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Hybrid business offerings in small internationalisers: A mixed-method analysis of internal 
capabilities through Hesitant Fuzzy Information 

Abstract 
Purpose. In this research, the initial list of internal capabilities in SMEs leading to success in 
international markets has been extracted. Then, the most relevant capabilities to international 
SMEs under servitisation and hybrid offerings have been screened. Next, the selected capabilities 
have been classified, and ultimately the relationship among the capabilities has been analysed. 
The conceptual model for SMEs participating in international markets with hybrid offerings has 
been illustrated.   

Methods. A literature review has been employed to extract the initial list of internal capabilities 
to address the research objectives. Then, a novel Hesitant Fuzzy Delphi (HFD) method has been 
developed to select the most relevant capabilities for SMEs for hybrid offerings in international 
markets by using the experts opinions. Subsequently, a novel Hesitant Fuzzy Interpretive 
Structural Modelling (HFISM) has been developed to classify the capabilities, design a level-
based conceptual model, and present the relationship among the prominent capabilities.  

Findings. After the literature review, sixteen internal capabilities leading to success in the 
international market via hybrid offerings have been extracted. Then, eight selected capabilities 
were chosen for further investigation by applying 15 expert opinions and via the HFD approach. 
According to HFISM results, a level-based conceptual model was emanated, and “ability to take 
advantage of international opportunities”, “financial strength”, “technology level”, and “efficient 
innovation management” were considered as the most fundamental capabilities resulting in 
successful hybrid offerings in international markets.  

Originality. Alongside the multi-layer decision-making approach developed in this manuscript 
to analyse the internal capabilities roles in hybrid offering success toward international markets, 
to the best knowledge of the authors, the hesitant fuzzy approaches developed in this article have 
not been previously presented by any other scholar. A novel hesitant fuzzy Delphi approach has 
been designed for consensus amongst the experts under uncertain circumstances. Furthermore, a 
novel hesitant fuzzy ISM has been suggested and employed in this research to comprehend the 
relationship among the internal capabilities.  

Keywords. Servitisation; hybrid business offering; SMEs; international; mixed-method; Hesitant 
Fuzzy Information.   
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1. Introduction 

In recent years, the international business environment has emerged with revolutionary 

platforms, infrastructures, and technologies (Jafari-Sadeghi et al., 2021). As a result, firms have 

had to adapt their operations and processes with cutting-edge technologies and new trends 

(Tongur and Engwall, 2014) to satisfy the ever-evolving demands of their customers in national 

and international markets. This transformation has led to significant changes in firms’ critical 

operations, such as offerings, processes, managerial decisions and practices, and marketing 

management (Raddats et al. 2019). Hence, innovativeness has become a fundamental 

characteristic of business models that provides a competitive advantage for international firms 

(Cassiman and Golovko, 2011) by increasing the firm’s flexibility while reduction of financial 

production costs (Lefebvre et al., 1991). Literature builds on the dichotomy of product and 

process innovation and highlights that new knowledge and novel initiatives can uplift firms 

international operation and marketing performance (Alegre and Chiva, 2008; Raymond and St-

Pierre, 2010; Vrontis and Christofi, 2021). Accordingly, contemporary business models have 

striven to enable manufacturing-centric firms to generate additional value by providing services 

(Baines et al., 2020). 

This shift of traditional manufacturers toward the combination of goods and services refers to the 

notion of business ‘hybrid offerings’ (Ulaga and Reinartz, 2011), which is different from pure 

manufacturing or pure service offerings (Gebauer et al., 2011). Similarly, ‘servitisation’ refers to 

the extent to which good-oriented firms generate value and income through service (Baines et al., 

2017). Indeed, a good-centric firm can provide various services such as maintenance, training, 

and customer support agreements to cover either products or customers (Baines and Lightfoot, 

2013, Eggert et al., 2014). Consequently, hybrid offerings constitute a wide range of benefits, 

such as creating new streams of income generation and revenue growth (Baines and Lightfoot, 

2013, Eggert et al., 2014; Vendrell–Herrero et al., 2018; Liu et al., 2019), enhancing the 

innovativeness of offerings (Eggert et al., 2011), addressing more responsively the needs of 

customers (Ostrom et al., 2010), improving the brand attractiveness and customer loyalty 

(Gaiardelli et al., 2014; Saccani et al., 2014; Li et al., 2018), and increasing offering advantages 

in highly competitive markets (Oliva and Kallenberg, 2003; Durugbo, 2014).  
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This is particularly important for their international marketing activities since they can leverage 

different offerings not only to attract new consumers and open a niche market in foreign 

countries but also to retain less loyal consumers by providing better services related to their 

goods and differentiating themselves from other international competitors. Indeed, 

internationalisation is seen as an achievement that causes the corporate to operate much better 

and have a more desirable performance (Vendrell-Herrero et al., 2021). Although very little 

attention has been paid to this, the extent to which SMEs leverage servitisation to enter 

international markets is crucial to explore  (Younis and Elbanna, 2022). Since international 

entrepreneurial SMEs usually start their activities using restricted resources, their 

internationalisation process is likely to be highly risky (Mostafiz et al., 2021). It is also a 

phenomenon affected by culture (Griffith et al., 2021); thus, it should be carefully studied, and 

the business model will play a significant role in this regard.  

Literature has increasingly explored how organisations successfully deploy a combination of 

goods and services in their offerings (e.g., Tabares, 2021). For instance, focusing on the role of 

digital transformation, Tronvoll et al. (2020) and Kohtamäki et al. (2020) found that advanced 

technologies drive manufacturing firms toward offering new services. However, extant research 

has mainly disentangled the strategic organisational changes and antecedents of servitisation 

(Paschou et al., 2020; Rabetino et al., 2018), whereas limited studies have explored its 

international dimension (Baines et al., 2017). Moreover, the literature has been dominated by 

research on large and multinational enterprises (MNEs) (Bustinza et al., 2017). There is little 

known about small and medium-sized enterprises (SMEs), which suffer from limited access to 

resources (Jafari-Sadeghi, 2021) but strive to explore international opportunities by adapting 

hybrid business models and providing new offerings. Yet, small internationalisers must develop 

distinct capabilities to provide hybrid offerings for international markets, which have been 

under-investigated by literature. Therefore, this paper aims to explore and examine SMEs’ 

internal capabilities contributing to their international hybrid business offerings and is set to 

propose a framework for appraising product-service adaption possibilities in new markets. 

To address our objectives, the authors have employed a mixed qualitative-quantitative 

methodology to synthesise the findings on SMEs in Iran (as a representative of emerging 

markets). First, a set of internal capabilities affecting SMEs’ hybrid offerings in international 
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markets is identified by systematically reviewing the literature. Then, using a novel and modified 

hesitant fuzzy Delphi (HFD) method, the most agreed factors amongst the international 

entrepreneurs are extracted. These factors are then evaluated, classified, and weighted. 

Furthermore, the relationship amongst these factors is achieved via a modified hybrid hesitant 

fuzzy Interpretive structural modelling (ISM) and “Matrice d'Impacts Croisés Multiplication 

Appliqué an Classement” (MICMAC) approach as HFISM-MICMAC for the first time. The 

realm of studies on product adaption is mainly based on the symmetric statistical correlation 

method. Thus, the main novelty of the current study is to provide an assessment tool considering 

the uncertainties of product adaption under hesitant fuzzy sets (HFs) theory to find a more 

granular evaluation of product adaption possibility.  

The authors have explored SMEs' international hybrid offerings' most essential but inclusive 

internal capabilities in Section 2. This is followed by the methodology section highlighting the 

hybrid decision-making-mathematical modelling in Section 3. After presenting the research 

findings in Section 4, the authors discussed the contributions by detailing the theoretical and 

practical implications in Section 5. Subsequently, the last section concludes the paper, addresses 

the research's limitations, and proposes potential areas for further studies.  

2. Literature Review 

2.1. Hybrid Offering vs. Pure Offerings 

In the past, firms were divided into two groups (i) manufacturing and (ii) service (Choo et al., 

2021). Manufacturing firms are firms whose processes lead to the production of goods, while 

service firms afford services as a product to customers. Over time, manufacturing firms moved to 

furnish services additionally. This hybrid offering complemented the firms' production process in 

the first place. As an illustration, services such as transportation, installation, maintenance, 

repairs, etc., complete firms' production processes (Schaarschmidt et al., 2021). In the second 

place, these services and goods generated revenue for firms and consolidated their position in 

current emerging markets (Ulaga and Reinartz, 2011). Therefore, this combination of responses 

to the developing competitive markets satisfies customers' needs and increases the product’s life 

(Schaarschmidt et al., 2017).  
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2.2. Servitisation  

Servitisation refers to adding value to core corporate offerings by extending services in a 

manufacturing company (Vandermerwe and Rada, 1988). While Vandermerewe and Rada 

introduced it, it was globally known and employed by Baines et al., 2009. According to Davies's 

(2004) suggestion, to achieve an excellent solution for customers, the goods and services should 

be successfully combined (Davies, 2004). Thus, there is a definition for the present offered 

solution that emphasises this combination that leads to a more effective utility for customers 

instead of separated elements of solution such as product and service. The term “combined 

solution” illustrates the importance of integration toward servitisation (Valtakoski, 2017; 

Sawhney, 2006). The servitisation necessitates two central pillars, including (i) the customer 

firm, which looks for enhancement in operations and performance using an optimal solution, and 

(ii) the manufacturing partner who provides and presents the solution (Valtakoski, 2017). In 

essence, this means that manufacturers transform a product-based business model to a service-

based business model to provide more added value for themselves and their customers (Paschou 

et al., 2020; Raddats et al., 2019). This term can be considered a competitive strategy for 

manufacturers (Baines et al., 2009). Some experts believe that service can provide more demand 

for related goods, and these two activities shouldn’t be separated; hence, both are essential for 

well-known manufacturers to improve and succeed (Ariu et al., 2020). In recent decades, about 

70% of manufacturers have employed new combined business models, and the innovativeness 

service behaviour caused almost 30% of their revenue. (Vendrell-Herrero et al., 2018). However, 

it is common to replace these two terminologies, (i) operations-led servitisation and (ii) 

marketing-led service infusion, to indicate the service transition marketing (Kowalkowski et al., 

2017). Servitisation emphasises relationships and interactions (Liu et al., 2019). Zhang et al. 

(2022) found that servitisation increases the power of corporates in the market dimension. 

