, marketing, organizational learning, information technology, knowledge management, human resources, entrepreneurship, management, finance and firm competencies. All
of the variables previously studied were added to the competitiveness variable pool. For instance, studies that focus on the production aspect of SME competitiveness generally analyze
the four most common variables: cost, quality, flexibility and delivery. Two further variables,
product design and product service, were studied less frequently, however, in this study these
were added to the competitiveness variable pool.
Competitiveness variable pool is compiled not only from academic articles, but also the
competitiveness indexes created by professional companies or worldwide organizations. The
main examples are the World Economic Forum’s Global Competitiveness Index (GCI), and
the International Trade Center’s work on SME competitiveness. However, since these global
indexes measure competitiveness among countries, the majority of these variables are not
relevant to SMEs.
In the broad competitiveness literature, Porter’s competitiveness strategies play an important role. Many publications offer the relationship analysis of Porter’s generic strategies and
firm performance (Yamin, Mavondo, Gunasekaran, & Sarros, 1997; Powers & Hahn, 2004;
Kim, Nam, & Stimpert, 2004; Acquaah & Yasai-Ardekani, 2008; Pertusa‐Ortega, Molina‐
Azorín, & Claver‐Cortés, 2009), marketing strategy (Wu, Lin, & Lee, 2010), organizational
learning (Wanto & Suryasaputra, 2012), entrepreneurship (Linton & Kask, 2017) and innovation (Bayraktar, Hancerliogullari, Cetinguc, & Calisir, 2017). The variables that measure
different characteristics affecting firm competitiveness were specifically chosen as candidates
for the competitiveness variable pool.
As a result of this extensive and systematic literature research, a total of 73 variables were
accumulated in the competitiveness variable pool. These variables however, needed to be
filtered to eliminate duplicates, and to merge those with overlapping meanings. The filtering
of the raw competitiveness variable pool through the proposed method in this study yielded
60 unique competitiveness variables shown in Table 1. This is the original SME competitiveness variable pool.
Table 1. The SME competitiveness variable pool
Competitiveness
Variable

Reference

Product Innovation Yamin et al. (1997), Calantone et al. (2002), Arago´n-Correa, García-Morales,
and Cordón-Pozo (2007), Ziegler and Nogareda (2009), Jiménez-Jiménez
and Sanz-Valle (2011), García-Morales, Jiménez-Barrionuevo, and GutiérrezGutiérrez (2012), Ollo-López and Aramendía-Muneta (2012), Song (2015),
Bayraktar et al. (2017), Wattanapruttipaisan (2002), Gál (2010), Sirikrai and
Tang (2006), Szerb and Ulbert (2009), Singh et al. (2008)
Process Innovation Yamin et al. (1997), Ziegler and Nogareda (2009), Jiménez-Jiménez and
Sanz-Valle (2011), García-Morales et al. (2012), Ollo-López and AramendíaMuneta (2012), Bayraktar et al. (2017), Sirikrai and Tang (2006), Singh et al.
(2008)
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Continued Table 1
Competitiveness
Variable

Reference

Risk Taking

Calantone et al. (2002), Arago´n-Correa et al. (2007), Song (2015), Bayraktar
et al. (2017), Wattanapruttipaisan (2002), Sirikrai and Tang (2006)

Proactiveness

Calantone et al. (2002), Arago´n-Correa et al. (2007), Song (2015), Bayraktar
et al. (2017)

Administrative
Innovation

Yamin et al. (1997), Jiménez-Jiménez and Sanz-Valle (2011), García-Morales
et al. (2012)

Invesment for R&D Wattanapruttipaisan (2002), Gál (2010)
Product Cost

Miller and Roth (1994), Sweeney and Szwejczewski (1996), Avella, Fernandez,
and Vazquez (1998), Kathuria (2000), Frohlich and Dixon (2001), Zhao et al.
(2006), Cagliano, Acur, and Boer (2005), Rose, Kumar, and Ibrahim (2008),
Tian, Jia, and Malik (2010), Joshi et al. (2013), Gál (2010), Sirikrai and Tang
(2006), Szerb and Ulbert (2009), Guzmán et al. (2012)

Product Quality

Miller and Roth (1994), Sweeney and Szwejczewski (1996), Avella et al.
(1998), Kathuria (2000), Frohlich and Dixon (2001), Zhao et al. (2006),
Cagliano et al. (2005), Rose et al. (2008), Tian et al. (2010), Joshi et al. (2013),
Wattanapruttipaisan (2002), Gál (2010), Sirikrai and Tang (2006)

Product Flexibility

Miller and Roth (1994), Sweeney and Szwejczewski (1996), Avella et al.
(1998), Kathuria (2000), Frohlich and Dixon (2001), Zhao et al. (2006),
Cagliano et al. (2005), Rose et al. (2008), Tian et al. (2010), Joshi et al. (2013),
Gál (2010)

Product Delivery

Miller and Roth (1994), Sweeney and Szwejczewski (1996), Avella et al.
(1998), Kathuria (2000), Frohlich and Dixon (2001), Zhao et al. (2006),
Cagliano et al. (2005), Rose et al. (2008), Tian et al. (2010), Joshi et al. (2013),
Wattanapruttipaisan (2002), Gál (2010), Sirikrai and Tang (2006)

Product Design

Miller and Roth (1994), Sweeney and Szwejczewski (1996), Avella et al.
(1998), Kathuria (2000), Frohlich and Dixon (2001), Zhao et al. (2006), Tian
et al. (2010)

Product Service

Miller and Roth (1994), Avella et al. (1998), Kathuria (2000), Zhao et al.
(2006), Cagliano et al. (2005), Tian et al. (2010), Wattanapruttipaisan (2002),
Gál (2010)

Green Products

Tian et al. (2010)

Usage of Produc
tion Capacity

Wattanapruttipaisan (2002)

Knowledge
Acquisition

Bontis, Crossan, and Hulland (2002), Perez Lopez et al. (2005), Arago´nCorrea et al. (2007), Jiménez-Jiménez and Sanz-Valle (2011), García-Morales
et al. (2012), Santos-Vijande et al. (2012), Song (2015), Singh et al. (2008),
Carneiro (2000), Perez and Pablos (2003)

