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Abstract

Purpose: The present study aims to identify the critical factors of supply chain finance and the 
interrelationship between the factors using interpretive structural modeling.
Methodology: Factors of supply chain finance were identified from the literature and experts from 
both industry and academia were consulted to assess the contextual relationships between the factors. 
Then, we applied interpretive structural modeling to examine the interrelationships between these 
factors and find out the critical factors. 
Findings: The model outcome indicates information sharing and workforce to be the most influential 
factors, followed by the automation of trade and financial attractiveness. 
Originality/value: Previous literature identified various factors that influence supply chain finance. 
However, studies showing interrelationships between these factors are lacking. This study is unique 
in the field as it applies total interpretive structural modeling for assessing the factors that affect supply 
chain finance. Our model will aid practitioners’ decision-making and the adoption of supply chain 
finance by providing a necessary framework.
Keywords: supply chain finance, financial supply chain, interpretive structural modeling, factors, 
small and medium-sized enterprises.
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Introduction 

In 2008, the global economy witnessed a financial crisis affecting market liquidity 
and credit deployment of financial institutions, thereby restricting the overall credit 
growth of the economy. Traditional loan portfolios declined increasing firms’ depen-
dence on alternate sources of financing (Ivashina and Scharfstein, 2010). Moreover, 
the financial crisis aggravated the financial crunches faced by small and medium-sized 
enterprises (SMEs; Casey and O’Toole, 2014; Lee, Sameen, and Cowling, 2015). Supply 
chain finance (SCF) emerged to be of greater relevance after the financial crisis. Further-
more, the suitability of SCF to meet the financing needs of small and medium-sized 
enterprises (SMEs) that usually face difficulties in raising required funds, which 
contributed to the significance of SCF (Klapper, 2006; Marak and Pillai, 2019). Thus, 
SCF experienced a considerable growth rate with a compounded annual growth rate 
(CAGR) of 5%, and experts expect it to experience a similar growth rate in the years 
to come (Sommer and O’Kelly, 2017). Supply chain finance outpaced the traditional 
trade finance market that occupies about half of the revenue pool of trade finance. 
Furthermore, at a global level, scholars estimate that there are USD 2 trillion financeable 
highly secured payables (Herath, 2015) and a trade finance gap of USD 1.5 trillion 
(Asian Development Bank, 2017), thereby indicating a massive opportunity that lies 
ahead for SCF (BSR, 2018). 

Supply chain management comprises physical, informational, and financial flows. 
Previous studies on supply chain management concentrated on the physical and infor-
mational flow in the chain (Lamoureux and Evans, 2011; Caniato et al., 2016). However, 
to achieve effectiveness, efficiency, and competitiveness, scholars realized that the 
three components of SCF were equally essential, so they sought to align physical, infor-
mational, and financial flows that greatly contributed to the significance of SCF and 
ensuing studies. 

Studies on SCF can be traced to the early 1970s. However, the concept of SCF lacked 
formal definition until the beginning of the 2000s (see Pfohl and Gomm, 2009; Xu   
et al., 2018). Supply chain finance is an inter-organizational optimization and the 
integration of financing processes to increase the value of all involved parties (Pfohl 
and Gomm, 2009). This includes financing and risk mitigation practices and techniques 
(Global Supply Chain Forum, n.d.). Supply chain finance is not limited only to work-
ing capital but may also include the financing of fixed assets (Gelsomino et al., 2016). 
There are multiple definitions and resulting perspectives of these definitions, while 
Gelsomino et al. (2016) find three perspectives on SCF: supply-chain-oriented, 
finance-oriented, and buyer-driven-oriented. The notion itself is an umbrella term that 



DOI: 10.7206/cemj.2658-0845.42

90 CEMJ

Vol. 29, No. 1/2021

Zericho R. Marak, Deepa Pillai

gathers multiple instruments/solutions (see Chakuu, Masi, and Godsell, 2019; Marak 
and Pillai, 2019). 

The main aim of SCF is to optimize inter-firm financial flows, ideally through solutions 
offered by financial and technology service providers (Hofmann, 2005; Camerinelli, 
2009; Lamoureux and Evans, 2011). According to Wuttke et al. (2013a), SCF ultimately 
aims to align financial flows with physical and financial flows, thus improving cash 
flow from the supply chain perspective.