Offering the integration of products and services provides a long-term, specific, and convenient 

concept to deal with rivals in developing countries (Baines et al., 2009). Therefore, this subject is 

extensively noticed by practitioners and researchers for more debates and communications 

(Kowalkowski et al., 2017). Numerous actors play a crucial role in servitisation, as demonstrated 

in Figure 1. 
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-------------------------------------- 

Please insert Figure 1 here 

-------------------------------------- 

Servitisation has been studied from various points of view, for instance, financial (Neely, 2008) 

consequences (Neely, 2008) and future challenges (Baines et al., 2009). Similarly, some scholars 

pinpointed the challenges of servitisation through a literature review methodology (Zhang and 

Banerji, 2017). They extracted five strings of challenges with negative and detrimental impacts 

on servitisation. Moreover, Rabetino et al. (2017) have drawn a strategy map of servitisation 

(Rabetino et al., 2017). On the other hand, in 2017, some scholars investigated the interrelated 

vital concepts, including (i) servitisation, (ii) service infusion, (iii) deservitisation, and (iv) 

service dilution (Kowalkowski et a., 2017). Digitalisation is also a highlighted topic studied by 

this concept (Kohtamäki et al., 2020; Paschou et al., 2020). Recently, some scholars studied the 

relationship between servitisation, sustainability, and customer satisfaction in B2Bs (Chaney et 

al., 2021). Recently, Davies et al. (2022) also presented a systematic review and future agenda 

for the supply chain and logistic systems roles in servtisation (Davies et al., 2022). Because 

globalisation is happening rapidly, servitisation in international markets is a significant issue to 

pay close attention to. In addition, servitisation is not limited to large companies. It also includes 

SMEs. In the following, these two views are discussed in more detail. 

2.3. Servitisation in International Markets  

Companies have always focused on presence in international markets (Chatterjee et al., 2021; 

Martín Martín et al., 2021; Vrontis and Basile, 2022). Expanding the business beyond domestic 

borders brings unparalleled benefits to firms. In addition to leading to potential markets 

(Charitou and Panayides, 2009; Switzer and Tahaoglu, 2015), it also provides opportunities to 

build collaborative networks (Falahat et al., 2021) and ultimately increase competitiveness. In 

addition to the highlighted benefits of entering international markets, some major threats and 

challenges must be addressed (Oguji and Owusu, 2021; Vrontis et al., 2022). Solving these 

challenges requires focusing on the company's internal and external capabilities. A critical point 

that has not been considered in previous research is that the presence in international markets is 

not limited to pure offerings but includes hybrid offerings. Hence, servitisation in international 

markets has not been studied in detail. 
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3. Methodology 

This research has been implemented in three phases: reviewing the literature, initial screening 

and relationship extraction. These phases and their appropriate steps are illustrated in Figure 2. 

The hesitant fuzzy approach developed for the Delphi and ISM is novel to the best knowledge of 

the authors. The preliminaries and basic operations are presented in Appendix A, and the basics 

of Delphi and ISM are explained in Appendix B.   

-------------------------------------- 

Please insert Figure 2 here 

-------------------------------------- 

Phase 1. Literature Review. To identify the various capability dimensions, literature was 

reviewed. The results were elaborated in Table 4, demonstrating sixteen dimensions of capability 

for servitisation in international SMEs. 

Phase 2. Initial Screening via Hesitant Fuzzy Delphi (HFD). Delphi is integrated with hesitant 

fuzzy sets to consider the uncertain condition of the international markets. The Delphi method 

has been widely used and employed by many scholars in different areas since 1975 (Linstone 

and Turoff, 1975). Since then, scholars have implemented many developments on the classical 

Delphi method to make it more practical and reliable for uncertain conditions. In this regard, 

Fuzzy Delphi (FD), Intuitionistic Fuzzy Delphi (IFD) (e.g., Roy and Garai, 2012), HFD (e.g., 

Liao et al., 2019), etc. were developed to use more reliable information while deciding 

unpredictable circumstances. Using experts' opinions while there are capable of sharing their 

opinion is attractive, especially if they can share their hesitation. For instance, if an expert 

determines the values of “X”, the following point is how much this expert is sure regarding their 

evaluation and how hesitant the expert is. Thus, developing the Delphi methodology while 

allowing experts to share their hesitation is essential for more reliable and robust results. Due to 

the high number of capability dimensions, experts were asked to select the most effective 

capability dimensions (Amoozad Mahdiraji et al., 2021). In this regard, a questionnaire is 

distributed among ten experts to collect their opinions on the effectiveness of 16 capabilities 

dimensions. According to the literature, the main point regarding selecting Delphi panel 

members is to select knowledgeable people in the field of study (Grisham, 2009).  
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Experts in this study have been elected by industry activists and academians in the 

internationalisation of product-service hybrid offers. These experts have 5 to 20 years of 

experience in this area. In addition, they are at least 26 years old and have at least a bachelor's 

degree. The sample size and respondent numbers are the sources of debate amongst the decision-

making and operations research experts (Kasanen et al., 2000). In a nutshell, there is no strict 

answer to this issue, and based on the type and scope of the research, the number of criteria and 

alternatives, the complexity of the problem, etc., the required sample size might change (Saaty 

and Ergu, 2015). Dealing with intangible and qualitative indicators, some researchers believe 

that due to critical enterprise decisions, opinions from a small group of key executives based on 

their experience and intuition are sufficient for generating reliable and valuable results (Chen et 

al., 2021). 

Consequently, since 2000, many scholars have applied decision-Making approaches to their 

research with few participants (e.g., 2-4 experts (Du et al., 2022, five experts (Shih, 2008), six 

experts (Kasanen et al., 2000)). Contrary to statistical analysis and simultaneously dealing with 

uncertainty and intangible indicators, decision-making approaches are beneficial in areas such as 

entrepreneurship and international business (Carayannis et al., 2021). Some scholars believe that 

between 2-10 experts are sufficient as more than ten experts would result in inconsistency and 

disagreement as they are all executive and eligible experts in their field. While there is no 

agreement about panel size in Delphi, several studies used a panel size of 10 experts (De Vet et 

al., 2005; Eubank et al., 2016; Avella, 2016). The profile of the experts is illustrated in Table 1. 

Note that the scholars briefly introduced the approach, research objectives and how to complete 

the HF Delphi questionnaire. Each expert spent an average of 80 minutes completing the 

questionnaire. Then the following steps were implemented.   

 -------------------------------------- 

Please insert Table 1 here 

-------------------------------------- 
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Step 1. Experts evaluated the presence of each capability dimension by electing some of the 

linguistic terms in Table 2, designed by the authors. The experts were allowed to select one or 

more than one of these linguistic terms according to their personal preferences and intuition.  

-------------------------------------- 

Please insert Table 2 here 

-------------------------------------- 

Step 2. The score of each capability dimension for each expert was determined by Eq. (9) 
(Appendix A). 

Step 3. The average and standard deviation (S.D.) of experts’ scores for the ith capability 

dimension were computed via Eqs. (1) and (2) according to hesitant fuzzy linguistic term sets 

(HFLTS) (Amoozad Mahdiraji et al., 2021). 

𝑀 =
1

𝑚
𝑠(ℎ)  (1) 

𝜎 =
∑ (𝑠(ℎ) − 𝑀 )

𝑚
 (2) 

It is notable that in Eqs (1) and (2), 𝑠(ℎ)  is the score of ith capability dimension found on the 

opinion of the kth expert. Additionally, m states the number of experts who participated in this 

research. 

Step 4. To check the consensus of the opinions in each round of HFD, the average of the S.D.s 

was measured via Eq. (3) (Rezaei et al., 2021).  

𝜎 =
1

𝑛
𝜎  (3) 

Note that in Eq. (3), n is the number of the capability dimensions. If this average is less than the 

threshold of 0.25 (distance between the values of two linguistic terms), then the consensus is 

achieved, and HFD is accomplished. Otherwise, experts are asked to express their modified 

opinions in another round. 
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Step 4. Eventually, the capability dimensions with an average score of 0.7 or more (threshold 

value) were screened and selected for further analysis. 

Phase 3. Hesitant Fuzzy Interpretive Structural Modeling (HFISM). Many scholars have 

frequently used the ISM-MICMAC classical version to analyse the relationship amongst a group 

of elements and how to classify them (e.g., Iqbal et al., 2021). Furthermore, many scholars have 

developed this method to make it more practical and suitable for uncertain situations with non-

deterministic values and numbers, such as Fuzzy ISM-MICMAC (e.g., Desingh, 2022). To the 

best knowledge of the authors, this research has applied the combination of the hesitant fuzzy 

sets with ISM for the first time. Hence, two panels of experts (the same members who 

participated in the HFD phase) have been elected to share their opinions. ISM is an expert-based 

sampling method to capture the casual relationship among a set of factors (Rahimi et al., 2020; 

Zarghamfard and Meshkini, 2022). No general criteria are proposed to select a group of experts 

for participating in the ISM process. The main point in selecting experts is their expertise in the 

field. Furthermore, different experts are used in various studies, with a median number of 11 

experts (Ahmad and Qahmash, 2021). Considering the Delphi panel's expertise and the number 

of experts, the same panels are used to gather their opinion in this phase. They could select more 

than one relation in the condition of hesitation amongst the dimensions. In the following, the 

steps of HFISM are described. Similar to the first round of data gathering, in this phase, the 

scholars defined the process in 30 minutes, and each panel spent an average of two hours 

completing the HFISM questionnaire.  

Step 1. The structural self-interaction matrix is formed with the opinions of two panels of experts 

(According to Table 1). In this regard, each panel determines the relationship between the two 

capability dimensions i and j based on the relationships in Table 3 (Appendix B). If in doubt, 

experts can select several relationships to evaluate the effectiveness of the capability dimension. 

Step 2. The Initial Reachability Matrix (IRM) is formed according to the values indicated in 

Table 3 (last column) and Step 2 of the ISM method in Appendix B. It is noticeable that there 

can be more than one value in an array of the matrix due to the hesitation level of the experts. 

Step 3. The score of each panel’s matrix was computed by Eq. (9) (Appendix A). The final 

reachability matrix (FRM) was constructed on the two panels' average score (arithmetic mean). 
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Then, the transitivity analysis rule is implemented for the final check (Step 3 of the ISM method 

in Appendix B). 

Step 4. The driving and dependence power of the dimensions were computed via Eqs. (10) and 

(11) (Step 4 of the ISM method in Appendix B). 

Step 5. According to Step 5 of the ISM method in Appendix B, an ordered pair in this modified 

version was designed by the authors to determine the antecedent (input), and reachability 

(output) sets as follows 𝐼𝑆𝑀 𝑃𝑎𝑖𝑟 (𝐴&𝑅) = {(𝑐𝑎𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑑𝑖𝑚𝑒𝑛𝑡𝑖𝑜𝑛, 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑖𝑛𝑝𝑢𝑡 𝑜𝑟 𝑜𝑢𝑡𝑝𝑢𝑡 𝑓𝑟𝑜𝑚 𝐹𝑅𝑀)}. 

Here, the first element presents the capability dimension ID, and the second is the degree of the 

output or input emanating from the FRM. However, the minimum degree of output and input 

was used for the intersection sets as 𝐼𝑆𝑀 𝑃𝑎𝑖𝑟 (𝐼) = {(𝑐𝑎𝑝𝑎𝑏𝑖𝑙𝑖𝑡𝑦 𝑑𝑖𝑚𝑒𝑛𝑡𝑖𝑜𝑛, 𝑚𝑖𝑛𝑖𝑚𝑢𝑚 𝑑𝑒𝑔𝑟𝑒𝑒 𝑜𝑓 𝑖𝑛𝑝𝑢𝑡/

𝑜𝑢𝑡𝑝𝑢𝑡 𝑓𝑟𝑜𝑚 𝐹𝑅𝑀)}. Note that A, R, and I stand for antecedent, reachability, and intersection sets.   