Knowledge
Dissemination

Calantone et al. (2002), Bontis et al. (2002), Perez Lopez et al. (2005),
Arago´n-Correa et al. (2007), Yeo (2007), Jiménez-Jiménez and Sanz-Valle
(2011), García-Morales et al. (2012), Santos-Vijande et al. (2012), Song (2015),
Szerb and Ulbert (2009), Singh et al. (2008)

Shared
Interpretation

Calantone et al. (2002), Bontis et al. (2002), Perez Lopez et al. (2005),
Arago´n-Correa et al. (2007), Yeo (2007), Jiménez-Jiménez and Sanz-Valle
(2011), García-Morales et al. (2012), Wanto and Suryasaputra (2012), SantosVijande et al. (2012), Song (2015), Singh et al. (2008)
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Competitiveness
Variable

Reference

Organizational
Memory

Perez Lopez et al. (2005), Jiménez-Jiménez and Sanz-Valle (2011), SantosVijande et al. (2012), Song (2015)

Adaptability to
Change

Wattanapruttipaisan (2002), Gál (2010), Singh et al. (2008)

Open-mindedness

Calantone et al. (2002), Bontis et al. (2002), Wattanapruttipaisan (2002)

Employee Skills

Arago´n-Correa et al. (2007), García-Morales et al. (2012), Wanto and
Suryasaputra (2012), Wattanapruttipaisan (2002), Gál (2010), Sirikrai and
Tang (2006), Singh et al. (2008), Carneiro (2000)

Product Pricing

Leonidou, Katsikeas, and Samiee (2002), Rundh (2003), Gonzalez et al.
(2004), Siu et al. (2004), Rhee and Mehra (2006), L. C. Leonidou, C. N.
Leonidou, Fotiadis, and Zeriti (2013), Martin, Javalgi, and Cavusgil (2017),
Chari, Balabanis, Robson, and Slater (2017), Wattanapruttipaisan (2002), Gál
(2010)

Product
Distribution

Leonidou et al. (2002), Rundh (2003), Gonzalez et al. (2004), Siu et al. (2004),
Rhee and Mehra (2006), Leonidou et al. (2013), Martin et al. (2017), Chari et
al. (2017)

Product Promotion Leonidou et al. (2002), Gonzalez et al. (2004), Siu et al. (2004), Rhee and
Mehra (2006), Leonidou et al. (2013), Martin et al. (2017), Chari et al. (2017),
Gál (2010)
Product
Advertising

Leonidou et al. (2002), Siu et al. (2004), Martin et al. (2017), Chari et al.
(2017)

Communication
with Customers

Rundh (2003), Leonidou et al. (2013), Martin et al. (2017), Chari et al. (2017),
Gál (2010)

Customer
Satisfaction

Wattanapruttipaisan (2002), Gál (2010)

Degree of Custo
mer Orientation

Global Competitiveness Index, Wattanapruttipaisan (2002)

Firm Service

Leonidou et al. (2002), Martin et al. (2016), Chari et al. (2017)

Technological
Infrastructure

Melville et al. (2004), Bhatt and Grover (2005), Kalkan et al. (2011), Cohen
and Olsen (2013), Mao et al. (2016), Gál (2010)

Use of Information Powell and Dent-Micallef (1997), Melville et al. (2004), Kalkan et al. (2011),
Technology
Chao and Chandra (2012), Mandal and Bagchi (2016), Sirikrai and Tang
(2006), Singh et al. (2008)
Management
of Information
Technology

Powell and Dent-Micallef (1997), Melville et al. (2004), Lai et al. (2006),
Kalkan et al. (2011), Cohen and Olsen (2013), Mao et al. (2016), Mandal and
Bagchi (2016), Wattanapruttipaisan (2002), Singh et al. (2008)

Availability of
Global Competitiveness Index (2017), Wattanapruttipaisan (2002), Gál (2010),
Latest Technologies Sirikrai and Tang (2006), Szerb and Ulbert (2009), Singh et al. (2008)
Creating Valuable
Information

Carneiro (2000), Perez and Pablos (2003)

Knowledge
Transfer

Carneiro (2000), Perez and Pablos (2003)

Intellectual Capital Carneiro (2000), Perez and Pablos (2003)
Continous Educa
tion and Training

Intracen SME Competitiveness Grid (2016), Wattanapruttipaisan (2002), Gál
(2010), Szerb and Ulbert (2009)
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End of Table 1
Competitiveness
Variable

Reference

Performance
Management

Wattanapruttipaisan (2002), Resurreccion (2012)

Career
Management

Wattanapruttipaisan (2002)

Communication
with Employees

Wattanapruttipaisan (2002), Resurreccion (2012)

Employee
Motivation

Singh et al. (2008), Carneiro (2000)

Ethical Behaviour
of Firms

Global Competitiveness Index (2017), Gál (2010)

Employee’s Tertiary Global Competitiveness Index (2017)
Education Ratio
Employee Benefits

Resurreccion (2012)

Market Share

Wattanapruttipaisan (2002), Gál (2010), Sirikrai and Tang (2006), Szerb and
Ulbert (2009), Guzmán et al. (2012)

Increase in Sales

Wattanapruttipaisan (2002), Sirikrai and Tang (2006)

Return on Assets
(ROA)

Wattanapruttipaisan (2002), Gál (2010)

Return on Equity
(ROE)

Gál (2010)

Return on
Invesment (ROI)

Wattanapruttipaisan (2002), Gál (2010)

Audited Financial
Statement

Intracen SME Competitiveness Grid (2016), Wattanapruttipaisan (2002)

Return on Sales
(ROS)

Sirikrai and Tang (2006), Guzmán et al. (2012)

Manager’s
Experience

Intracen SME Competitiveness Grid (2016), Wattanapruttipaisan (2002)

Top Management
Support

Singh et al. (2008)

Professional
Management

Global Competitiveness Index (2017), Wattanapruttipaisan (2002), Sirikrai
and Tang (2006), Szerb and Ulbert (2009)

Strategic Alliance

Street and Cameron (2007), Szerb and Ulbert (2009), Singh et al. (2008)

Manager Attributes Wattanapruttipaisan (2002), Singh et al. (2008)
Total Quality
Management

Wattanapruttipaisan (2002), Singh et al. (2008)

International
Quality Certificate

Intracen SME Competitiveness Grid (2016), Wattanapruttipaisan (2002),
Sirikrai and Tang (2006)

