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Abstract 

The energy sector, due to its complex and evolving nature, requires innovative financing methods. The aim of this study is to identify and 

prioritize factors influencing supply chain financing in the energy sector. This research is applied in orientation and quantitative in 

methodology. The theoretical population of the study consisted of experts active in the energy sector with a solid background in financing 

and supply chain financing. Judgment sampling was employed in this study. The methods used in this research included Fuzzy Delphi and 

CoCoSo. The Fuzzy Delphi method was utilized to screen the research factors, while CoCoSo was applied for final prioritization of the 

factors. The primary data collection tools were an expert assessment questionnaire and a prioritization questionnaire. This study was 

conducted in three stages. In the first step, 21 factors were identified through literature review and interviews with experts. In the next 

step, these factors were screened using expert assessment questionnaires and the Fuzzy Delphi method. Ten factors, which achieved a 

favorable defuzzified value, were selected for final prioritization. The selected factors were ranked using the CoCoSo method. The 

prioritized factors included: the degree of integration of information systems within supply chain components, the penetration rate of data-

driven technologies in the energy supply chain, and the level of banks' control over the country’s financing sector. Practical 

recommendations were developed based on the key factors identified in the study. Some of these recommendations included: focusing on 

the compatibility and adaptability of technologies with existing systems during technology transfer, using fourth-generation technologies 

to integrate the supply chain, and enhancing the diversity of financing methods in the country through the development of fintechs and 

financial startups. 
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1. Introduction 

One of the topics that has drawn the attention of 

economists since the inception of economic science is 

economic growth and the financing of development projects. 

In this regard, the financial industry, through its intermediary 

role in allocating financial resources to various sub-sectors 

of the economy, can, while maintaining existing conditions, 

pave the way for long-term economic growth. Financing 

refers to the process of providing financial resources for 

creating or expanding business activities, investments, or 

purchases. The use of financial instruments in any economic 

system is essential. Companies and businesses need 

financial resources to generate revenue and create wealth. 

Since the 2008 financial crisis, supply chain financing (SCF) 

has been recognized as a preferred approach to enhancing 

the management of financial flows across the entire supply 

chain [1]. SCF encompasses a set of approaches, techniques, 

and financial tools aimed at optimizing transactions, 

working capital, and costs across the supply chain, covering 

stages from product design and after-sales service 

management to all phases of planning, sourcing, 

procurement, inventory management, and distribution. The 

global supply chain finance market was valued at six billion 

USD in 2021 and is projected to reach 13.4 billion USD by 

2031, growing at a compound annual growth rate of 

approximately nine percent from 2022 to 2031 [2, 3]. SCF, 

by improving working capital through the control of 

inventory, accounts payable, and accounts receivable, 

reduces liquidity constraints and releases a significant 

amount of working capital, thereby fostering network 

profitability and efficiency, improving bank balance sheets, 

and ultimately contributing to sustainable economic growth 

through non-inflationary measures, and efficient use of 

credits and facilities [4]. This method aims to resolve issues 

for parties within a supply chain loop by providing credit 

instruments such as electronic drafts, production credit 

certificates (GAM), deferred internal letters of credit, and 

other permitted financial and commercial instruments [5]. 

With the increasing complexity of supply chains, efficient 

working capital management has become a highly 

challenging issue. SCF can bridge the gap between payment 

terms and actual goods flow, helping buyers and suppliers 

improve their cash flow. For suppliers, it accelerates 

receivables, while for buyers, it extends payables, thus 

enhancing liquidity. Supply chain financing is an innovative 

approach to working capital financing for companies that, by 

efficiently allocating financial resources, can lead to 

financial stability. The main distinction between supply 

chain financing methods and traditional methods lies in the 

continuous coverage of the entire supply chain under 

financial and risk management tools. In this new ecosystem, 

financing and risk management models are continuously 

implemented for multiple supply chain loops. The supply 

chain finance management platform includes five main 

components: (1) fintech startups (e.g., banking, insurance, 

and cryptocurrency fintechs), (2) technology developers 

(e.g., big data analysts, cloud computing, cryptography, and 

social media developers), (3) government (e.g., regtech), (4) 

traditional financial institutions (e.g., banks and insurers), 

and (5) financial customers (e.g., organizations and 

anonymous individuals) [6]. 