Step 6. The dimensions were levelled, and the relationship between them was drawn according 

to the values of the FRM. Eventually, the MICMAC classification of the factors was achieved 

(according to the MICMAC method in Appendix B).  

4. Results  

Servitisation is an efficient strategy for developing countries that has been neglected so far 

(Marjanovic et al. 2018). Paying attention to this sector can benefit these countries in the 

development path. In international markets, hybrid offerings can significantly improve the 

production performance gap and contribute to global growth (Baluch et al., 2017). The 

developing economies make up 82% of the world's population, raising their global output share 

from 20% in the 1990s to more than 30% in 2009 (European Central Bank, 2010). According to 

the World Bank, Iran's economy is emerging slowly (Khalil, 2022). 

For this reason, this country is one of the economies whose study can become a benchmark for 

the study of other developing countries. In 2017, Iran's services exports amounted to $9.8 billion, 

ranking 53rd among 145 countries (OEC). The sum of these reasons has caused Iran to be 

selected as a growing economy as the subject of the present study. 

In the first step, by reviewing the literature, a list of firms’ capabilities affecting SMEs ’ hybrid 

offerings in international markets was provided and mentioned in Table 4. SMEs, as well as 
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large companies, can benefit from servitisation. According to Aquilante and Vendrell-Herrero’s 

study on over 4000 German SMEs, many selling a package of products and services operate 

more efficiently and productively (Aquilante and Vendrell-Herrero, 2021). Therefore, this issue 

should be considered in these companies. So far, preliminary research has investigated this area. 

Rapaccini et al. (2019) studied the role of strategic alliance in servitisation of SMEs (Rapaccini 

et al., 2019). Furthermore, Chalal et al. (2015) proposed a decision aid to offer operational 

support for the servitisation of industrial SMEs (Chalal et al., 2015). In addition, Peillon and 

Dubruc (2019) investigated the barriers to digital servitisation through the case study of French 

manufacturing SMEs (Peillon and Dubruc, 2019). It should be noted that the research gap in this 

field is quite apparent. In the current research, an attempt has been made to indicate some of its 

dimensions. Numerous types of research have been conducted on firms’ internal capabilities 

(e.g., Coreynen et al., 2020; Salim et al., 2019; Tunyi et al., 2019), but restricted studies have 

been concentrated on these capabilities for servitisation such as (Agyei-Boapeah et al., 2019). 

Accordingly, literature has been studied to extract the SME's capabilities. The extracted 

capabilities are then justified with servitisation in international markets. Table 4 demonstrates the 

results of this review. 

-------------------------------------- 
Please insert Table 4 here 

-------------------------------------- 

As illustrated in Table 4, sixteen capability dimensions are extracted and asserted. These 

dimensions are an essential part of the capabilities discussed in this study. These capabilities are 

a highlighted actor in servitisation, as mentioned in Figure 1. various investigations have been 

implemented in servitisation. Some of these researches are presented in Table 5.  

-------------------------------------- 
Please insert Table 5 here 

-------------------------------------- 
From a technical point of view, analysing previous research demonstrates that most of them have 

been implemented qualitatively or statistically. A few types of research have applied a 

quantitative framework, for instance, Multiple criteria decision-making (MCDM) techniques, 

e.g. (Legault et al., 2019). In contrast, this research employs a hybrid literature review-MCDM 

framework to achieve accurate results and comprehensive achievement. The literature review 
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provides an initial list of SMEs' internal capabilities for servitisation in international markets. 

However, identifying which of these capabilities is relevant to SMEs, how they are 

interconnected, and what the importance and value of each capability are questions that require 

quantitative analytics to answer. As a result, the hybrid uncertain decision-making approach has 

been employed after the SLR to support and respond to research questions. Despite vast 

employment, this process is still complex and uncertain (Vendrell–Herrero et al., 2018). In 

addition, the proposed framework considers the condition of uncertainty using hesitant fuzzy 

values. The study of an issue related to international markets has various doubts that have been 

addressed in this way. HFD and HFISM approaches developed in this article are novel and have 

not been used previously to the best knowledge of the authors.  

Moreover, previous researchers have not concentrated adequately on the actors of servitisation 

mentioned in Figure 1. In addition, large companies have been studied more than SMEs. 

Furthermore, servitisation has not been considered for international markets well. Current 

research reviewed the literature to extract the internal firms’ capabilities and justified them for 

SMEs’ servitisation in international markets. 

Hesitant Fuzzy Delphi. In the second phase, experts described in Table 1 were asked to 

determine the effect of each firm’s capability on SMEs’ hybrid offerings in international markets 

by linguistic terms in Table 2. These terms were then transferred into numbers, as elaborated in 

Table 2. Due to hesitation, experts were allowed to select multiple terms to express their 

opinions. Subsequently, each expert’s opinion score was calculated by Eq. (9) (Appendix A). In 

the following, the average and standard deviations of the scores were measured by Eqs. (1) and 

(2), respectively. The results are illustrated in Table 6.  

-------------------------------------- 

Please insert Table 6 here 

-------------------------------------- 

Out of the 16 identified capability dimensions extracted from the literature review, eight 

effective ones with a final score of greater than 0.7 are screened by HFD and highlighted in grey. 

The HISM approach further investigated these selected factors/capabilities. However, to control 

the reliability of the screened factors and to measure the consensus amongst the experts, the 
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standard deviation of responses (SD) from the experts for each dimension was measured. As a 

result, the average SDs was nearly 0.23, less than the acceptable threshold (0.25). Hence, 

responses reached a consensus, and HFD obtained the list of required capabilities in the first 

round.  

Hesitant Fuzzy Interpretive Structural Modeling. Hesitant ISM analysed the screened 

capability dimensions of Table 6 achieved by HFD. In this regard, two panels of experts 

determined the relationship between the capability dimensions (according to Table 3). Like HFD, 

each panel could have expressed their opinions through multiple relations. Each panel spent 

nearly two hours completing the HFISM questionnaire. The score of each panel was attained by 

Eq. (9) (Appendix A), and the average of the panels' opinions was measured by applying the 

arithmetic mean. Eventually, the FRM was constructed as in Table 7. 

-------------------------------------- 

Please insert Table 7 here 

-------------------------------------- 

In Table 7 and by implementing the ISM methodology (transitivity rule), the FRM has been 

achieved. The values of this table indicate that there are some strong relations between internal 

capabilities (value 1), some weak relations (value 0 and 0.25), and some moderate impact 

between capabilities (value 0.5). Next, the input, output, and intersection set with their degrees 

were obtained, as discussed previously in the methodology section (Step 5 of phase 3). 

Accordingly, the results are presented in Table 8. 

-------------------------------------- 

Please insert Table 8 here 

-------------------------------------- 

According to Table 8, five levels of the capability dimensions were emanated. This indicates that 

the HFISM algorithm was repeated five times until these levels emanated. The last column of 

Table 8 indicates in which run of the algorithm the dimension was allocated to a specific level. 

For instance, dimension 3, “financial strength” was allocated to level four in the fourth run of the 

algorithm. The reachability (output) indicates the values of 0.5 or above in a specific row of 
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FRM, and the antecedent (input) represents the factors that scored 0.5 or above in the columns of 

the FRM. The intersection degree also illustrates the minimum output/ input degree in 

reachability and antecedent sets. These levels are also depicted in Figure 3. 

-------------------------------------- 

Please insert Figure 3 here 

-------------------------------------- 

Notice that in Figure 3, the horizontal axis, vertical axis, and the size of bubbles indicate the 

level of the capability dimension, number of intersection elements, and shared degree of the 

dimensions according to HFISM methodology. As it is clear from Figure 3, C1, the “ability to 

take advantage of international opportunities” is the most fundamental dimension, and alongside 

the C2 “efficient innovation management”, C5 “technology level”, and C3 “financial strength” 

results in C4 “strong and efficient collaboration networks” and C7 “highly competitive 

advantage”. Eventually, all together results in the primary target, which is more C8 “experience 

of presence in international markets”. In addition, the relationships of the dimensions are 

elaborated in Figure 4. Tables 6 and 7 show that only relationships with the value of 1 have been 

used in level-based conceptual model design.  

-------------------------------------- 

Please insert Figure 4 here 

-------------------------------------- 

MICMAC Analysis. MICMAC analysis is implemented to classify the capability dimensions 

into four groups autonomous, dependent, linkage and independent. In this regard, each 

dimension's driving and dependence power is computed by Eqs. (10) and (11) (Appendix B). 

The results are described in Table 9. 

-------------------------------------- 

Please insert Table 9 here 

-------------------------------------- 

According to Table 9, the “ability to take advantage of international opportunities” scored the 

highest driving power. On the other hand, the “Capacity to respond to customer needs” and 
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“Experience of presence in international markets” received the highest dependence power. This 

indicates how reliable the findings are as the capabilities and abilities are the main drivers, and 

responding to customers is a dependent factor. Found on driving and dependence power 

mentioned in Table 9, the categories of capability dimensions were obtained as illustrated in 

Figure 5. 

-------------------------------------- 

Please insert Figure 5 here 

-------------------------------------- 

As depicted in Figure 5, four dimensions were independent, three dimensions were dependent, 

and one dimension was classified as autonomous. Notably, none of the dimensions were linkage 

factors.  

5. Discussion and Implications 

In this research, a mixed qualitative-quantitative method has been provided to (1) identify the 

internal capabilities for servitisation of SMEs, (2) justify them with the condition of servitisation 

in international markets, (3) determine the most significant dimensions and (4) analyse the 

relationships between them. Therefore, a literature review was conducted to recognise the 

various capability dimensions of SMEs. The extant research (e.g., Tunyi et al., 2019; Salim et al., 

2019) has explored the internal capabilities of the firms regardless of their impact on the 

international marketing perspectives or their role in the servitisation decision of the firms. 

However, the main contribution of this paper joins the pioneering research that investigates scant 

studies of what drives young and entrepreneurial SMEs to undertake servitisation strategies for 

their subsequent international market expansion successfully. The literature highlights that 

servitisation is a competitive strategy for manufacturers (Baines et al., 2009) to create demands 

for their novel services and increase those for their current related goods (Ariu et al., 2020). 

Hence, servitisation serves as a strategy that enhances the marketing capacities of firms, 

particularly in international operations. In this vein, the contribution of our research disentangles 

the largely ignored debate of what internal capabilities make SMEs servitise in their international 

marketing activities.  
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In exploring internal capabilities towards SMEs’ servitisation, we identified sixteen dimensions 

tailored to the study area demonstrated in Table 4. As these dimensions have been taken from 

various sources, experts have been asked to finalise the most critical dimensions. Hence, a 

modified HFD was implemented to apply experts’ opinions. Antecedently, Delphi was 

developed employing hesitant fuzzy sets (Amoozad Mahdiraji et al., 2021); nonetheless, using an 

average of SDs as an index to examine the consensus could simplify the computation and reduce 

the number of Delphi rounds. Following this, ISM was developed to analyse the relationships of 

the main capabilities with hesitant fuzzy information. As the study area is accompanied by high 

uncertainty, ISM has been combined with hesitant fuzzy to consider the doubts in experts’ 

opinions. Earlier, ISM was developed employing fuzzy sets (Ragade, 2011; Yadav and Singh, 

2020); however, to our knowledge, it is the first time hesitant fuzzy sets are employed in ISM 

methodology. Ultimately, MICMAC analysis was conducted to classify the dimensions. 