University-Industry Global Competitiveness Index (2017)
Collobration
Projects
Company
Ownership of
Patents

Global Competitiveness Index (2017), Gál (2010), Guzmán et al. (2012)
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2. Proposed hybrid model
The hybrid model is composed of three elements, competitiveness variable pool (Table 1),
Delphi method, and fuzzy DEMATEL method. Competitiveness variable pool was created
based on literature research and expert knowledge. Delphi uses expert knowledge to assess
the importance levels, and fuzzy DEMATEL uses expert knowledge to identify the causal
relationships between variables. The interaction of variables and their importance levels provide SME managers with crucial information. The hybrid model requires a set of experts in
the relevant sector, whose knowledge can be generalized to the selected sector and all other
SME managers may benefit from the results of the study.
The fuzzy DEMATEL method is integrated into a modified version of the Delphi method.
There is a dataflow between Delphi and fuzzy DEMATEL methods which operate together
to produce a shared result. Third phase of Delphi method is composed of fuzzy DEMATEL,
and Delphi results of the second phase serve as an input to fuzzy DEMATEL; thus, we call
it a hybrid model. In the proposed hybrid model (Table 2), the three-phased Delphi outline,
presented by Schmidt, Lyytinen, Keil, and Cule (2001), has been modified.
Table 2. Outline of the proposed hybrid model
Phase 1:
Literature Review & Brainstorming

– Create competitiveness variable pool
– Filter the pool

Phase 2:
Narrowing Down

– Gather the most important variables

Phase 3:
Relationship Analysis & Ranking

– Apply fuzzy DEMATEL to the most important
variables

The proposed hybrid model enables the researchers to explore and analyze the variables
that affect SME competitiveness. The SME competitiveness literature currently lacks a systematic, simple holistic framework for the investigation of these variables. Such a framework
has been established in this study as the proposed hybrid model. Empirical application of
the model reveals the importance levels of competitiveness variables, displays their causal
interactions and presents a guide to SME managers for the development of competitiveness
improvement policies. The hybrid model proposed in the study can be used as a framework
for future analyses of competitiveness of SMEs on different production industries. The basic
flow diagram of the proposed hybrid model is presented in Figure 1. At the end of the second
round of Delphi study for phase 1, the competitiveness variable pool (Table 1) was completed.
DEMATEL was chosen among other MCDM (multiple criteria decision making) methods
due to the appropriacy of properties for the purpose of this study. The DEMATEL method
supports proposed systems theory approach via forming a structural model to visualize the
causal relationship of sub-systems through a causal diagram. DEMATEL also identifies the
interaction of each competitiveness variable. The aim is to produce results that can provide
effective guidance for SME managers, therefore it is essential to allow visualization of the
causal relationships of the competitiveness variables. Using precise numerical values for human judgment may be misleading, fuzzy logic is therefore essential in analysing the issues
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Creating the raw
competitiveness
variable pool

Delphi Questions
Formulation &
Design

Choosing Experts

First Round of
Delphi Study for
Phase 2

Second Round of
Delphi Study for
Phase 1

First Round of
Delphi Study for
Phase 1

Second Round of
Delphi Study for
Phase 2

Fuzzy DEMATEL
for Phase 3

Determination of
the Most Important
Competitiveness
Variables and Their
Causal Relations

Figure 1. Basic flow diagram of the proposed model

which include ambiguity and imprecision. Delphi method is indubitably a key technique for
obtaining expert opinions, and it is used in this study to assess the most important competitiveness variables and enable the usage of the hybrid model.

3. Materials and methods
3.1. Delphi method
Delphi is a method established by the RAND Corporation that enables the scientific use of
expert opinion. The Delphi method is a group technique with controlled feedback to obtain
expert opinions through series of intensive surveys (Dalkey & Helmer, 1963). Subsequent
implementations of the technique overcame the barriers to reaching consensus; thus, in its
current form, the use of experts to attain a confidential group opinion can be described as a
social research technique. This is a way of creating communication among experts, who can
provide valuable insights to solve complicated problems (Linstone & Turoff, 1975).
The Delphi method is a recurrent process. Experts should be asked the same questions at
least twice, with feedback from other experts, so that they can reconsider their answers. Since
the answers are sent directly to the group coordinator, the participants and answers can be
kept anonymous, avoiding any negative effects of personality or status between participating
experts. All irrelevant information can be eliminated by the group coordinator, and questions should be formulated in a way to enable the processing of the answers statistically and
quantitatively (Landeta, 2006).
Modifications to Delphi method in the proposed model

Delphi technique continues to be commonly used, although its weaknesses are often criticized. Various studies have proposed methods to overcome these, including the proposed
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hybrid model in this study which aims to create deeper knowledge of the subject investigated
through new analysis outputs by integrating the widely-used DEMATEL method into the
Delphi method. Since both techniques use expert opinion, they are perfectly compatible.
The five main weaknesses of the classic Delphi technique (Landeta, 2006) are (1) Obtaining basic information only from specialists, (2) Obligation to reach consensus as a method of
approaching the truth, (3) Difficulty in controlling the accuracy and reliability of the method,
(4) The time required to carry out the work, (5) The potential for experts to act irresponsibly.
The proposed method overcomes some of these difficulties as explained below.
A literature review is utilized as the basic information source, along with expert knowledge. In the proposed model, there is no need for the selected experts to brainstorm the
variables, as these are obtained through a literature review. If however, experts believe some
variables of the studied subject are missing, they can make suggestions in the first phase of
the model. In this study, more than 82 articles examining competitiveness variables were
examined in order to extract the variables that affect SME competitiveness.
The requirement to reach consensus may lead to the loss of information, and force the
participants to reach an involuntarily agreement. For this reason, in the proposed model,
there is no requirement for consensus. In order to boost the accuracy and reliability of the
method, the experts are required to have deep knowledge of both the studied area and the
applied technique in order to make an effective contribution. The proposed method stipulates
the criteria that the specialists must meet. The time needed to carry out the work is greatly
reduced through the use of online surveys in the first and second phases of the model.
Integrating the DEMATEL method provides no protection against potential irresponsible
actions of the experts or reduce the effort required to carry out the work. Experts participating in the surveys need a clear understanding of how the study will benefit themselves
and society. In this study, most participating experts (all in Phase 3) are SME managers,
and were advised of the potential benefits of redirecting their company policies in the light
of the study outputs, and as a result, we observed that the experts showed enthusiasm and
serious involvement.