Supply chain finance is influenced by several factors, so understanding the critical ones 
among them (see Marak and Pillai, 2019) is vital to the success and efficient applica-
tion of SCF. This article seeks to identify SCF’s influential factors and their interrela-
tionships with the use of interpretive structural modeling (ISM). This is one of the 
first articles to explore the relationships between several factors that affect SCF with 
ISM. Besides, this study also shows the critical factors which can be improved in the 
implementation of SCF by the managers and practitioners belonging to a firm, its supply 
chain partners (suppliers and buyers), and even service providers.

Literature Review

The literature highlights several factors that influence the implementation and success 
of SCF. Some of the highly discussed factors are collaboration, the automation of trade 
processes, the digitalization of trade, trust, reputation, bargaining power, financial 
attractiveness, financing costs, information sharing, the availability of other external 
financing, the frequency and volume of transactions, and workforce (Marak and Pillai, 
2019). 

Collaboration

Supply chain finance involves collaborative means of improving the flow of funds, 
thus making collaboration a highly discussed factor in the literature (Blackman and 
Holland, 2006; Pfohl and Gomm, 2009; Hofmann and Belin, 2011; Popa, 2013; Wuttke 
et al., 2013b; Zhang, 2016; Protopappa-Sieke and Seifert, 2017). Collaboration is not 
only limited to inter-organizational activities but may also include interactions between 
departments of the same organization (Wandfluh et al., 2015; Caniato et al., 2016). 
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Trade Process Automation

What also affects SCF is trade process automation or the level of digitalization. These 
help sharing information among involved parties, e.g. the firm, supplier, buyer, and 
financial service provider (Fairchild, 2005; Gomm, 2010; Wuttke et al., 2013b; Caniato 
et al., 2016; Chen, 2016; Hofmann et al., 2017; Ali et al., 2018; Zhou et al., 2018). The 
automation of trade processes may happen through enterprise resource planning 
(ERP), accounting packages, electronic invoicing, or enterprise data interchange (EDI; 
Camerinelli, 2009; Silvestro and Lustrato, 2014; Hofmann et al., 2017). 

Information Sharing

Information sharing is crucial for supply chain effectiveness in general and SCF in 
particular. The concerned parties in SCF should make information available and share 
it with each other (Silvestro and Lustrato, 2014; Wandfluh et al., 2015; Jiang et al, 2016; 
Ding et al., 2017). Some of the important types of information to be shared in the 
supply chain are data that refer to inventory level, sales, sales forecasting, order status, 
production/delivery schedule, performance metrics, and capacity (Lee and Whang, 
2000; Lotfi et al., 2013). 

Trust

Trust is also crucial to the implementation of SCF, as two or more organizations are 
always involved in SCF. Moreover, trust should also accompany SCF instruments 
(Randall and Farris, 2009; Hofmann and Kotzab, 2010; Liebl et al., 2016; Martin, 2017). 
What contributes to building trust is h onesty and benevolence (Martin, 2017). Moreover, 
Iacono et al. (2015), Liebl et al. (2016), Chen (2016), and Zheng and Zhang (2017) discuss 
the importance of reputation and track record/image in supply chain financing. 

Bargaining Power

Bargaining power of one party over the other may influence the use of SCF as it can 
affect the kind of SCF instruments use, e.g. terms and conditions (Hofmann and 
Kotzab, 2010; Caniato et al., 2016; Liebl et al., 2016; Wuttke et al., 2016; Chen et al., 
2017; Protopappa-Sieke and Seifert, 2017; Wuttke et al., 2019). It is the capability of 
an organization to have an effect on the actions and intentions of another organization 
(Maloni and Benton, 2000). Other authors such as Martin (2017) and Wuttke et al. 
(2013b) study how the dependence of firms translates into the power of other SC part-
ners involved in SCF.
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Financial Attractiveness

Caniato et al. (2016) use a multiple-case-based approach to posit that financial attrac-
tiveness influences the acceptance of SCF. The authors define financial attractiveness 
as the “attractiveness of the adopter as a potential market opportunity for a service 
provider” (Caniato et al., 2016, p. 541). This attractiveness may be due to the quality 
of receivables like factoring/receivables pledging (Sopranzetti, 1998; Soufani, 2002) 
or the saleability of inventories like inventory finance (Buzacott and Zhang, 2004;  
Li et al., 2011; Popa, 2013). 