Therefore, the contribution of this paper proposes a novel method that international marketing 

scholars can employ to explore their niche marketing research questions via an expert-based and 

quantitative approach, mainly when the sample size is minimal. 

Furthermore, the findings of this research offer a novel construct to measure SMEs' most 

pertinent internal capabilities for servitisation in international marketing activities. These 

measures are specifically crucial for understanding and actualisation the servitisation 

opportunities. In this regard, we confirm the findings of De Massis et al. (2018) to highlight that 

firms’ ability to take advantage of international opportunities (C1) is a crucial factor that affects 

other dimensions. The other dimension that strongly contributes to the servitisation of 

international SMEs is Financial strength (C3). Extant research also highlights the relationship 

between financial performance and internationalisation (e.g., Wang et al., 2019). Moreover, 

efficient innovation management (C2) and technology level (C5) can also play a crucial role in 

international markets. In this vein, a line of research has explored innovation management in 

various international cases, such as the hotel (Pirnar, 2020) and the banking industry (Queiroz et 

al., 2020), which all included pure offerings and not hybrid offerings. Accordingly, our findings 

extend the significance of innovation management and technology in hybrid offerings. As 

follows, the robust and efficient collaboration networks (C4) and competitive advantages (C7) 

can strengthen the position of SMEs in international markets. From the customers' perspective, 
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servitisation should also be aligned with customers' requirements. Hence, the capacity to respond 

to these demands (C6) is a significant dimension. 

Also, this research proposes a unique and integrative framework that maps the interrelationships 

among the most pertinent factors towards SMEs’ servitisation. In this regard, as Figure 4 depicts, 

there is a reciprocal relationship between “efficient innovation management” and “strong and 

efficient collaboration networks”, which was supported by other scholars (e.g., Garousi 

Mokhtarzadeh et al., 2020; Yao et al., 2020). Similarly, following Cortellazzo et al. (2020), the 

relationship between the “ability to take advantage of international opportunities” and “financial 

strength” is reciprocal. Therefore, our framework advances servitisation debates in international 

marketing research by highlighting that the success of international marketing is highly 

dependent on the interaction among internal capabilities that leverage the likelihood of SMEs 

towards servitisation. 

Managers and entrepreneurs can also benefit from the results of this research. For instance, the 

fundamental drivers of young and entrepreneurial SMEs toward servitisation to participate in 

international markets were extracted in this research. As a result, managers should invest and 

strengthen their internal resources and capabilities in finance, innovation, technology, and 

capacity (Table 6-9). Consequently, these capabilities will increase the ability to take advantage 

of international opportunities and build efficient international collaboration networks (Figure 4). 

As a result, sustainable competitive advantage emanates for international entrepreneurial SMEs 

while focusing on servitisation. Considering the VRIO analysis (Value, Rarity, Inimitability, 

Organisational Support) model (David and David, 2017) and also the results of this research, the 

managers should remark that financial strength, technology readiness level (TRL), high capacity 

to respond to customer demands, and especially an efficient innovation system or culture, are 

essential factors to succeed in servitised international markets. These factors result in sustainable 

competitive advantage and act as winner attributes in international markets (Figure 3). Hence, 

allocating the budget, projects, plans, and strategies to these areas is recommended. Furthermore, 

managers should remember that building robust collaboration networks with other enterprises in 

the servitised international market depends on (i) their international experience and brand and (ii) 

the efficiency of their internal innovation processes (Figure 4-5). Thus, due to the lack of 

experience of young and entrepreneurial SMEs toward servitisation, creating an innovation 
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culture in international entrepreneurial SMEs and measuring the innovation process efficiency is 

indispensable.  

6. Conclusion and Future Recommendations 

This article aimed to (i) extract the initial list of internal capabilities in SMEs leading to success 

in international markets, (ii) select the most relevant capabilities to international SMEs under the 

concept of servitisation and hybrid offerings, (iii) classify the selected capabilities, and 

ultimately (iv) analyse the relationship amongst the capabilities and illustrate the conceptual 

model for SMEs to participate in international markets with hybrid offerings. As the type of 

capabilities selected for this research was mainly qualitative and due to the vagueness of these 

capabilities, uncertain MCDM approaches have been applied. To this aim, to the best knowledge 

of the authors, a novel hesitant fuzzy approach has been developed in this research for Delphi, 

MICMAC and ISM classical methods. Thus, HFD was applied to select relevant internal 

capabilities, HF-MICMAC was used for classifying the capabilities, and HFISM was employed 

to analyse the relationship amongst the capabilities and illustrate the conceptual model of hybrid 

offerings for SMEs in international markets.  

From the methodology perspective, this article develops a novel hesitant fuzzy approach in a 

multi-layer decision-making framework, including HFD, HF-MICMAC, and HFISM. Although 

the proposed framework is novel, other scholars could investigate some limitations in the future. 

For instance,  a mean-variance-based approach was developed in this article for the hesitant fuzzy 

section; nevertheless, other HF approaches, such as bi-objective modelling (e.g., Hajiagha et al., 

2018), are also applicable in the future. Besides, other uncertainty values or approaches, 

including intuitionistic fuzzy (IF), Pythagorean fuzzy (PF), Fermatean Fuzzy (F), interval values 

fuzzy (IVF), etc., are also applicable to consider the vagueness of environment and capabilities. 

Furthermore, to design the conceptual framework (Figure 4), other approaches such as decision-

making trial and evaluation laboratory (DEMATEL) and its uncertain approaches such as 

FDEMATEL, IFDEMATEL, etc., statistical-based approaches such as principal component 

analysis (PCA), explanatory/confirmatory factor analysis (EFA/CFA), etc. are applicable. 

However, it is noticeable that robust data-oriented surveys are required to implement the 

statistical-based approaches.  
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From Other perspectives, this research and the selected capabilities and proposed conceptual 

model are all based on the experts' opinion and their participation in the research during 

completing the first questionnaire (HFD) and second questionnaire (HFISM). These experts were 

all selected from the emerging economy of Iran. However, in other countries and more 

developed economies, the same research could be applied and provide an apparent benchmarking 

reference to compare the superior capabilities in emerging and developed countries for hybrid 

offerings in international markets. Especially in the HFD phase, using experts and SME activists 

from different countries would have been valuable and could be included in the future.   



22 

 

References 

Agyei-Boapeah, H., Osei, D., and Franco, M. (2019), Leverage Deviations and Acquisition Probability in 
the UK: The Moderating Effect of Firms’ Internal Capabilities and Deal Diversification Potential. 
European Management Review, 16(4), pp. 1059–1077.  
Ahmad, N., and Qahmash, A. (2021), SmartISM: Implementation and Assessment of Interpretive 
Structural Modeling, Sustainability, 13, pp. 1-27. 
Alegre, J. and Chiva, R. (2008), Assessing the impact of organizational learning capability on product 
innovation performance: An empirical test, Technovation, 28(6), pp. 315-326. 
Amoozad Mahdiraji, H., Sedigh, M., Razavi Hajiagha, S. H., Garza-Reyes, J. A., Jafari-Sadeghi, V., and 
Dana, L.P. (2021), A novel time, cost, quality and risk tradeoff model with a knowledge-based hesitant 
fuzzy information: An RandD project application. Technological Forecasting and Social Change, 
172(March), p. 121068.  
Aquilante, T., and Vendrell-Herrero, F. (2021), Bundling and exporting: evidence from German SMEs, 
Journal of Business Research, 132, pp. 32-44. 
Ariu, A., Mayneris, F., and Parenti, M. (2020), One way to the top: How services boost the demand for 
goods, Journal of International Economics, 123, p. 103278. 
Atanassov, K.T. (1986), Intuitionistic fuzzy sets. Fuzzy Sets and Systems, 20(1), 87–96.  
Ariu, A., Mayneris, F., and Parenti, M. (2020), One way to the top: How services boost the demand for 
goods, Journal of International Economics, 123, p.103278. 
Avella, J. (2016), Delphi Panels: Research Design, Procedures, Advantages, and Challenges, 
International Journal of Doctoral Studies, 11(1), pp. 305-321. 
Babajide, A., Osabuohien, E., Tunji-Olayeni, P., Falola, H., Amodu, L., Olokoyo, F., Adegboye, F., and 
Ehikioya, B. (2021), Financial literacy, financial capabilities, and sustainable business model practice 
among small business owners in Nigeria.  
Baluch, N., Ariffin, A.S., Abas, Z., and Mohtar, S. (2017), Servitization in Malaysian poultry contract 
farming: a critical overview. International Journal of Supply Chain Management, 6(1), pp. 259-265. 
Bhowmick, A.K., and Mitra, B. (2019), Listen to me, my neighbors or my friend? Role of complementary 
modalities for predicting business popularity in location based social networks, Computer 
Communications, 135, pp. 53-70. 
Bustinza, O.F., Vendrell-Herrero, F. and Baines, T. (2017), “Service implementation in manufacturing: an 
organisational transformation perspective, International Journal of Production Economics, 192, pp. 1-8. 
Baines, T. and Lightfoot, H. (2013), Made to Serve: How Manufacturers Can Compete through 
Servitization and Product Service Systems, John Wiley and Sons, Chichester. 
Baines, T.S., Lightfoot, H.W., Benedettini, O., and Kay, J.M. (2009), The servitization of manufacturing: 
A review of literature and reflection on future challenges. Journal of Manufacturing Technology 
Management, 20(5), pp. 547–567.  
Baines, T., Ziaee Bigdeli, A., Bustinza, O.F., Shi, V.G., Baldwin, J. and  Ridgway, K. (2017), 
“Servitization: revisiting the state-of-the-art and research priorities”, International Journal of Operations 
and Production Management, 37(2), pp. 256-278.  
Baines, T., Ziaee Bigdeli, A., Sousa, R., and Schroeder, A. (2020), Framing the servitization 
transformation process: A model to understand and facilitate the servitization journey. International 
Journal of Production Economics, 221, pp. 107463.  
Bhowmick, A.K., and Mitra, B. (2019), Listen to me, my neighbors or my friend? Role of complementary 