3.2. Fuzzy DEMATEL method
3.2.1. Fuzzy theory

When deciding on a fuzzy setting, the outcome of the decision is greatly influenced by uncertain subjective judgments. Sources of uncertainty include: unqualified, incomplete and inaccessible information and partial ignorance (Chen and Hwang, 1992). The fuzzy set theory
was originally proposed as a mathematical method for representing and handling uncertainty
(Zadeh, 1965). In a fuzzy setting, linguistic terms are variables that are not represented by
numbers, but resemble natural language phrases (Zadeh, 1975). Fuzzy numbers generally
represent linguistic terms, and the most frequently used are triangular fuzzy numbers. In
this study, we utilize triangular fuzzy numbers (Table 3) to represent the linguistic terms.
A triangular fuzzy number (TFN) can be defined as a triplet (a1, a2, a3) and the membership function of the fuzzy number Ã is defined as:
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0 , x < a1 ,


fÃ ( x )=  ( x − a1 ) / ( a 2 − a1 ) , a1 ≤ x ≤ a 2 ,
 a − x / a −a , a < x ≤a ,
) ( 3 2) 2
3
( 3

0 , x > a3 ,
where a1 , a 2 and a 3 are real numbers and a1 ≤ a 2 ≤ a 3 .
Table 3. Triangular fuzzy numbers and linguistic terms
Linguistic Terms

Triangular Fuzzy Numbers

Very high influence – (VH)

(0.75,1.0,1.0)

High influence – (H)

(0.5,0.75,1.0)

Low influence – (L)

(0.25,0.5,0.75)

Very low influence – (VL)

(0,0.25,0.5)

No influence – (No)

(0,0,0.25)

3.2.2. DEMATEL method

The DEMATEL method was originally operated by Geneva Research Center at The Battelle Memorial Institute (Gabus & Fontela, 1972). DEMATEL is an extensive method for
constructing and analyzing a structural model. Cause-and-effect relationships between system elements are formed in DEMATEL, a method used in many fields (Lin & Wu, 2008).
DEMATEL method enables the managers to make strategic decisions in a very specific way.
It is constructed using graph theory, and solves problems with visualization (Zhou, Huang,
& Zhang, 2011). In DEMATEL graphs, all the elements are separated into cause and effect
groups which allows researchers a clear understanding of the relationship between the elements (Wang & Chuu, 2004). DEMATEL method makes use of the defined steps below (Wu
& Lee, 2007).
Step 1: Create the initial direct relation matrix. The expert panel evaluates direct impact
levels between two system elements by pair-wise comparisons. The direct correlation matrix
Z = [zij]nxn, shows how factor i effects factor j directly. Z is a non-negative matrix and when
i = j, the main diagonal elements of zij will be equal to zero.
Step 2: Normalize the initial direct relation matrix. Normalized direct correlation matrix
X = [xij]nxn and 0≤xij≤1 can be obtained using the formulas (1) and (2). Main diagonal elements will again be equal to zero.

X= s⋅Z;
s=

1
n

max1≤i ≤n ∑ j =1 zij

i, j = 1,2,..., n.

(1)

,
(2)

Step 3: Obtain the total correlation matrix. The total correlation matrix is acquired through
the following equation (3). This matrix reflects the total relation between each element.
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T = X + X 2 + ... + X k = X (1 + X + X 2 + ... + X k −1 )(1 − X )(1 − X )−1 ;
=
T X (1 − X )−1 .

(3)

Step 4: Compute sum of the rows and sum of the columns of the total correlation matrix
using (5) and (6). R represents the direct and indirect effects of element i to other elements.
Likewise, D summarizes all other elements that are directly and indirectly affected by element j.
T = tij , i, j = 1, 2, …, n;
(4)
n

R = ∑ tij ;,

(5)

i =1

n

D = ∑ t ij .

(6)

j =1

When i = j, D + R shows the effects delivered and taken by element i. Thus, the D + R
indicator represents the importance level of the element in the overall system. In contrast,
D – R indicator displays the effect of element i on the system. In particular, when D – R value
is positive, the element is in the cause group and if negative, in the effect group.
Step 5: Create a causal relation diagram. The causal diagram enabling visualization can be
drawn by plotting D + R values on x axis and D – R values on y axis so that the relationship
between the factors is visualized. Finally, the net influence matrix which displays the strength
of the causal relationships between variables (Khompatraporn & Somboonwiwat, 2017) is
presented as matrix Nij = tij – tji .
3.2.2.1. Fuzzy DEMATEL

A well-structured defuzzification method often considers that a fuzzy number is characterized by its shape, spread, height, and relative location on the x-axis. Centroid (Center-ofgravity) method is a very common defuzzification method (Yager & Filev, 1994), however,
this method fails to distinguish between two fuzzy numbers with the same crisp value, even
though they have different shapes. Thus, we adopt the CFCS (Converting Fuzzy Data into
Crisp Scores) method for the defuzzification process, due to its superior crisp scores (Wu &
Lee, 2007). In the CFCS method, the left and right values are calculated by fuzzy minimum
and maximum and weighted average, with membership functions used to calculate the total
score. When zijk = (lijk , mijk , rijk ) , the fuzzy computation of evaluator k (k = 1,2,. . . ,p) indicates
the influence level of factor i to the factor j. The CFCS method is composed of a five-step
algorithm, taken from Opricovic and Tzeng (2003), described as below:
Step 1: Conduct normalization

where ∆ max
= max rijk − min lijk .
min

xlijk =
(lijk − min lijk ) / ∆ max
min ,;

(7)

xmijk =
(mijk − min lijk ) / ∆ max
min ,;

(8)

xrijk =
(rijk − min lijk ) / ∆ max
min ,

(9)
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Step 2: Calculate left and right normalized values:
k
xlsij=
xmijk / (1 + xmijk − xlijk ),

(10)

k
xrsij=
xrijk / (1 + xrijk − xmijk ).

(11)

Step 3: Calculate total normalized crisp value:
xijk=  xlsijk (1 − xlsijk ) + xrsijk xrsijk  / 1 − xlsijk + xrsijk  .