Financing Cost

Several studies argue that the cost of financing is crucial (Yan et al., 2014; Iacono et 
al., 2015; Babich and Kouvelis, 2018; Xiao and Zhang, 2018; Yu and Zhu, 2018). A firm 
and its supply chain partners would consider the financing cost while making deci-
sions on raising funds through an SCF route. This cost of financing will refer to both 
SCF and non-SCF sources (Yan et al., 2014; Iacono et al., 2015; Babich and Kouvelis, 
2018; Xiao and Zhang, 2018; Yu and Zhu, 2018).

Availability of Other External Financing

The availability of other external financing – i.e. non-SCF external financing – also 
influences the adoption of SCF. If financing options are wide for the firm, then SCF 
may seem unattractive (Martin, 2017; Chen and Kieschnick, 2018). 

Frequency and Volume of Transactions

The use of SCF is also affected by the regularity and magnitude of transactions. Finan-
cial institutions and even supply chain partners may evaluate this frequency and 
volume of transactions before participating in SCF (Hofmann and Zumsteg, 2015; 
Iacono et al., 2015; Pellegrino et al., 2018). 

Workforce

Moreover, SCF is influenced by the knowledge, skill, and expertise of the people in 
the organization and in the supply chain partnering organizations (Fairchild, 2005; 
Chen, 2016; Jiang et al., 2016). While studying the challenges in the adoption of SCF 
in the Indian context, More and Basu (2013) find human resource challenges to be 
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one of the major barriers in the adoption of SCF. Table 1 offers a brief summary of 
these factors along with supporting sources. 

Table 1. Factors affecting supply chain finance

S.N. Factor Supporting References 

1 Collaboration

Blackman and Holland (2006); Pfohl and Gomm (2009); Hofmann 
and Belin (2011); Popa (2013); Wuttke et al. (2013b); Wandfluh et al. 
(2015); Caniato et al. (2016); Zhang (2016); Protopappa-Sieke  
and Seifert (2017)

2 Automation of trade 
process

Fairchild (2005); Gomm (2010); Wuttke et al. (2013a); Caniato et al. 
(2016); Chen (2016); Hofmann et al. (2017); Ali et al. (2018); Zhou  
et al. (2018)

3 Trust Randall and Farris (2009); Hofmann and Kotzab (2010); Wuttke  
et al. (2013a); Liebl et al. (2016); Martin (2017)

4 Reputation Iacono et al. (2015); Chen (2016); Liebl et al. (2016); Zheng  
and Zhang (2017)

5 Bargaining power

Hofmann and Kotzab (2010); Wuttke et al. (2013b); Caniato et al. 
(2016); Liebl et al. (2016); Wuttke et al. (2016); Chen et al. (2017); 
Martin (2017); Protopappa-Sieke and Seifert (2017); Wuttke et al. 
(2019)

6 Financial 
attractiveness

Sopranzetti (1998); Soufani (2002); Buzacott and Zhang (2004);  
Li et al. (2011); Popa (2013); Caniato et al. (2016)

7 Financing cost Yan et al. (2014); Iacono, et al. (2015); Babich and Kouvelis (2018); 
Xiao and Zhang (2018); Yu and Zhu (2018)

8 Information sharing Silvestro and Lustrato (2014); Wandfluh, et al. (2015); Jiang et al. 
(2016); Ding et al. (2017)

9 Availability of other 
external financing Martin (2017); Chen and Kieschnick (2018)

10 Frequency and volume  
of transactions

Hofmann and Zumsteg (2015); Iacono, et al. (2015); Pellegrino et al. 
(2018)

11 Workforce Fairchild (2005); More and Basu (2013); Chen (2016); Jiang et al. (2016)

Source: own elaboration.

Research Methodology

We identified factors of SCF from the comprehensive literature review. Subsequently, 
we consulted experts from industry and academia about the contextual relationships 
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among the factors. Then, we employed interpretive structural modeling (ISM) to model 
the relationships among the factors and to determine the most influential factors. 

Interpretive Structural Modeling

Interpretive structural modeling is a method that helps to generate solutions for com-
plex problems through discourses based on structural mapping of interconnections 
of elements (Malone, 1975; Pfohl et al., 2011).  ISM is a highly accepted and established 
method to uncover the relationships among elements that define a problem, and it is 
a modeling technique for examining the effect of one element on other elements 
(Agarwal et al., 2007; Attri et al., 2013; Al-Muftah et al., 2018). That is, ISM comprises 
nodes and links that depict a system’s variable and direction of a relationship. The 
result of ISM is a model that shows the contextual relationships among its elements 
(Baykasoglu and Golcuk, 2017). ISM is widely used to study causal and hierarchical 
relationships among diverse factors (see Table 2).