23 

 

modalities for predicting business popularity in location based social networks. Computer 
Communications, 135, pp.53–70.  
Cassiman, B. and Golovko, E. (2011), “Innovation and internationalization through exports”, Journal of 
International Business Studies, 42(1), pp. 56-75. 
Calabrese, A., Levialdi Ghiron, N., Tiburzi, L., Baines, T., and Ziaee Bigdeli, A. (2019), The 
measurement of degree of servitization: literature review and recommendations, Production, Planning, 
and Control, 30(13), pp. 1118–1135.  
Carayannis, E.G., Campbell, D.F., and Grigoroudis, E. (2021), Helix trilogy: The triple, quadruple, and 
quintuple innovation helices from a theory, policy, and practice set of perspectives, Journal of the 
Knowledge Economy, pp. 1-30. 
Chalal, M., Boucher, X., and Marques, G. (2015), Decision support system for servitization of industrial 
SMEs: a modelling and simulation approach, Journal of Decision Systems, 24(4), pp. 355–382.  
Chaney, D., Gardan, J., and De Freyman, J. (2021), A framework for the relationship implications of 
additive manufacturing (3D printing) for industrial marketing: servitization, sustainability and customer 
empowerment, Journal of Business and Industrial Marketing, 37(1), pp. 91-102. 
Charitou, A., and Panayides, M. (2009), Market making in international capital markets: Challenges and 
benefits of its implementation in emerging markets, International Journal of Managerial Finance, 5(1), 
pp. 50–80.  
Chatterjee, S., Chaudhuri, R., and Vrontis, D. (2021), Knowledge sharing in international markets for 
product and process innovation: moderating role of firm's absorptive capacity, International Marketing 
Review, 39(3), pp. 706-733. 
Chen, M., Chen, Y., Liu, H., and Xu, H. (2021), Influence of information technology capability on service 
innovation in manufacturing firms, Industrial Management and Data Systems, 121(2), pp. 173–191.  
Choo, A., Narayanan, S., Srinivasan, R., and Sarkar, S. (2021), Introducing goods innovation, service 
innovation, or both? Investigating the tension in managing innovation revenue streams for manufacturing 
and service firms, Journal of Operations Management, 67(6), pp. 704–728.  
Coreynen, W., Matthyssens, P., Vanderstraeten, J., and van Witteloostuijn, A. (2020), Unravelling the 
internal and external drivers of digital servitization: A dynamic capabilities and contingency perspective 
on firm strategy, Industrial Marketing Management, 89, pp. 265–277.  
Cortellazzo, L., Bonesso, S., and Gerli, F. (2020), Entrepreneurs' behavioural competencies for 
internationalisation: Exploratory insights from the Italian context, International Journal of 
Entrepreneurial Behavior and Research, 26(4), pp. 723-747. 
Dahiya, D., and Mathew, S. K. (2018), IT infrastructure capability and eGovernment system performance: 
an empirical study, Transforming Government: People, Process and Policy, 12(1), pp. 16–38.  
Davies, A. (2004), Moving base into high-value integrated solutions: A value stream approach, Industrial 
and Corporate Change, 13(5), pp. 727–756. 
Davies, P., Liu, Y., Cooper, M., and Xing, Y. (2022), Supply chains and ecosystems for servitization: a 

systematic review and future research agenda, International Marketing Review, (ahead-of-print). 

David, F.R., and David, M.E. (2017), Strategic management: concepts and cases: A competitive 
advantage approach (p. 127). Pearson. 
De Massis, A., Frattini, F., Majocchi, A., and Piscitello, L. (2018), Family firms in the global economy: 
Toward a deeper understanding of internationalization determinants, processes, and outcomes, Global 
Strategy Journal, 8(1), pp. 3–21.  



24 

 

Desingh, V. (2022), Internet of Things adoption barriers in the Indian healthcare supply chain: An ISM‐
fuzzy MICMAC approach, The International journal of health planning and management, 37(1), pp. 318-
351. 
De Vet, E., Brug, J., De Nooijer, J., Dijkstra, A., and De Vries, N. (2005), Determinants of forward stage 
transitions: a Delphi study, Health Education Research, 20(2), pp. 195-205. 
Dhir, S., and Dhir, S. (2020), Modeling of strategic thinking enablers: a modified total interpretive 
structural modeling (TISM) and MICMAC approach, International Journal of Systems Assurance 
Engineering and Management, 11(1), pp. 175–188.  
Du, N., Huang, Y., Dai, A.M., Tong, S., Lepikhin, D., Xu, Y., and Cui, C. (2022, June), Glam: Efficient 
scaling of language models with mixture-of-experts, In International Conference on Machine 
Learning (pp. 5547-5569), PMLR. 
Durugbo, C. (2014), “Strategic framework for industrial product-service co-design: findings from the 
microsystems industry”, International Journal of Production Research, 52(10), pp. 2881-2900.  
Eggert, A., Hogreve, J., Ulaga, W. and Muenkhoff, E. (2011), “Industrial services, product innovations, 
and firm profitability: a multiple-group latent growth curve analysis”, Industrial Marketing Management, 
40(5), pp. 661-670. 
Eggert, A., Hogreve, J., Ulaga, W. and Muenkhoff, E. (2014), “Revenue and profit implications of 
industrial service strategies”, Journal of Service Research, 17(1), pp. 23-39.  
EMD. (2010), The External Environment of the Euro Area. Brussel: Economic and Monetary 
Developments. 
Eubank, B., Mohtadi, N., Lafave, M., Wiley, J., Bois, A., Boorman, R., and Sheps, D. (2016), Using the 
modified Delphi method to establish clinical consensus for the diagnosis and treatment of patients with 
rotator cuff pathology, BMC Medical Research Methodology, 16, pp.1-15. 
European Central Bank, (2010), The external Environment of the Euro Area, Monthly Bulletin, October 
2010. 
Falahat, M., Lee, Y.Y., Soto-Acosta, P., and Ramayah, T. (2021), Entrepreneurial, market, learning and 
networking orientations as determinants of business capability and international performance: the 
contingent role of government support, International Entrepreneurship and Management Journal, 17(4), 
pp. 1759–1780.  
Farhadinia, B. (2014), A series of score functions for hesitant fuzzy sets, Information Sciences, 277, pp 
102–110.  
Gaiardelli, P., Songini, L. and Saccani, N. (2014), “The automotive industry: heading towards 
servitization in Turbulent Times”, in Lay, G. (Ed.), Servitization in Industry, Springer International 
Publishing, pp. 55-72. 
Gamba, D., Minola, T., and Kalchschmidt, M. (2021), Shaping Servitization In Smes Related Research A 
Systematic Literature Review And Future Research Directions, Servitization: A Pathway Towards A 
Resilient, Productive And Sustainable Future, 10(12), p. 279. 
Garousi Mokhtarzadeh, N., Amoozad Mahdiraji, H., Jafarpanah, I., Jafari-Sadeghi, V. and Cardinali, S. 
(2020), "Investigating the impact of networking capability on firm innovation performance: using the 
resource-action-performance framework", Journal of Intellectual Capital,  21(6), pp. 1009-1034. 
Gebauer, H., Paiola, M., Saccani, N., and Rapaccini, M. (2021), Digital servitization: Crossing the 
perspectives of digitization and servitization, Industrial Marketing Management, 93, pp. 382–388.  
Gölgeci, I., Gligor, D. M., Lacka, E., and Raja, J. Z. (2021), Understanding the influence of servitization 
on global value chains: a conceptual framework, International Journal of Operations and Production 



25 

 

Management, 41(5), pp. 645–667.  
Grabis, J., and Kampars, J. (2018), Capability Management in the Cloud, Capability Management in 
Digital Enterprises, pp. 175–188.  
Griffith, D.A., Dean, T., and Hoppner, J.J. (2021), Choices and Consequences: Recommendations for an 
Improved Understanding of Cultural Distance in International Marketing Research, Journal of 
International Marketing, 29(3), pp. 23-42. 
Grisham, T. (2009), The Delphi technique: a method for testing complex and multifaceted topics, 
International Journal of Managing Projects in Business, 2(1), pp. 112-130. 
Hashemi, S.S., Mahdiraji, H.A., Azari, M., and Hajiagha, S.H.R. (2022), Causal modelling of failure fears 
for international entrepreneurs in tourism industry: a hybrid Delphi-DEMATEL based approach. 
International Journal of Entrepreneurial Behavior and Research, 28(3), pp. 602-627.  
Huang, C. C., and Huang, S. M. (2020), External and internal capabilities and organizational 
performance: Does intellectual capital matter? Asia Pacific Management Review, 25(2), pp. 111–120.  
Iqbal, M., Ma, J., Ahmad, N., Hussain, K., and Usmani, M. S. (2021), Promoting sustainable construction 
through energy-efficient technologies: an analysis of promotional strategies using interpretive structural 
modeling, International Journal of Environmental Science and Technology 2021 18:11, 18(11), pp. 
3479–3502.  
Jafari-Sadeghi, V. (2021), Internationalisation, Risk-Taking, and Export Compliance: A Comparative 
Study Between Economically Advanced and Developing Country, International Journal of 
Entrepreneurship and Small Business, 43(3), pp. 384–408.  
Jafari-Sadeghi, V., Amoozad Mahdiraji, H., Bresciani, S., and Pellicelli, A.C. (2021), Context-specific 
micro-foundations and successful SME internationalisation in emerging markets: A mixed-method 
analysis of managerial resources and dynamic capabilities, Journal of Business Research, 134, pp. 352-
364. 
Jafari-Sadeghi, V., Garcia-Perez, A., Candelo, E., and Couturier, J. (2021) Exploring the impact of digital 
transformation on value creation through technology entrepreneurship: Role of technology readiness, 
exploration and exploitation, Journal of Business Research, 124(2021), pp. 100-111.  
Joong-Kun Cho, J., Ozment, J., and Sink, H. (2008), Logistics capability, logistics outsourcing and firm 
performance in an e-commerce market, International Journal of Physical Distribution and Logistics 
Management, 38(5), pp. 336–359.  
Kamal, M.M., Sivarajah, U., Bigdeli, A.Z., Missi, F., and Koliousis, Y. (2020), Servitization 
implementation in the manufacturing organisations: Classification of strategies, definitions, benefits and 
challenges, International Journal of Information Management, 55(July), p. 102206.  
Kasanen, E., Wallenius, H., Wallenius, J., and Zionts, S. (2000), A study of high-level managerial 
decision processes, with implications for MCDM research, European Journal of Operational 
Research, 120(3), pp. 496-510. 
Kermanshachi, S., Dao, B., Shane, J., and Anderson, S. (2016), Project Complexity Indicators and 
Management Strategies-A Delphi Study, Procedia Engineering, 145, pp. 587–594.  
Khalil, Z. (2022, May 29), Islamic Republic of Iran. Retrieved from The World Bank: 
https://www.worldbank.org/en/country/iran/overview#1.  
Kohtamäki, M., Parida, V., Patel, P. C., and Gebauer, H. (2020), The relationship between digitalization 
and servitization: The role of servitization in capturing the financial potential of digitalization, 
Technological Forecasting and Social Change, 151, p. 119804.  