(12)

Step 4: Calculate crisp values:
k min l k + x k ∆ max .
z=
ij
ij
ij min

Step 5: Integrate crisp values:
k
z=
ij

1 1
(zij + zij2 + ... + zijp ).
p

(13)
(14)

4. Empirical study and results
4.1. Application of the proposed hybrid model
The management of the questionnaires was based on the general outline of the Delphi study,
summarized by Schmidt et al. (2001). As shown in Table 4, the procedure consisted of three
phases. Phase 1 involved a comprehensive literature review and brainstorming session with
the experts; phase 2 consisted of narrowing down the competitiveness variables; phase 3
involved performing the relationship analysis and ranking the most important variables.
Two independent panels were formed, one consisting of 20 academic experts with deep
knowledge in competitiveness area, and the other of 20 SME managers operating in the field
of textile industry.
The academic experts were chosen from senior faculty members of seven different universities located in Istanbul and Izmir. They were required to either have given taught courses on
competitiveness or held a position which involved increasing a SME’s business performance.
The academic experts worked in either Business Administration or Industrial Engineering
departments. The SME managers invited to take a part in the study were required to have
at least 20 years of business experience and knowledge of managing a SME in the field of
textile industry. These managers were also all from Izmir and Istanbul. The research application from phase 1 to phase 3 took six months in total. We had applied strict selection criteria
because quality of a Delphi study is highly depended on the experts’ intellectual potential
(Radziszewski et al., 2016). Due to the strict selection criteria and the small sample size, the
potential use of statistical techniques was limited. The details of each phase are explained
below.
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Table 4. Empirical application of the Proposed hybrid model
Phase 1:
Literature Review &
Brainstorming

– Competitiveness variables were gathered from all relevant
competitiveness literature, yielding 73 items.
– Duplicates or variables that have the same meaning were removed by
SME managers.
– Some variables were filtered and combined resulting in 60 unique
variables.

Phase 2:
Narrowing Down

– Two independent expert panels (academics and SME managers) were
selected.
– The most important competitiveness variables were selected by each
panelist.
– Through two phased questionnaire, competitiveness variables were
reduced to 15 by natural consensus.

Phase 3:
– SME managers panel conducted relationship analysis using fuzzy
Relationship Analysis &
DEMATEL method.
Ranking
– Results from DEMATEL yielded the relationship analysis among the
variables and their rankings.

Phase 1: Literature review & brainstorming

The gathering of the variables at this stage does not solely depend on the opinion of the
experts. Academic studies on the subject together with globally recognized professional
studies suggest that a total of 73 variables affect the competitiveness of SMEs. Therefore,
the fundamental information related to the variables was gathered from a comprehensive
scientific knowledge base. This phase includes two questionnaires in total. SME managers, through the field information, filtered out the variables whose meanings overlapped
using questionnaire 1. Questionnaire 1 also solicited expert’s suggestions for additional
variables not included in the literature review. In the second questionnaire, the revised
list of variables was reviewed by the experts. The following 13 variables were eliminated,
either deleted or merged with other variables: strategic decision making, firm culture,
standardized financial documents, entrepreneurship, lean management, co-opetition, risk
management, leadership, on-job training, outsourced training, product technology, firm’s
innovation capacity and investment for IT.
Phase 2: Narrowing down

In the second phase, two independent groups of panelists (academics and SME managers)
were selected. There are two reasons why the academic panel was not formed until the second phase. The primary reason was that most of the sources of variables were compiled
through academic studies, and the secondary reason was the elimination of the variables by
the experts working in the field would lead to results that were more adaptable to real life.
This phase included two questionnaires, like the first stage. Following the first and second
questionnaire, in the third questionnaire the important variables were scored by each panelist using the Likert scale (1–5). Then, after seeing the results of the third questionnaire, the
panelists were asked to fill out the forth questionnaire. Following these two surveys, the 15
most important variables were determined through natural consensus.
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Phase 3: Relationship analysis & ranking

The panel of SME Managers applied the fuzzy DEMATEL method for the 15 variables. The
relationship analysis and the ranking of the selected variables were obtained through the application of the fuzzy DEMATEL method. Among 60 variables, 15 were chosen as the most
important competitiveness variables for SME’s in the textile industry. There were two reasons
for limiting the number of variables to 15. First, only 15 scored higher than 4.0, which was
midway between the values “Important” and “Very Important” in questionnaires 3 and 4.
In questionnaire 3, 19 variables reached an average higher than 4.0, but in questionnaire 4
this number was only 15. All variables that scored slightly less than 4.0 in questionnaire 3,
dropped their score in questionnaire 4 (e.g. the investment for R&D averaged 3.97 in questionnaire 3, but fell to 3.89 in questionnaire 4).
These results increased our confidence in limiting the number to 15 and confirmed we
had not missed any important variables that scored very close to our threshold. The second
reason was the required rigorous effort when applying DEMATEL method. Increasing the
number of questions would increase the potential of errors in a DEMATEL questionnaire.
Conducting DEMATEL with 15 variables resulted in a 15×15 matrix, minus the main diagonals, thus yielding a total of 210 questions for SME managers.

4.2. Data analysis and results
The results obtained from Phase 3 represents crucial information for SME managers, especially those in the textile industry. 15 most important competitiveness variables were labeled
as V1 (Product Quality), V2 (Product Delivery), V3 (Product Cost), V4 (Product Flexibility), V5 (Product Design), V6 (Product Service), V7 (Communication with Customers), V8
(Degree of Customer Orientation), V9 (Product Pricing), V10 (Customer Satisfaction), V11
(Proactiveness), V12 (Product Innovation), V13 (Knowledge Acquisition), V14 (Employee
Skills), V15 (Open-mindedness). The data from each individual assessment was aggregated
into the initial direct relation matrix (Table 5) using the CFCS method. The fuzzy linguistic
data was converted into crisp values using the formulas (7)–(14) for each assessment. The
values given in Table 5 must first be normalized before creating the total relation matrix.
To produce the normalized direct relation matrix (Table 6), formulas (1) and (2) were
used. (D+R) and (D-R) values cannot be calculated without a total relation matrix, and
the values in Table 6 were necessary to create the total relation matrix. As explained in the
methodology section, next step was to create the total relation matrix. Applying formula (3)
created the total relation matrix (Table 7). Total relation matrix uses formula (3) to create D
values and formula (4) to create R values. D and R values were obtained by formulas (4), (5)
and (6). The values given in Table 7 were used to calculate (D+R) and (D-R) datasets. Table 8
was created using the net influence matrix calculation as introduced in Step 5 of DEMATEL
method. The values of Table 8 show the strength of the causal relations of the variables. In
order to map the causal relation diagram (Figure 2), (D+R) and (D-R) datasets obtained from
Table 7 were used. The arrows on Figure 2 represent only the crucial relationships, which
are higher than a certain threshold value (0.100, twice the average). As seen in Figure 2, the
cause group variables consist of V1, V2, V3, V4, V5, V11, V13, V14, and V15. The effect
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group variables consist of V6, V7, V8, V9, V10 and V12. The detailed explanation of every
variable presented on Figure 2 are discussed in the subsequent section.
Table 5. Initial direct relation matrix
Z