Table 2. Some papers applying ISM

Area of Study Source/Authors

Factors influencing supply chain agility Agarwal et al. (2007)

Factors to enhance the competitiveness of SMEs Singh et al. (2007)

Identification of supply chain risks and their relationships Pfohl et al. (2011)

Evaluation of critical success factors (CSF) for ERP Baykasoğlu and Gölcük (2017)

Factors affecting the e-diplomacy implementation Al-Muftah et al. (2018)

Antecedents to innovation through Big Open Linked Data Dwivedi et al. (2017)

CSF for traceability of food logistics system Shankar et al. (2018)

Internal supply chain management benchmarking Kailash et al. (2019)

Source: own elaboration.

Interpretive structural modeling follows a systematic methodology. The different steps 
involved in ISM – along with data analysis – are presented in Figure 1 and are explained 
in the following subsections:
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Figure 1. Interpretive structural model (ISM) flow chart 

Source: own elaboration.

Structural Self-Interaction Matrix (SSIM)
At this stage, we established the contextual relationship between the two elements  
(i and j). Moreover, we examined the direction of the causal flow using SSIM, for 
which we employed four symbols to denote the directional relationship between 
elements i and j:

V – factor i will influence j;
A – factor j will influence i;
X – factors i and j influence each other;
O – factors i and j do not influence each other.

Based on experts’ opinions, we formed the SSIM as depicted in Table 3. 

Literature  
Review

Expert Opinion 
and contextual 
Relationships

Identification  
of Factors

Developing  
the Final 

Reachability 
Matrix (FRM)

Partitioning FRM 
into levels

Develop FRM into 
Canonical Matrix

Developing Initial 
Reachability Matrix

Developing Structural 
Self-Interaction Matrix 

(SSIM)

Developing Initial  
and Final Directed Diagraph

ISM Model for factors influencing 
SCF

Is there any 
conceptual 

inconsis-tency 
problem?

Y

N
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Table 3. Structural self-interaction matrix (SSIM)

i/j 1 2 3 4 5 6 7 8 9 10 11

1 X A X V O V X O X X

2 V V V V V X V X X

3 X V O O X O X X

4 V V O O X O V

5 A V O A O O

6 V A V X O

7 O A X O

8 O O V

9 O O

10 O

11

Source: own elaboration.

Reachability Matrix

Reachability matrix is a pair relationship of factors obtained through structural self-in-
teraction matrix as developed in Table 3. At this stage, we focused on the development 
of the initial reachability matrix of SSIM, which is a binary matrix in which the entry 
V, A, X, and O are transformed into binary numbers 0 and 1 on the basis of the fol-
lowing rules:

– If the (i, j) entry in the SSIM is V, then the (i,j) is converted to 1 in initial 
reachability matrix and (j,i) entry is converted to 0.

– If the (i, j) entry in the SSIM is A, then the (j,i) is converted to 1 in initial 
reachability matrix and (i,j) entry is converted to 0.

– If the (i, j) entry in the SSIM is X, then both (i,j) and (j,i) entries in initial 
reachability matrix are converted to 1.

– If the (i, j) entry in the SSIM is O, then both (i,j) and (j,i) entries in reachabil-
ity matrix are converted to 0.

Table 4 shows the SSIM transformed into initial reachability matrix.
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Table 4. Initial reachability matrix

i/j 1 2 3 4 5 6 7 8 9 10 11

1 1 1 0 1 1 0 1 1 0 1 1

2 1 1 1 1 1 1 1 1 1 1 1

3 1 0 1 1 1 0 0 1 0 1 1

4 1 0 1 1 1 1 0 0 1 0 1

5 0 0 0 0 1 0 1 0 0 0 0

6 0 0 0 0 1 1 1 0 1 1 0

7 0 0 0 0 0 0 1 0 0 1 0

8 1 1 1 0 0 0 0 1 0 0 1

9 0 0 0 1 1 0 1 0 1 0 0

10 1 1 1 0 0 1 1 0 0 1 0

11 1 1 1 0 0 0 0 0 0 0 1

Source: own elaboration.

Final Reachability Matrix

The final reachability matrix was formed on the basis of the assumption of transitiv-
ity, which is the basic assumption of ISM wherein element A is related to B, and B is 
related to C, then A is related to C. In the final reachability matrix, we also calculated 
the driving power and the dependence power (see Table 5). 