26 

 

Kolagar, M., Reim, W., Parida, V., and Sjödin, D. (2021), Digital servitization strategies for SME 
internationalization: the interplay between digital service maturity and ecosystem involvement, Journal of 
Service Management, 33(1), pp. 143-162. 
Kowalkowski, C., Gebauer, H., Kamp, B., and Parry, G. (2017), Servitization and deservitization: 
Overview, concepts, and definitions, Industrial Marketing Management, 60, pp. 4-10. 
Legault, P., De Santa-Eulalia, L. A., Mosconi, E., Bordeleau, F. È., Francoeur, C., Cadieux, N., Anholon, 
R., and Rekik, Z. (2019), Servitization trend in the machine-tools market: comparing value from turnkey 
and specialized IoT-based analytics solutions using TOPSIS, Procedia Manufacturing, 31, pp. 390–397.  
Lefebvre, L., Lefebvre, E. and Colin, D. (1991), Process innovation, productivity, and competitiveness in 
smaller manufacturing firms, Canadian Journal of Administrative Sciences, 8(1), pp. 19-28. 
Li, R., Liu, Y. and Bustinza, O.F. (2018), FDI, service intensity, and international marketing agility: The 
case of export quality of Chinese enterprises, International Marketing Review, 36(2), pp. 213-238. 
Liao, H., Long, Y., Tang, M., Streimikiene, D., and Lev, B. (2019), Early lung cancer screening using 
double normalization-based multi-aggregation (DNMA) and Delphi methods with hesitant fuzzy 
information, Computers and Industrial Engineering, 136, pp. 453-463. 
Linstone, H.A., and Turoff, M. (1975), The delphi method. Addison-Wesley Reading, MA. 
Liu, C.H. (2017), Creating competitive advantage: Linking perspectives of organization learning, 
innovation behavior and intellectual capital, International Journal of Hospitality Management, 66, pp. 
13–23.  
Liu, Y., Lattemann, C., Xing, Y. and Dorawa, D. (2019), The emergence of collaborative partnerships 
between knowledge-intensive business service (KIBS) and product firms: the case of Bremen, Germany. 
Regional Studies, 53(3), pp. 376-387. 
Mahdiraji, H.A., Hafeez, K., Kord, H., and Kamardi, A.A. (2022), Analysing the voice of customers by a 
hybrid fuzzy decision-making approach in a developing country's automotive market, Management 
Decision, 60(2), pp. 399-425.   
Marjanovic, U., Lalic, B., Majstorovic, V., Medic, N., Prester, J., and Palcic, I. (2018, August), How to 
increase share of product-related services in revenue? Strategy towards servitization. In IFIP 
International Conference on Advances in Production Management Systems (pp. 57-64), Springer, Cham. 
Martín-Peña, M.L., Sánchez-López, J.M., and Díaz-Garrido, E. (2020), Servitization and digitalization in 
manufacturing: the influence on firm performance, Journal of Business and Industrial Marketing, 35(3), 
pp. 564–574.  
Martín Martín, O., Chetty, S., and Bai, W. (2021), Foreign market entry knowledge and international 
performance: The mediating role of international market selection and network capability, Journal of 
World Business, p. 101266.  
Minbaeva, D.B. (2018), Building credible human capital analytics for organizational competitive 
advantage, Human Resource Management, 57(3), pp. 701–713.  
Mostafiz, M.I., Sambasivan, M., and Goh, S.K. (2021), Antecedents and consequences of market 
orientation in international B2B market: role of export assistance as a moderator, Journal of Business and 
Industrial Marketing, 36(6), pp. 1058-1075. 
Mudalige, D., Ismail, N.A., and Malek, M.A. (2018), Exploring the Role of Individual Level and Firm 
Level Dynamic Capabilities in SMEs’ Internationalization, Journal of International Entrepreneurship 
2018 17:1, 17(1), pp. 41–74.  
Najafi-Tavani, S., Najafi-Tavani, Z., Naudé, P., Oghazi, P., and Zeynaloo, E. (2018), How collaborative 
innovation networks affect new product performance: Product innovation capability, process innovation 



27 

 

capability, and absorptive capacity, Industrial Marketing Management, 73, pp. 193–205.  
Neely, A. (2008), Exploring the financial consequences of the servitization of manufacturing, Operations 
Management Research, 1(2), pp. 103–118.  
OEC or Islamic Republic of Iran. (2022, 05 15), Retrieved from The Observatory of Economic 
Complexity: 
https://oec.world/en/profile/country/irn?exportServicesYearsSelector=2017andyearSelector1=exportGrow
thYear23andyearSelector2=importGrowthYear26.  
Oguji, N., and Owusu, R.A. (2021), Market entry into Africa: Acquisitions and international joint 
ventures. Studies of foreign firms’ market entry strategies, challenges, and performance in Africa, 
Thunderbird International Business Review, 63(1), pp. 5–9.  
Oliva, R. and Kallenberg, R. (2003), “Managing the transition from products to services”, International 
Journal of Service Industry Management, 14(2), pp. 160-172. 
Opazo-Basáez, M., Vendrell-Herrero, F., Bustinza, O.F. and Marić, J. (2022), "Global value chain breadth 
and firm productivity: the enhancing effect of Industry 4.0", Journal of Manufacturing Technology 
Management, 33(4), pp. 785-804. 
Ostrom, A.L., Bitner, M.J., Brown, S.W., Burkhard, K.A., Goul, M., Smith-Daniels, V., Demirkan, H. 
and Rabinovich, E. (2010), “Moving forward and making a difference: research priorities for the science 
of service”, Journal of Service Research, 13(1), pp. 4-36. 
Paschou, T., Rapaccini, M., Adrodegari, F., and Saccani, N. (2020), Digital servitization in 
manufacturing: A systematic literature review and research agenda, Industrial Marketing Management, 
89, pp. 278–292.  
Peillon, S., and Dubruc, N. (2019), Barriers to digital servitization in French manufacturing SMEs, 
Procedia CIRP, 83, pp. 146–150.  
Pirnar, I. (2020), Innovation Management in the International Hotel Industry. The Routledge Companion 
To International Hospitality Management, pp. 296–308.  
Queiroz, S.A.B., Mendes, G.H.S., Silva, J.H.O., Ganga, G.M.D., Cauchick Miguel, P.A., and Oliveira, 
M.G. (2020), Servitization and performance: impacts on small and medium enterprises, Journal of 
Business andamp; Industrial Marketing, 35(7), pp. 1237–1249.  
Rabetino, R., Harmsen, W., Kohtamäki, M. and Sihvonen, J. (2018), “Structuring servitization-related 
research”, International Journal of Operations and Production Management, 38(2), pp. 350-371. 
Rabetino, R., Kohtamäki, M., and Gebauer, H. (2017), Strategy map of servitization, International 
Journal of Production Economics, 192, pp. 144–156.  
Raddats, C., Kowalkowski, C., Benedettini, O., Burton, J., and Gebauer, H. (2019), Servitization: A 
contemporary thematic review of four major research streams, Industrial Marketing Management, 83, pp. 
207–223.  
Ragade, R.K. (2011), Fuzzy Interpretive Structural Modeling., 6(3–4), pp. 189–211.  
Rahimi, A., Raad, A., Alem Tabriz, A., and Motameni, A. (2020), Providing an interpretive structural 
model of agile supply chain practices, Journal of Modelling in Management, 15(2), pp.  661-684. 
Rajapathirana, R.P.J., and Hui, Y. (2018), Relationship between innovation capability, innovation type, 
and firm performance, Journal of Innovation and Knowledge, 3(1), pp. 44–55.  
Rapaccini, M., Mauro, S. G., Cinquini, L., and Tenucci, A. (2019), Servitization of SMEs through 
Strategic Alliances: a Case Study, Procedia CIRP, 83, pp. 176–181.  
Ravichandran, T. (2018), Exploring the relationships between IT competence, innovation capacity and 
organizational agility, The Journal of Strategic Information Systems, 27(1), pp. 22–42.  



28 

 

Raymond, L. and St-Pierre, J. (2010), RandD as a determinant of innovation in manufacturing SMEs: An 
attempt at empirical clarification, Technovation, 30(1), pp. 48-56. 
Razavi Hajiagha, S.H., Shahbazi, M., Amoozad Mahdiraji, H., and Panahian, H. (2018), A bi-objective 
score-variance based linear assignment method for group decision making with hesitant fuzzy linguistic 
term sets, Technological and Economic Development of Economy, 24 (3), pp. 1125-1148. 
Rezaei, M., Jafari-Sadeghi, V., Cao, D., and Mahdiraji, H.A. (2021), Key indicators of ethical challenges 
in digital healthcare: A combined Delphi exploration and confirmative factor analysis approach with 
evidence from Khorasan province in Iran, Technological Forecasting and Social Change, 167, p. 120724. 
Rickard, J.T., Aisbett, J., and Gibbon, G. (2009), Fuzzy subsethood for fuzzy sets of type-2 and 
generalized type-n, IEEE Transactions on Fuzzy Systems, 17(1), pp. 50–60.  
Roy, T.K., and Garai, A. (2012), Intuitionistic fuzzy delphi method: more realistic and interactive 
forecasting tool, Notes on Intuitionistic fuzzy sets, 18(2), pp. 37-50. 
Saaty, T.L., and Ergu, D. (2015), When is a decision-making method trustworthy? Criteria for evaluating 
multi-criteria decision-making methods, International Journal of Information Technology and Decision 
Making, 14(6), pp. 1171-1187. 
Sabahi, S., and Parast, M.M. (2019), Firm innovation and supply chain resilience: a dynamic capability 
perspective, International Journal of Logistics Research and Applications, 23(3), pp. 254–269.  
Saccani, N., Visintin, F. and Rapaccini, M. (2014), “Investigating the linkages between service types and 
supplier relationships in servitized environments”, International Journal of Production Economics, 149, 
pp. 226-238. 
Salim, N., Ab Rahman, M.N., and Abd Wahab, D. (2019), A systematic literature review of internal 
capabilities for enhancing eco-innovation performance of manufacturing firms, Journal of Cleaner 
Production, 209, pp. 1445–1460.  
Sawhney, M. (2006), Going beyond the product: Defining, designing and delivering customer solution. In 
R.F. Lusch, and S.L. Vargo , the service dominant logic of marketing-dialog, debate and directions (pp. 
365-380), Newyork: M.E. Sharpe Inc. 
Schaarschmidt, M., Walsh, G., and Evanschitzky, H. (2017), Customer Interaction and Innovation in 
Hybrid Offerings: Investigating Moderation and Mediation Effects for Goods and Services Innovation, 
Journal of Service Research, 21(1), pp. 119–134.  
Schaarschmidt, M., Walsh, G., and Evanschitzky, H. (2021), Hybrid Offerings Sales Capability: 
Conceptualization, Scale Development and Validation, British Journal of Management, 0, pp. 1–24.  
Shih, T.H., and Fan, X. (2008), Comparing response rates from web and mail surveys: A meta-
analysis, Field methods, 20(3), pp. 249-271. 
Sisti, E., Estensoro, M., and Larrea, M. (2021), The Interrelationship Between Industry 4.0 and 
Servitization in Manufacturing SMEs: The Case of the Basque Country, In Digital Business Models in 
Industrial Ecosystems (pp. 201-215). Springer, Cham. 
Sousa, R., and da Silveira, G.J.C. (2019), The relationship between servitization and product 
customization strategies, International Journal of Operations and Production Management, 39(3), pp. 
454–474.  
Switzer, L.N., and Tahaoglu, C. (2015), The benefits of international diversification: market development, 
corporate governance, market cap, and structural change effects, International Review of Financial 
Analysis, 42, pp. 76–97.  
Tabares, S. (2021), Certified B corporations: An approach to tensions of sustainable-driven hybrid 
business models in an emerging economy, Journal of Cleaner Production, 317, p. 128380. 