V1

V2

V3

V4

V5

V6

V7

V8

V9

V10

V11

V12

V13

V14

V15

V1

0.000 0.333 0.934 0.567 0.500 0.600 0.867 0.767 0.934 0.934 0.567 0.567 0.400 0.800 0.433

V2

0.333 0.000 0.400 0.500 0.333 0.533 0.733 0.367 0.500 0.834 0.367 0.367 0.400 0.433 0.200

V3

0.767 0.300 0.000 0.500 0.733 0.433 0.200 0.433 0.967 0.800 0.633 0.600 0.333 0.433 0.200

V4

0.667 0.567 0.767 0.000 0.567 0.400 0.333 0.567 0.633 0.500 0.500 0.700 0.567 0.567 0.467

V5

0.600 0.667 0.833 0.667 0.000 0.433 0.367 0.400 0.767 0.667 0.633 0.733 0.500 0.567 0.400

V6

0.200 0.266 0.367 0.233 0.266 0.000 0.633 0.733 0.366 0.800 0.433 0.267 0.567 0.533 0.367

V7

0.467 0.333 0.200 0.433 0.533 0.567 0.000 0.734 0.367 0.733 0.533 0.533 0.667 0.433 0.333

V8

0.600 0.400 0.233 0.467 0.600 0.700 0.800 0.000 0.533 0.733 0.567 0.600 0.600 0.433 0.400

V9

0.767 0.200 0.533 0.267 0.300 0.566 0.400 0.567 0.000 0.800 0.433 0.433 0.367 0.466 0.200

V10 0.533 0.200 0.500 0.300 0.633 0.667 0.800 0.800 0.500 0.000 0.433 0.633 0.400 0.500 0.300
V11 0.500 0.467 0.633 0.567 0.733 0.600 0.567 0.667 0.667 0.633 0.000 0.800 0.667 0.666 0.400
V12 0.733 0.333 0.600 0.633 0.834 0.367 0.433 0.567 0.700 0.600 0.733 0.000 0.466 0.533 0.333
V13 0.500 0.300 0.433 0.567 0.700 0.500 0.567 0.600 0.467 0.567 0.533 0.633 0.000 0.533 0.600
V14 0.800 0.733 0.533 0.700 0.767 0.600 0.533 0.633 0.533 0.567 0.667 0.700 0.633 0.000 0.700
V15 0.667 0.300 0.333 0.467 0.600 0.400 0.467 0.533 0.200 0.467 0.567 0.533 0.567 0.667 0.000

Table 6. Normalized direct relation matrix
X

V1

V2

V3

V4

V5

V6

V7

V8

V9

V10

V11

V12

V13

V14

V15

V1 0.000 0.036 0.101 0.062 0.054 0.065 0.094 0.083 0.101 0.101 0.062 0.062 0.043 0.087 0.047
V2 0.036 0.000 0.043 0.054 0.036 0.058 0.080 0.040 0.054 0.091 0.040 0.040 0.043 0.047 0.022
V3 0.083 0.033 0.000 0.054 0.080 0.047 0.022 0.047 0.105 0.087 0.069 0.065 0.036 0.047 0.022
V4 0.072 0.062 0.083 0.000 0.062 0.043 0.036 0.062 0.069 0.054 0.054 0.076 0.062 0.062 0.051
V5 0.065 0.072 0.091 0.072 0.000 0.047 0.040 0.043 0.083 0.072 0.069 0.080 0.054 0.062 0.043
V6 0.022 0.029 0.040 0.025 0.029 0.000 0.069 0.080 0.040 0.087 0.047 0.029 0.062 0.058 0.040
V7 0.051 0.036 0.022 0.047 0.058 0.062 0.000 0.080 0.040 0.080 0.058 0.058 0.072 0.047 0.036
V8 0.065 0.043 0.025 0.051 0.065 0.076 0.087 0.000 0.058 0.080 0.062 0.065 0.065 0.047 0.043
V9 0.083 0.022 0.058 0.029 0.033 0.062 0.043 0.062 0.000 0.087 0.047 0.047 0.040 0.051 0.022
V10 0.058 0.022 0.054 0.033 0.069 0.072 0.087 0.087 0.054 0.000 0.047 0.069 0.043 0.054 0.033
V11 0.054 0.051 0.069 0.062 0.080 0.065 0.062 0.072 0.072 0.069 0.000 0.087 0.072 0.072 0.043
V12 0.080 0.036 0.065 0.069 0.091 0.040 0.047 0.062 0.076 0.065 0.080 0.000 0.051 0.058 0.036
V13 0.054 0.033 0.047 0.062 0.076 0.054 0.062 0.065 0.051 0.062 0.058 0.069 0.000 0.058 0.065
V14 0.087 0.080 0.058 0.076 0.083 0.065 0.058 0.069 0.058 0.062 0.072 0.076 0.069 0.000 0.076
V15 0.072 0.033 0.036 0.051 0.065 0.043 0.051 0.058 0.022 0.051 0.062 0.058 0.062 0.072 0.000
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Table 7. Total relation matrix
T

V1

V2

V3

V4

V5

V6

V7

V8

V9

V10

V11

V12

V13

V14

V15

V1

0.330 0.254 0.390 0.333 0.379 0.363 0.399 0.418 0.425 0.479 0.366 0.386 0.329 0.384 0.263

V2

0.261 0.151 0.246 0.241 0.261 0.263 0.292 0.275 0.279 0.350 0.250 0.264 0.241 0.254 0.172