Table 5. Final reachability matrix 

i/j 1 2 3 4 5 6 7 8 9 10 11 DRP

1 1 1 1* 1 1 1* 1 1 1* 1 1 11

2 1 1 1 1 1 1 1 1 1 1 1 11

3 1 1* 1 1 1 1* 1* 1 1* 1 1 11

4 1 1* 1 1 1 1 1* 1* 1 1* 1 11

5 0 0 0 0 1 0 1 0 0 1* 0 3

6 1* 1* 1* 1* 1 1 1 0 1 1 0 9

7 1* 1* 1* 0 0 1* 1 0 0 1 0 6

8 1 1 1 1* 1* 1* 1* 1 1* 1* 1 11
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9 1* 0 1* 1 1 1* 1 0 1 1* 1* 9

10 1 1 1 1* 1* 1 1 1* 1* 1 1* 11

11 1 1 1 1* 1* 1* 1* 1* 1* 1* 1 11

DNP 10 9 10 9 10 10 11 7 9 11 8 104

* DRP and DNP signify “transitivity,” Driving Power, and Dependence Power, respectively.
Source: own elaboration.

Partition of Final Reachability Matrix

In the level partitioning of the final reachability matrix, we assessed the reachability 
set, the precursor set (i.e. antecedents), and intersection sets. The purpose of level 
partitioning was to assist in the construction of a diagram from the reachability matrix. 
The reachability set R(si) comprised both own and other elements that could reach 
from the element si. On the other hand, the antecedent set A(si) comprised own and 
other elements that could reach the element si. The intersection set was the meeting 
point of the reachability set and the antecedent set, wherein the common elements 
between R(si), and antecedent set A(si) were present. The levels were fixed based on 
the common elements in the reachability and the intersection sets. When the factors 
showed similarity between reachability and intersection sets, they were ranked higher 
than other elements as these factors will not be driving other factors. Tables 6 to 9 show 
the level partitioning of the reachability matrix.

Table 6. Level partitioning of reachability matrix: iteration I

Element 
(si)

Reachability set:  
R(si)

Antecedent set:  
A(si)

Intersection set:  
R(si) & A(si)

Level

1 1,2,3,4,5,6,7,8,9,10,11 1,2,3,4,6,7,8,9,10,11 1,2,3,4,6,7,8,9,10,11

2 1,2,3,4,5,6,7,8,9,10,11 1,2,3,4,6,7,8,10,11 1,2,3,4,6,7,8,10,11

3 1,2,3,4,5,6,7,8,9,10,11 1,2,3,4,6,7,8,9,10,11 1,2,3,4,6,7,8,9,10,11

4 1,2,3,4,5,6,8,9,10,11 1,2,3,4,6,8,9,10,11 1,2,3,4,6,8,9,10,11

5 5,7,10 1,2,3,4,5,6,8,9,10,11 5,7,10 I

6 1,2,3,4,5,6,7,9,10 1,2,3,4,6,7,8,9,10,11 1,2,3,4,6,7,9,10

7 1,2,3,6,7,10 1,2,3,4,5,6,7,8,9,10,11 1,2,3,6,7,10 I

8 1,2,3,4,5,6,7,8,9,10,11 1,2,3,4,8,10,11 1,2,3,4,8,10,11

9 1,3,4,5,6,7,9,10,11 1,2,3,4,6,8,9,10,11 1,3,4,6,9,10,11
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10 1,2,3,4,5,6,7,8,9,10,11 1,2,3,4,5,6,7,8,9,10,11 1,2,3,4,5,6,7,8,9,10,11 I

11 1,2,3,4,5,6,7,8,9,10,11 1,2,3,4,8,9,10,11 1,2,3,4,8,9,10,11

Source: own elaboration.

Table 7. Level partitioning of reachability matrix: iteration 2

Element 
(si)

Reachability set:  
R(si)

Antecedent set:  
A(si)

Intersection set:  
R(si) & A(si)

Level

1 1,2,3,4,6,8,9,11 1,2,3,4,6,8,9,11 1,2,3,4,6,8,9,11 II

2 1,2,3,4,6,8,9,11 1,2,3,4,6,8,11 1,2,3,4,6,8,11

3 1,2,3,4,6,8,9,11 1,2,3,4,6,8,9,11 1,2,3,4,6,8,9,11 II

4 1,2,3,4,6,8,9,11 1,2,3,4,6,8,9,11 1,2,3,4,6,8,9,11 II

6 1,2,3,4,6,9 1,2,3,4,6,8,9,11 1,2,3,4,6,9

8 1,2,3,4,6,8,9,11 1,2,3,4,8,11 1,2,3,4,8,11

9 1,3,4,6,9,11 1,2,3,4,6,8,9,11 1,3,4,6,9,11 II

11 1,2,3,4,6,8,9,11 1,2,3,4,8,9,11 1,2,3,4,8,9,11

Source: own elaboration.