29 

 

Tan, Q., and Sousa, C.M.P. (2019), Why Poor Performance is Not Enough for a Foreign Exit: The 
Importance of Innovation Capability and International Experience, Management International Review, 
59(3), pp. 465–498.  
Tian, J., Coreynen, W., Matthyssens, P., and Shen, L. (2021), Platform-based servitization and business 
model adaptation by established manufacturers, Technovation, p. 102222.  
Tongur, S., and Engwall, M. (2014), The business model dilemma of technology 
shifts, Technovation, 34(9), pp. 525-535. 
Torra, V., and Narukawa, Y. (2009), On hesitant fuzzy sets and decision, IEEE International Conference 
on Fuzzy Systems, pp. 1378–1382.  
Tronvoll, B., Sklyar, A., Sörhammar, D., and Kowalkowski, C. (2020), Transformational shifts through 
digital servitization, Industrial Marketing Management, 89, pp. 293-305.  
Tunyi, A.A., Agyei-Boapeah, H., Areneke, G., and Agyemang, J. (2019), Internal capabilities, national 
governance and performance in African firms, Research in International Business and Finance, 50, pp. 
18–37.  
Ulaga, W., and Reinartz, W.J. (2011), Hybrid Offerings: How Manufacturing Firms Combine Goods and 
Services Successfully, Journal of Marketing, 75(6), pp. 5–23.  
Valtakoski, A. (2017), Explaining servitization failure and deservitization: A knowledge-based 
perspective, Industrial Marketing Management, 60, pp. 138-150. 
Vandermerwe, S., and Rada, J. (1988), Servitization of business: Adding value by adding services, 
European Management Journal, 6(4), pp. 314–324.  
Vendrell-Herrero, F., Gomes, E., Bustinza, O. F., and Mellahi, K. (2018), Uncovering the role of cross-
border strategic alliances and expertise decision centralization in enhancing product-service innovation in 
MMNEs, International Business Review, 27(4), pp. 814-825. 
Vendrell-Herrero, F., Bustinza, O.F., and Vaillant, Y. (2021), Adoption and optimal configuration of 
smart products: The role of firm internationalization and offer hybridization, Industrial Marketing 
Management, 95, pp. 41-53.  
Vrontis, D., and Basile, G. (2022), New media marketing as a driver of enterprise country of origin 
(COO) offer in international markets, International Journal of Entrepreneurial Behavior and Research, 
28(5), pp. 1222-1244 
Vrontis, D., and Christofi, M. (2021), RandD internationalization and innovation: A systematic review, 
integrative framework and future research directions, Journal of Business Research, 128, pp. 812-823. 
Vrontis, D., El Chaarani, H., El Nemar, S., Zouhour, E.A., Ali, R., and Trichina, E. (2022), The 
motivation behind an international entrepreneurial career after first employment experience, International 
Journal of Entrepreneurial Behavior and Research, 28(3), pp. 654-675.  
Wang, C.Y.P., Jaw, B.S., and Tsai, C.H.C. (2012), Building dynamic strategic capabilities: a human 
capital perspective, The International Journal of Human Resource Management, 23(6), pp. 1129–1157. 
Wang, G., Zhang, H., Xia, B., Wu, G., and Han, Y. (2019), Relationship between Internationalization and 
Financial Performance: Evidence from ENR-Listed Chinese Firms, Journal of Management in 
Engineering, 36(2), p. 04019044.  
Xiaoyu, W., and Linzan, R. (2018), Market Orientation, Logistical Synergistic Capabilities and 
Performance: Logistics Self-Supporting Firms Perspective, 2018 15th International Conference on 
Service Systems and Service Management, ICSSSM 2018.  
Yadav, S., and Singh, S.P. (2020), An integrated fuzzy-ANP and fuzzy-ISM approach using blockchain 
for sustainable supply chain, Journal of Enterprise Information Management, 34(1), pp. 54–78.  



30 

 

Yaisawas, P., Lerdsri, S., Thanasopon, B., and Netisopakul, P. (2017), Business Popularity Analysis from 
Twitter, Advances in Intelligent Systems and Computing, 566, pp. 337–348.  
Yao, L., Li, J., and Li, J. (2020), Urban innovation and intercity patent collaboration: A network analysis 
of China’s national innovation system, Technological Forecasting and Social Change, 160, p. 120185. 
Yeniaras, V., Di Benedetto, A., and Dayan, M. (2021), Effects of relational ties paradox on financial and 
non-financial consequences of servitization: Roles of organizational flexibility and 
improvisation, Industrial Marketing Management, 99, pp. 54-68. 
Younis, H., and Elbanna, S. (2022), How do SMEs decide on international market entry? An empirical 
examination in the Middle East. Journal of International Management, 28(1), p.100902. 
Zadeh, L.A. (1965), Fuzzy sets. Journal of Plant Pathology, 90(1), pp. 103–107. 
Zadeh, L.A. (2011), A Note on Z-numbers. Information Sciences, 181(14), pp. 2923–2932.  
Zarghamfard, M., and Meshkini, A. (2022), Analysis of factors affecting the realization of right to 
adequate housing in Iran: developing an interpretive-structural model, International Journal of Housing 
Markets and Analysis, 15(2), pp. 411-428. 
Zhang, W., and Banerji, S. (2017), Challenges of servitization: A systematic literature review, Industrial 
Marketing Management, 65, pp. 217-227. 

 
  



31 

 

Table 1. Experts Profile (Source: Created by the authors) 

Panel Expert ID Gender Position Age 
Experience 
(years) 

Education Area/Sector 

A 

E01 F Marketing Manager 40s 16 MA Service (Logistics) 
E02 M Assistant Professor 40s 15 PhD Academia 
E03 M CEO 40s 20 MSc Carpet 
E04 M General Manager 50s 20 MSc Precious Stones 
E05 M Managing Director 40s 15 MSc Nuts 

B 

E06 M CEO 40s 12 MSc Fashion 
E07 M Production Manager 40s 20 MSc Automotive 
E08 M Managing Director 50s 30 BSc Service (Regulative) 
E09 M Marketing Manager 50s 23 PhD Automotive 
E10 F Marketing Manager 50s 27 BSc Tile 
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Table 2. The value of each linguistic term for HF-Delphi (Source: Yalchin et al., 2020) 
Linguistic Term No Effect Slightly Effective Fairly Effective Very Effective Absolutely Effective 
Value 0 0.25 0.5 0.75 1 
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Table 3. Expressions evaluating the relations of criteria (Source: Created by the authors)  

Sign Description Value 

X There is a two-way relationship between criterion i and criterion j 1 
V Criterion i leads to criterion j 1 
A Criterion j leads to i 0 
O There is no relationship between criterion i and criterion j 0 
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Table 4. SMEs' Internal Capabilities for Servitisation in the International Market (Source: Created by the authors) 

Capability Dimensions Sample References 

Efficient management of human capital (Minbaeva, 2018; Wang et al., 2012; Queiroz et al., 2020) 

Ability to take advantage of international opportunities (De Massis et al., 2018; Sisti et a., 2021) 

Ability to use social fame and popularity (Bhowmick and Mitra, 2019; Yaisawas et al., 2017) 
Financial strength (Babajide et al., 2021; Gamba et al., 2021) 
Overall organisational performance (Huang and Huang, 2020; Kolagar et al., 2021) 
Efficient innovation management (Rajapathirana and Hui, 2018; Queiroz et al., 2020) 

High logistics capacity 
(Joong-Kun Cho et al., 2008; Xiaoyu and Linzan, 2018; Queiroz et 
al., 2020) 

Robust and efficient collaboration networks (Najafi-Tavani et al., 2018; Baines et al., 2020) 
Technology level (Chen et al., 2021; Opazo-Basáez et al., 2021) 
The efficiency of internal structures in the face of legal 
obstacles 

(Mudalige et al., 2018; Kolagar et al., 2021) 

Ability to adapt to different conditions (Sabahi and Parast, 2019; Gamba et al., 2021) 
Capacity to respond to customer needs (Ravichandran, 2018; Yeniaras et al., 2021) 
Experience of presence in international markets (Tan and Sousa, 2019) 
Highly competitive advantage (Liu, 2017; Sisti et al., 2021) 
Adequate infrastructure (Dahiya and Mathew, 2018; Yeniaras et al., 2021) 
High scalability (Grabis and Kampars, 2018) 
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Table 5. Previous Relevant Research (Source: Created by the authors) 
Researcher/ Year Research Objective(s) Methods and Tools 
(Raddats et al., 2019) Proposing a literature review on servitisation from 

2005 and 2017 based on four major research 
streams, including general management, marketing, 
operations, and service management. 

Thematic Review 

(Sousa and da Silveira, 
2019) 

Investigating the relationship between product 
customisation and servitisation strategies 

Partial Least Squares Path 
Modeling 

(Calabrese et al., 2019) Reviewing the literature on the measurement of the 
firm-level degree of servitisation 

Systematic Literature Review 

(Martín-Peña et al., 2020) Offering an extensive framework to combine the 
growing trends of servitisation and digitalisation in 
manufacturing 

Linear Regression 

(Baines et al., 2020) Proposing a model that enables a description of the 
servitisation processes as well as the principal steps 
of organisational change and the forces influencing 
these processes 

Case Study 

(Paschou et al., 2020) Providing an understanding of the concept of digital 
servitisation 

Systematic Literature Review 

(Kamal et al., 2020) Investigating the past trends and extant themes in 
the field of servitisation strategy  

Systematic Literature Review 

(Gebauer et al., 2021) Reviewing crucial aspects of digital servitisation Literature Review and Case 
Study 

(Tian et al., 2021) investigating how firms successfully leverage 
platforms for servitisation in an Industry 4.0 
context. 

Interpretive Research 

(Gölgeci et al., 2021) Studying the servitisation phenomenon in the 
context of global value chains 

developing a multilevel 
conceptual framework 
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Table 6. HF-Delphi Results (Source: Created by the authors) 

Capability Dimensions Final Score S.D. 