V3

0.347 0.211 0.247 0.277 0.341 0.291 0.277 0.323 0.371 0.396 0.315 0.329 0.268 0.294 0.199

V4

0.352 0.248 0.336 0.240 0.341 0.300 0.304 0.350 0.353 0.384 0.317 0.354 0.305 0.321 0.236

V5

0.359 0.266 0.355 0.318 0.296 0.316 0.320 0.348 0.379 0.416 0.342 0.370 0.310 0.333 0.238

V6

0.240 0.174 0.233 0.209 0.248 0.202 0.275 0.303 0.257 0.337 0.250 0.248 0.251 0.257 0.185

V7

0.297 0.202 0.248 0.256 0.305 0.288 0.241 0.334 0.290 0.367 0.289 0.305 0.288 0.277 0.203

V8

0.336 0.226 0.275 0.280 0.336 0.324 0.345 0.287 0.332 0.398 0.316 0.336 0.304 0.301 0.226

V9

0.309 0.175 0.265 0.223 0.263 0.272 0.265 0.300 0.235 0.354 0.262 0.276 0.241 0.263 0.176

V10 0.316 0.197 0.287 0.252 0.325 0.308 0.330 0.352 0.315 0.307 0.290 0.325 0.271 0.293 0.206
V11 0.361 0.255 0.345 0.319 0.382 0.343 0.351 0.386 0.380 0.425 0.289 0.389 0.338 0.353 0.247
V12 0.364 0.229 0.326 0.308 0.371 0.302 0.318 0.356 0.365 0.399 0.344 0.289 0.300 0.323 0.227
V13 0.325 0.215 0.293 0.289 0.344 0.301 0.317 0.344 0.323 0.377 0.311 0.338 0.240 0.308 0.244
V14 0.407 0.294 0.353 0.348 0.403 0.360 0.366 0.402 0.385 0.441 0.374 0.397 0.351 0.304 0.289
V15 0.319 0.202 0.264 0.262 0.313 0.272 0.288 0.315 0.276 0.342 0.294 0.307 0.279 0.302 0.169

Table 8. Net influence matrix
T

V1

V1

0.000

V2

V3

V4

V5

V6

V7

V8

V2

0.007

V3

–0.043 –0.035

V4

0.019 0.007 0.059

V5

–0.020 0.006 0.014 –0.023

V6

–0.123 –0.089 –0.058 –0.092 –0.068

V7

–0.102 –0.089 –0.029 –0.048 –0.015 0.013

V8

–0.083 –0.049 –0.048 –0.070 –0.012 0.022 0.011

V9

–0.116 –0.104 –0.106 –0.130 –0.116 0.015 –0.025 –0.032

V9

V10

V11

V12

V13

V14

V15

V10 –0.163 –0.153 –0.109 –0.132 –0.091 –0.029 –0.036 –0.046 –0.038
V11 –0.005 0.005 0.029 0.001 0.040 0.094 0.062 0.070 0.118 0.135
V12 –0.022 –0.035 –0.004 –0.046 0.001 0.055 0.013 0.019 0.088 0.074 –0.044
V13 –0.004 –0.025 0.025 –0.016 0.034 0.050 0.029 0.040 0.082 0.105 –0.027 0.038
V14

0.023 0.040 0.058 0.027 0.070 0.103 0.089 0.101 0.122 0.148 0.021 0.075 0.043

V15

0.057 0.030 0.065 0.026 0.076 0.087 0.086 0.089 0.100 0.136 0.047 0.080 0.036 0.013 0.000

To sum up, three phased hybrid Delphi and fuzzy DEMATEL model was conducted with
academic experts and SME managers. In phase 1 of the proposed model, 60 competitiveness
variables were filtered from the competitiveness variable pool. In phase 2, the 15 most important competitiveness variables were identified. In phase 3, the causal relations were acquired
from the causal relation diagram. In addition to identifying the cause and effect groups and
relations of the variables, D+R values were used to reveal the importance level of each vari-
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Figure 2. Causal relation diagram

able, enabling the ranking step. The most important variable that affects SME competitiveness
was found to be Product Quality (V1), followed (in order of importance) by V10-V14-V5V11-V12-V8-V3-V4-V13-V7-V9-V6-V15-V2. The ranking of the cause group variables is
V1-V14-V5-V11-V3-V4-V13-V15-V2, and for the effect group, V10-V12-V8-V7-V9-V6.