Table 8. Level partitioning of reachability matrix: iteration 3

Element 
(si)

Reachability set:  
R(si)

Antecedent set:  
A(si)

Intersection set:  
R(si) & A(si)

Level

2 2,6,8,11 2,6,8,11 2,6,8,11 III

6 2,6 2,6,8,11 2,6 III

8 2,6,8,11 2,8,11 2,8,11

11 2,6,8,11 2,8,11 2,8,11

Source: own elaboration.

Table 9. Level partitioning of reachability matrix: iteration 4

Element 
(si)

Reachability set:  
R(si)

Antecedent set:  
A(si)

Intersection set:  
R(si) & A(si)

Level

8 8.11 8.11 8.11 IV

11 8.11 8.11 8.11 IV

Source: own elaboration.



DOI: 10.7206/cemj.2658-0845.42

100 CEMJ

Vol. 29, No. 1/2021

Zericho R. Marak, Deepa Pillai

Canonical Matrix
The canonical matrix was prepared for variables in the same level grouped together 
based on the outcome of the final reachability matrix (see Table 10). 

Table 10. Canonical matrix

Element 
(si)

1 2 3 4 5 6 7 8 9 10 11

5 0 0 0 0 1 0 1 0 0 1 0

7 1 1 1 0 0 1 1 0 0 1 0

10 1 1 1 1 1 1 1 1 1 1 1

1 1 1 1 1 1 1 1 1 1 1 1

3 1 1 1 1 1 1 1 1 1 1 1

4 1 1 1 1 1 1 1 1 1 1 1

9 1 0 1 1 1 1 1 0 1 1 1

2 1 1 1 1 1 1 1 1 1 1 1

6 1 1 1 1 1 1 1 0 1 1 0

8 1 1 1 1 1 1 1 1 1 1 1

11 1 1 1 1 1 1 1 1 1 1 1

Source: own elaboration.

Developing the Diagram

Based on the canonical matrix and final reachability matrix, we formed the initial dia-
gram of factors influencing SCF. The final diagram was developed after removing indi-
rect links. Figure 2 shows the final ISM-based model of factors influencing SCF. 

Information sharing (8) and workforce (11) occupy the lowest level of the hierarchy 
(level IV) in the ISM-based model, which shows them as the most important factors 
that drive all other factors. These two (8 and 11) reveal that the availability and sharing 
of information among parties involved in the SCF are crucial for its implementation. 
Equally important is the knowledge, skill, and expertise of the people in the organi-
zation and partnering firms. Without proper and capable human resources, the adop-
tion and success of SCF will suffer. The automation of trade process (2) and financial 
attractiveness (6) occupy level III in the hierarchy. The factors in the level II category 
are collaboration (1), trust (2), reputation (4), and the availability of other external 
financing (9). These factors are more dependent and have a lower driving power than 
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the first two levels (i.e. level IV and III factors). Level I factors, bargaining power (5), 
financing cost (7), and the frequency and volume of transactions (10) have maximum 
dependence and the least driving power as compared to the factors in former levels 
(i.e. level IV, III, and II). These factors are highly dependent on the factors from the 
other levels. 

Figure 2. ISM based model of factors influencing SCF

Source: own elaboration.

MICMAC Analysis

Matrice d’impacts croisés multiplication appliquée á un classment (MICMAC),  
a cross-impact matrix multiplication applied to classification, is a structural prospec-
tive analysis used to study indirect relationships (Saxena et al., 1990; Ahmad et al., 
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2019). The MICMAC method of analysis was developed by Duperrin and Godet (Chan-
dramowli et al., 2011). In this study, the MICMAC analysis was used to classify the 
factors that influence SCF based on driving and dependence power. The method served 
the purpose of validating the results of ISM by helping in the critical analysis of the 
scope of each element. For that purpose, we formed groups: autonomous factors, depen-
dent factors, linkage factors, and independent factors (Mandal and Deshmukh, 1994; 
Agarwal et al., 2007). 