Efficient management of human capital 0.650 0.234 

Ability to take advantage of international opportunities 0.825 0.206 

Ability to use social fame and popularity 0.675 0.214 

Financial strength 0.800 0.188 

Overall organisational performance 0.650 0.211 

Efficient innovation management 0.813 0.159 

High logistics capacity 0.625 0.289 

Robust and efficient collaboration networks 0.788 0.187 

Technology level 0.750 0.156 

The efficiency of internal structures in the face of legal obstacles 0.625 0.289 

Ability to adapt to different conditions 0.625 0.177 

Capacity to respond to customer needs 0.738 0.279 

Experience of presence in international markets 0.713 0.205 

Highly competitive advantage 0.722 0.256 

Adequate infrastructure 0.575 0.284 

High scalability 0.538 0.344 
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Table 7. HF-Final Reachability Matrix (HF-FRM) (Source: Created by the authors) 
 Capability Dimensions C1 C2 C3 C4 C5 C6 C7 C8 

C1 Ability to take advantage of international opportunities 1  1 1 0.5 1 1 1 1 

C2 Efficient innovation management 0.5 1  0.25 1 1 0.5 0.5 0.5 

C3 Financial strength 1 0.5 1  0.25 1 1 0.75 1 

C4 Robust and efficient collaboration networks 0.5 1 0 1  0.5 1 1 0.75 

C5 Technology level 0 0.25 0.25 0.5 1  1 1 0.5 

C6 Capacity to respond to customer needs 0.5 0 0 0 0 1  0 0.5 

C7 Highly competitive advantage 0.5 0 0.25 0.5 0 1 1  1 

C8 Experience of presence in international markets 0.5 0.75 0.25 1 0.25 0 0 1  
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Table 8. HF-ISM Leveling results (Source: Created by the authors) 
ID Capability Dimensions Output (R) Input (A) Intersection Level 

C1 
Ability to take advantage of international 
opportunities 

(C2,1) 

(C3,1) 

(C4,0.5) 

(C5,1) 

(C6,1) 

(C7,1) 

(C8,1) 
 

(C2,0.5) 

(C3,1) 

(C4,0.5) 

(C6,0.5) 

(C7,0.5) 

(C8,0.5) 
 

(C2,0.5) 

(C3,1) 

(C4,0.5) 

(C6,0.5) 

(C7,0.5) 

(C8,0.5) 
 

5 

C2 Efficient innovation management 

(C1,0.5) 

(C3,0.25) 

(C4,1) 

(C5,1) 

(C6,0.5) 

(C7,0.5) 

(C8,0.5) 
 

(C1,1) 

(C3,0.5) 

(C4,1) 

(C5,0.25) 

(C8,0.75) 
 

(C1,0.5) 
(C3,0.25) 
(C4,1) 
(C5,0.25) 
(C8,0.5) 

4 

C3 Financial strength 

(C1,1) 

(C2,0.5) 

(C4,0.25) 

(C5,1) 

(C6,1) 

(C7,0.75) 

(C8,1) 
 

(C1,1) 

(C2,0.25) 

(C5,0.25) 

(C7,0.25) 

(C8,0.25) 
 

(C1,1) 
(C2,0.25) 
(C5,0.25) 
(C7,0.25) 
(C8,0.25) 
 

4 

C4 Strong and efficient collaboration networks 

(C1,0.5) 

(C2,1) 

(C5,0.5) 

(C6,1) 

(C7,1) 

(C8,0.75) 
 

(C1,0.5) 

(C2,1) 

(C3,0.25) 

(C5,0.5) 

(C7,0.5) 

(C8,1) 
 

(C1,0.5) 
(C2,1) 
(C5,0.5) 
(C7,0.5) 
(C8,0.75) 
 

3 

C5 Technology level 

(C2,0.25) 

(C3,0.25) 

(C4,0.5) 

(C6,1) 

(C7,1) 

(C8,0.5) 
 

(C1,1) 

(C2,1) 

(C3,1) 

(C4,0.5) 

(C8,0.25) 
 

(C2,0.25) 
(C3,0.25) 
(C4,0.5) 
(C8,0.25) 
 

4 

C6 Capacity to respond to customer needs 
(C1,0.5) 
(C8,0.5) 

(C1,1) 

(C2,0.5) 

(C3,1) 

(C4,1) 

(C5,1) 

(C7,1) 
 

(C1,0.5) 2 
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Table 8. HF-ISM Leveling results (Source: Created by the authors) 
ID Capability Dimensions Output (R) Input (A) Intersection Level 

C7 Highly competitive advantage 

(C1,0.5) 

(C3,0.25) 

(C4,0.5) 

(C6,1) 

(C8,1) 
 

(C1,1) 

(C2,0.5) 

(C3,0.75) 

(C4,1) 

(C5,1) 
 

(C1,0.5) 
(C3,0.25) 
(C4,0.5) 
 

3 

C8 Experience of presence in international markets 

(C1,0.5) 

(C2,0.75) 

(C3,0.25) 

(C4,1) 

(C5,0.25) 
 

(C1,1) 

(C2,0.5) 

(C3,1) 

(C4,0.75) 

(C5,0.5) 

(C6,0.5) 

(C7,1) 
 

(C1,0.5) 
(C2,0.5) 
(C3,0.25) 
(C4,0.75) 
(C5,0.25) 
 

1 

Input: Reachability set; Output: Antecedent set 
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Table 9. Driving-Dependance Power of Capability Dimensions (Source: Created by the authors) 

ID Capability Dimensions Driving Power Dependence Power 

C1 Ability to take advantage of international opportunities 6.5 3.5 
C2 Efficient innovation management 4.25 3.5 
C3 Financial strength 5.5 2 
C4 Robust and efficient collaboration networks 4.75 3.75 
C5 Technology level 3.5 3.75 
C6 Capacity to respond to customer needs 1 5.5 
C7 Highly competitive advantage 3.25 4.25 
C8 Experience of presence in international markets 2.75 5.25 
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Figure 1. Actors Involved Servitisation (Source: Raddats et al., 2019) 
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Figure 2. Research Framework (Source: Created by the authors) 
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Figure 3. Level of Capability Dimensions (Source: Created by the authors) 
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Figure 4. Level-Based Conceptual Model of HF-ISM (Source: Created by the authors) 
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Figure 5. Classification of Dimensions by MICMAC Analysis (Source: Created by the authors) 
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Appendices.  

Appendix A. Preliminaries and Definitions 

Zadeh introduced fuzzy sets to deal with uncertainty (Zadeh, 1965). Since then, numerous 

developments of fuzzy sets have been presented, e.g., intuitionistic fuzzy sets (Atanassov, 1986), 

type 2 fuzzy sets (Rickard et al., 2009), z-numbers (Zadeh, 2011), etc. Hesitant fuzzy sets have 

been proposed by Tora (Torra and Narukawa, 2009) to solve the problem of determining the 

membership of an element in the case that there is doubt as an illustration between two experts. 

First, the relevant definitions are introduced as follows.  

Definition 1. Let X be a reference set, a hesitant fuzzy set on X is defined in the term of a 

function h that returns a subset of [0, 1] when applied to X.  

Definition 2. Let ℎ  be a hesitant fuzzy set, the lower bound, upper bound and complement of 

ℎ  is defined as Eqs. 1 to 3.  

ℎ (𝑥) = min ℎ(𝑥) (4) 

ℎ (𝑥) = max ℎ(𝑥) (5) 

ℎ (𝑥) =  {1 − 𝛾}
∈ ( )

 (6) 

Definition 3. Let ℎ and ℎ  be two hesitant fuzzy sets. Their union and intersection are defined as 

Eqs 4 to 5.  

(ℎ ∪ ℎ )(𝑥) = {ℎ 𝜖 (ℎ (𝑥) ∪ ℎ (𝑥))|ℎ ≥ max(ℎ , ℎ )} (7) 

(ℎ ∩ ℎ )(𝑥) = {ℎ 𝜖 (ℎ (𝑥) ∪ ℎ (𝑥))|ℎ ≤ min (ℎ , ℎ )} (8) 

Definition 4. Let h be a set of hesitant fuzzy sets and 𝛾 ∈ ℎ 𝑓𝑜𝑟 𝑖 = 1, 2, … , 𝑙 , the score 

function of  ℎ  is defined via Eq. (6) (Farhadinia, 2014). 

𝑆(ℎ) =
1

𝑙
𝛾  (9) 
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Appendix B. Tools and Methods 

Delphi Technique. The Delphi technique is a structured way to use experts' opinions (Linstone 

and Turoff, 1975). In this method, the opinion of experts is received by preparing a 

questionnaire, and then the consensus of these opinions is checked. If the consensus between the 

opinions is reached, then the Delphi round is stopped. Otherwise, the questionnaire is returned to 

them by presenting the averages and standard deviations of the opinions and asking experts to 

modify their opinions again. This process continues until opinions achieve consensus. 

Additionally, there are several methods for evaluating the achievement of consensus 

(Kermanshachi et al., 2016). Scholars have widely investigated the development of the Delphi 

technique and the fuzzy Delphi (Mahdiraji et al., 2022), and the basic hesitant fuzzy approach of 

Delphi (Liao et al., 2019) have been presented by scholars since 1975. However, the authors 

have modified and presented a novel hesitant Fuzzy of the Delphi method in this article.  

Interpretive Structural Modeling. Interpretive structural modelling (ISM) is one of the 

methods for analysing the relationships between capability dimensions. This method is so 

popular amongst scholars and has been widely employed with or without Decision Making Trial 

and Evaluation Laboratory method (DEMATEL) (Hashemi et al., 2022). The steps of this 

method are presented as follows (Iqbal et al., 2021; Jafari et al., 2021). 

Step 1. A structural self-interaction matrix is formed by employing experts’ opinions. In this 

regard, each expert determines the pairwise relationship between capability dimensions i and j, 

found in the expressions presented in Table 3. 

-------------------------------------- 

Please insert Table 3 here 

-------------------------------------- 

Step 2. The initial reachability matrix is constructed and found in Table 3 by applying (i) for X 

and V using the value 1 (ii) for A and O using the value 0 rules. 

Step 3. Transitivity analysis rule. The general rule is that if capability dimension i leads to j and 

capability dimension j leads to k, then capability dimension i leads to k. This rule should be 
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tested for all possible situations, and the value of 1* should be replaced for all zero values in case 

this rule applies (Jafari-Sadeghi et al., 2021).  

Step 4. Each capability dimension driving and dependence power is computed by row sum and 

column sum as in Eqs. (7) to (8). 

Driving Power = 𝑟  (10) 

Dependance Power = 𝑟  (11) 
 

 

  
Notice that in Eqs. (7) to (8), 𝑟  is the cause-effect coefficient of capability dimension i on j. In 

addition, n is the total number of capability dimensions. 

Step 5. Next to the formation of the FRM, distinct levels are introduced. Hence, for each 

capability dimension, the set of output capability dimensions that causes them to be realised, the 

input set of capability dimensions they cause, and the intersection of the input and output sets are 

specified. Then, capability dimensions are placed in each level whose intersection set and 

antecedent are equal. These capability dimensions are excluded from the analysis, and other 

levels are determined by the same process (Jafari-Sadeghi et al., 2021). Accordingly, the level-

based conceptual model of the capabilities is designed.  

MICMAC Analysis. ISM is mainly used with a dimension analysis technique called MICMAC. 

This analysis was presented in 1973 by Dugreen and Goodet. The purpose of this analysis is to 

categorise the dimensions based on their effectiveness into four categories of autonomous (low 

driving and dependence power), independent (high driving and low dependence power), 

dependent (low driving and high dependence power), and linkage (high driving and dependence 

power) according to equations (10) and (11) (Dhir and Dhir, 2020). 

 

 

 