4.3. Discussion
The chosen variables were categorized under four areas as production, marketing, innovation and organizational learning. The results support the idea that organizational learning is
a crucial emerging topic for creating business competitiveness and strategy policies (Pérez
López, Manuel Montes Peón, & José Vazquez Ordás, 2005). In phase 3, the causal relation
diagram (Figure 1) can produce valuable information for making strategic decisions. To
improve the variables in the effect group, SME managers need to firstly consider the cause
group variables. Thus, in order to increase competitive power of a SME, they need to prioritize variables that have high influence and high intensity of relation, as these are more
difficult to assess and enhance.
One serious potential misconception when interpreting the critical data given in Figure 2
would be to underestimate the importance of the variables with low D+R values. Although it
is true that low D+R value would mean less important compared to other variables, these 15
variables were identified as the most important competitiveness variables and the different
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impact of each should be thoroughly analysed. The causal relation diagram in Figure 2 shows
the importance levels of each variable, which supports the identification of the cause and effect relationships of the most important variables. According to the results, Open-mindedness
is the most influencing variable, followed by Employee Skills. However, the importance level
of Open-mindedness is significantly lower than Employee Skills, which holds a strategic position, as both a very high influencer and one of the most important variables. Therefore,
Employee Skills is a key variable for SME managers to focus on. Product Quality holds a
similar position as most important variable and a high influencer variable. Product Delivery
is another high influencer variable; however, it is perceived as the least important of the 15
variables. Before making any improvements to Product Delivery, managers would be advised
to focus on another influencer variable with high importance such as Product Quality.
Product Flexibility and Knowledge Acquisition both have mediocre importance; however, the
former, as the third most influencer variable, has a higher influence level than the latter. Proactiveness is a valuable variable like Product Quality with high influence and importance levels.
Product Cost, Product Design and Product Innovation are almost in the neutral area – and can
hardly be described as an influencer or influenced variable. Product Cost and Product Design
falls slightly in the cause group whereas Product Innovation falls slightly in the effect group.
Product Design and Product Innovation are perceived to have almost same importance level with
both having higher importance than Product Cost. Customer Satisfaction is the second most
important variable and the most influenced variable in the effect group. To increase customer
satisfaction levels, SME managers should focus first on the most influencer variables such as
Employee Skills or Product Quality. Product Pricing is one of the least important variables and
second most influenced variable. Pricing strategy is frequently categorised under marketing and
has various dependencies on other variables such as quality or cost (L. Leonidou, C. Leonidou,
Fotiadis, & Zeriti, 2013). Product Service, just as Product Pricing falls into same category of less
important and most influenced variables. Communication with Customers and Degree of Customer Orientation are both in the effect group, however neither variables are greatly influenced
by other variables such as Customer Satisfaction. Degree of Customer Orientation has a high
importance level, and exclusively focusing on other variables would not significantly affect this
variable. Therefore, to increase their customer orientation performance, SME managers first
need to focus specifically on this variable, before the influencer variables.
Unlike many of the previous studies, Product Cost was not found to be the most important variable affecting competitiveness; both variables that represent innovation (V11
and V12) scored higher. This might imply that SMEs are willing to invest in innovation to
increase their competitive power (Yamin et al., 1997). SME managers should aim to build
learning organizations, to nurture new ideas and support proactive activities, and to encourage appropriate risk-taking. Product Quality, Customer Satisfaction and Employee Skills form
the three most important variables. Total Quality Management (TQM) is a highly appropriate customer focused, employee involved and quality centered method, as it involves the
continuous improvement of these three key variables. Thus, SME managers should consider
implementing TQM strategies to increase their firm’s competitive power. Also, long-term
relationships with the customers should be emphasized, taking into consideration customer
differentiation, in order to provide high quality services, ensuring customer loyalty.
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The three most influencing variables are Open-mindedness, Employee Skills and Product
Flexibility. As these are the most difficult to change, SME managers or human resources
department should make efforts to hire open-minded and skillful employees (Wanto & Suryasaputra, 2012). Personality tests can be conducted in the hiring process to reveal employee
characteristics. To attract those with the required qualities, SME managers can implement
performance rewarding or profit sharing programs to enhance employee benefits. Previous
studies suggest that Product Flexibility and Employee Skills are directly related, thus, hiring
skillful employees enables flexible production. Suitably skilled employees are better able to respond to environmental changes, allowing the firm to be more proactive. Customer Satisfaction, Product Pricing and Product Service are the variables that are most influenced. Evidently,
Customer Satisfaction is influenced by the cause group variables. Cause group variables such
as Product Quality and Product Flexibility play a crucial role in determining product pricing
policies, in line with marketing studies that support the view that the price is determined by
the market, rather than by the firm itself. Product service no longer follows predetermined
standard procedures, due to the dramatic increase in product variety, and the indeterminate
nature of customers. Finally, the importance of Product Flexibility, Product Delivery, and
Proactiveness underlines the need for SME managers to focus on logistics and responsiveness.
The research implications for this study include contributions to competitiveness literature, by addressing the need for the holistic approach in the field and offering a methodology for the analysis of competitiveness variables (Singh et al., 2008). The competitiveness
literature lacks holistic approach to factors affecting competitiveness of SMEs, thus, the SME
competitiveness variable pool was created to enable the gathering all of the variables, whether
widely known or emerging, in the production field. Scholars and practitioners were able
to examine the competitiveness variables holistically through the usage of hybrid model.
The competitiveness variable pool is a tool for all SME managers in the production field to
consider and reassess the factors that affect the SME competitiveness. Thus, the approach
considers new and emerging variables that are attracting the attention of scholars and practitioners globally. This paper reveals the most important 15 variables that are relevant to SME
competitiveness in the textile industry. Managers may aim find that a focus on these variables
will increase their firm’s competitive power and will gain potentially valuable insight from
the causal diagram obtained from the hybrid model. With a clear understanding of the influenced and influencer variables, managers can make strategic decisions on how to address
their firm’s competitive weaknesses. The results obtained from the proposed model can be
an effective guide for SME managers in the development of competitiveness improvement
policies.

Conclusions
This study suggests eight managerial implications. Five are deducted directly from the fuzzy
DEMATEL results, and remaining three are our recommendations to managers operating in
the field of textile industry based on the results of our model. Employee Skills is a high influencer and one of the key variables for focus and improvements to Product Quality should be
another priority. To increase customer satisfaction, influencer variables, such as these should
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be addressed first. A good pricing strategy is not influenced by Product Cost as much as
Product Quality. Influencer variables have no considerable impact on the Degree of Customer
Orientation. Therefore, it is crucial for managers to implement TQM strategies to increase
their firm’s competitive power. Conducting personality and skill tests before hiring, and
implementing performance rewarding systems or programs that focus to improve Employee
Skills should be a high priority for SME managers. Lastly, managers should be educated about
the importance of logistics and responsiveness.
There are also three research implications in this study. Firstly, the competitiveness variable pool, in which all of the variables that affect competitiveness of SME’s in the production
field are accumulated, can form the basis for future studies. Secondly, using holistic approach
in the analysis of competitiveness variables contributes to addressing the gap in the competitiveness literature. Thirdly, this paper presents a hybrid model that investigates the variables
that affect SME competitiveness, as well as their degree of importance, in the textile industry.
The hybrid model offers a platform to examine and analyze these variables by focusing on
the opinions of valuable academic experts and SME managers.
We acknowledge that applying Delphi method has its own limitations and issues; however, the new modifications introduced in our study are designed to reduce these limitations. For the DEMATEL method, we use fuzzy method to further enhance the decision
making process of SME managers. Using precise numerical values for human judgment and
decisions can cause a lack of clarity, introducing fuzzy logic is essential in respect to issues
inherently characterised by ambiguity and imprecision. However, although an appropriate
method, fuzzy logic for DEMATEL can never be entirely problem free when dealing with
human decisions. The competitiveness variable pool and the model framework can be applied to other sectors in the production field but it should be noted that the results obtained
in this specific study apply only to the textile industry in Turkey. Nevertheless, in future
studies, this framework can be used in different country or sector contexts for the purposes
of comparison.
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