Figure 3. Driving power and dependence power diagram

Source: own elaboration.

Group I (Autonomous) contained the autonomous factors with weak driving and 
dependence powers. Group II (Dependent) included dependent elements with weak 
driving and strong dependence powers. Group III (Linkage) contained linkage factors 
with strong driving and dependence powers. Lastly, Group IV (Independent) contained 
driver factors with strong driving and weak dependence powers. Figure 3 shows the 
factors that influence SCF classified based on driving and depen dence power. Bar-
gaining power (5) emerged in Group II, meaning it was a dependent factor. The majority 
of variables appeared in Group III (Linkage Factor), wherein the dependence power 
and driving power are both strong and affect each other. No factor appeared in Group I, 
which consists of factors disconnected from the rest. Surprisingly, also no factor 
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appeared in Group IV, which contains those high in driving power and low in depen-
dence power. Even the factors such as information sharing (8) and workforce (11) – whose 
dependence was lower compared to the rest – were grouped in the linkage factor. The 
in the MICMAC analysis showed that all the factors have strong interrelationships 
with each other. 

Discussion and Conclusion

Supply chain finance has gained importance recently due to such reasons as the earlier 
neglect of financial flows of the supply chain and the reduction of bank loans after 
the financial crisis that would be suitable to service the financing needs of SMEs. Our 
study identified the factors from the literature and explored the relationships among 
these factors. For this, we sought expert opinions from both the industry and academia, 
after which we developed the ISM-based model. 

The ISM-based model showed the highest level (level I) in its hierarchy to be occupied 
by bargaining power, financing cost, and the frequency and volume of transactions. 
These variables have the lowest driving power and are highly dependent on other 
factors. Several authors report that these variables influence SCF (Wuttke et al., 2013a; 
Yan et al., 2014; Iacono et al., 2015; Caniato et al., 2016; Liebl et al., 2016). These factors 
depend on variables such as collaboration, trust, reputation, and the availability of 
other external financing (level II; Randall and Farris, 2009; Hofmann and Kotzab, 
2010; Iacono et al., 2015; Liebl et al., 2016; Martin, 2017; Protopappa-Sieke and Seifert, 
2017). Trust and collaboration between supply chain partners can lead to an increase 
in transactions, which can result in a reduction in costs and improvement in financial 
performance. Although trust in a relationship can be affected by the degree of power 
between the parties (Farrell, 2004; Ando and Rhee, 2009), it may also influence the 
power itself as when one party trusts the other there may be no need to control the beha-
vior of the other party (Inkpen and Currall, 2004). Similarly, the collaboration between 
the supply chain partners can result in a decrease in the exercise of power and control 
by one of the partners (Simatupang, Wright, and Sridharan, 2004). Similarly, a firm’s 
reputation or goodwill may also have a bearing on transactions between the parties. 
Studies show that reputation can offer a strategic advantage to the firm and introduce 
superior performance (Roberts, 2003). The availability of other sources of external 
financing influences the cost of financing through the SCF route. Thus, SCF will be 
attractive only if one of the SCF partners – e.g. the supplier – has access to external 
financing at a higher cost (Martin, 2017). Generally, SCF should help in reducing the 
cost of financing as it may influence either one or more dimensions of the supply chain 
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finance cube, i.e. the cost of capital rate, duration, and volume (Pfohl and Gomm, 2009). 
Besides, access to external financing will also affect the frequency and volume of 
transactions between the trading partners. Lesser access to other external financing 
by one of the trading partners is expected to lead to more dependence and hence more 
transactions between the parties (Martin, 2017). The level III variables – i.e. the automa-
tion of trade and financial attractiveness – influence the level II variables. The influence 
of these on SCF can be observed in the literature (Buzacott and Zhang, 2004; Blackman 
and Holland, 2006; Popa, 2013; Wuttke et al., 2013; Caniato et al., 2016). The automation 
of trade – meaning technology – can play a key role in improving trust and collabora-
tion between the trading partners (Lee and Gao, 2005; Angerhofer and Angelides, 
2006; Crook et al., 2008; Lee, Palekar, and Qualls, 2011; Hudnurkar, Jakhar, and Rathod, 
2014). Having a sound technology could help in establishing a good reputation among 
the supply chain partners. Moreover, it could help in reducing information asymmetry 
between them by having a bearing on the availability of other external financing. 
Resources contribute to the financial attractiveness of a firm (Caniato et al., 2016). 
Previous studies show that resource sharing among supply chain partners enhances 
trust and collaboration (Ye and Zhang, 2010; Zhang and Huo, 2013; Hudnurkar et al., 
2014). Firm resources can help in securing a good reputation and availing external 
financing as well (Gynther, 1969; Greyser, 1999). The lowest level (level IV) variables 
are information sharing and workforce. These variables are considered to be strong 
drivers of SCF (Fairchild, 2005; Silvestro and Lustrato, 2014; Wandfluh et al., 2015; Chen, 
2016; Jiang et al., 2016) as they influence other factors through the automation of trade 
and financial attractiveness. The recognition of the need or desire for a particular kind 
of information may lead to the choice of information technology. Information is vital 
in enhancing the financial attractiveness of a firm as non-transparency or the asym-
metry of information can act as a hindrance in availing financing (Shinozaki, 2014). 
The knowledge, skill, and expertise of a firm – along with the partnering firm – will have 
a bearing on the automation or digitalization of trade. For the technology to be seamless, 
it should be properly integrated with the supply chain partners. Theories involving 
innovation adoption also discuss the significance of people in the implementation and 
diffusion of innovation at the organizational level (Davis, 1989; Rogers, 2010). 

Finally, we performed the MICMAC analysis, which showed that none of the variables 
under scrutiny is autonomous while all the factors are highly interconnected with 
each other.
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Managerial Implications

This study will have implications for managers and owners of firms and partnering 
firms (mostly SMEs) whereby they can concentrate on influential factors, particularly 
information sharing, workforce, the automation of trade process, and financial attracti-
veness. This will help them improve the implementation of SCF, increase its effective-
ness, and ensure its maximum benefits. Managers should focus on information sharing 
in the organization and with supply chain partners. This information could pertain 
to sales data, sales forecast, inventory level/policy, order status, production, or delivery 
schedule. To improve workforce knowledge and skill, managers could provide it with 
the necessary orientation, training, and development. Several parties could also take 
the responsibility of providing such an orientation, training, and development, e.g. 
associations and chambers to which a firm/supply chain partners belong, larger organi-
zations in the supply chain, government authorities, or policy-makers that work on 
improving entrepreneurship and SMEs, and even financial/technology services provi-
ders. A firm and its supply chain partners should focus on the automation or digitali-
zation of trade processes. Managers should concentrate on the compatibility, interope-
rability, and integration of digitalization across the supply chain for enhancing 
effectiveness and efficiency in the facilitation of SCF. Financial attractiveness is impor-
tant, particularly in the case of financial service provider mediated SCF. However, 
what can be of immense benefits for organizations – especially for SMEs – is under-
standing that e.g. the quality of receivables, purchase orders, and the saleability of 
inventories can serve as underlying assets (instead of other assets as collaterals or pledg-
ing personal wealth) against which financing can be availed in SCF. 

Furthermore, understanding the relationship between the SCF factors could help the 
firm and its supply chain partners in managing working capital from the collaborative 
supply chain perspective rather than from a single organization perspective. Firms 
and financial managers tend to maximize their financial gains at the cost of supply 
chain partners while approaching working capital from a single organizational perspec-
tive. As such, firms may resort to actions such as delaying payments, extending credit 
periods to their suppliers, minimizing credit periods to their customers, or aggressive 
recovery policies. These actions can increase the overall cost, risk, and disruption in 
a supply chain. Such behaviors of firms can be observed more apparently during eco-
nomic downturns, e.g. the global financial crisis of 2008, when banks and financial 
institutions frequently decline loans. The goal of firms and financial managers should 
be to create a win-win situation for all the engaged parties, which SCF can create. An 
understanding of the factors and their interlinkages will also help the financial/tech-
nology services providers in improving the facilitation of SCF solutions/technology. 
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Study Limitations

The main limitation of our study is that the model and subsequent results base on the 
opinions of experts. Although we sought to include experts from both the industry and 
academia, the results are limited to their knowledge and perceptions. Thus, the find-
ings may not be generalizable. 

Future Research

This study may be further extended by collecting larger data sets by using survey 
methods from the field or building a model with structural equation modeling (SEM). 
However, we suggest that future studies concentrate on such parameters as size (be 
it SMEs or large enterprises) or industry/sector. Moreover, it would be interesting to 
perform system dynamics modeling with these factors so as to understand the behavior 
of these factors and their effect on SCF. 
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