Fintechs and the development of new financial 

technologies play a significant role in the advancement of 

innovative financing tools [7]. Diversifying financing 

methods aids various businesses and supply chains. 

Previously, banks were the primary source of financing, but 

with increasing economic complexity and the need for 

sustainability, alternative methods have developed, one of 

which is the supply chain approach [8, 9]. This approach is 

influenced by factors such as supply chain integration and 

technological infrastructure, particularly data-driven 

technologies [3, 6, 10]. Understanding these factors greatly 

contributes to the development of SCF applications across 

various economic sectors. 

The 2007-2008 global financial crisis, initiated by the 

U.S. housing market collapse, laid the groundwork for the 

evolution of supply chain finance (SCF) as businesses 

sought financial resources through negotiations with 

financial institutions [11]. As key financial institutions failed 

to release funds, governments intervened to prevent potential 

economic collapse, causing widespread distrust in the 

financial market. This led to uncertainty and triggered 

liquidity and credit shocks, which transferred through 

financial channels into the real economy, severely limiting 

available funds. In response, supply chains looked for 

alternative ways to finance business goals, especially 

working capital needs. Supply chain financing emerged as 

an innovative approach for organizations to optimize 

financial flows within the supply chain, aiming to improve 

liquidity, enhance profitability, and reduce costs by 

streamlining payment options [2, 12]. Unlike factoring, 

which is initiated by the seller, SCF is often driven by the 

buyer, creating a collaborative financial structure with third-

party investors or financial institutions [13, 14]. 
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SCF typically involves a third party, such as a financial 

institution, facilitating transactions between buyers and 

sellers by paying the seller promptly while extending the 

buyer’s payment terms, thus balancing cash flow for both 

parties without added financial stress [14]. This method 

enhances collaboration and credit, allowing buyers greater 

cash flow control and faster payments for sellers, optimizing 

liquidity across the network [15]. Unlike traditional 

financing methods that primarily address the seller’s needs, 

SCF considers both buyer and seller needs, and the buyer's 

credit rating is pivotal in determining SCF success. Poor 

creditworthiness may deter financial institutions from 

upfront payments to suppliers [16, 17]. SCF models optimize 

working capital by managing accounts payable, receivable, 

and inventory, ultimately enhancing firm performance, 

lowering liquidity requirements, and freeing up substantial 

working capital, maximizing investment returns and 

shareholder profits [18, 19]. 

Several studies have examined SCF’s growing role and 

potential. Kaur et al. (2024) explored the challenges of 

implementing blockchain technology in India’s small- and 

medium-sized enterprises (SMEs) for SCF, identifying 

barriers like information asymmetry, high transaction costs, 

and limited access to credit, and found that blockchain 

adoption could address these issues [20]. Similarly, Gong et 

al. (2024) identified factors that facilitate blockchain in SCF, 

highlighting regulatory support and stakeholder motivation 

as key enablers [21]. In contrast, Choi (2023) assessed 

blockchain’s role in SCF for fashion products, noting that 

blockchain-backed supply chains experience lower 

operational risk and higher profitability than traditional 

bank-centric models [22]. Vu et al. (2022) investigated 

SCF’s impact on SMEs in Vietnam, emphasizing that credit 

quality, supply chain integration, and information sharing 

significantly impact SCF, which in turn enhances firm 

performance [23].  

The energy sector is one area that, due to the requirements 

of sustainable development, a strong emphasis on clean and 

renewable energies, and the need to smarten many devices 

to reduce energy consumption, requires diverse and varied 

financing methods [24-27]. Many projects in this field 

cannot be financed using conventional bank-centered 

methods. SCF in the energy sector has recently attracted 

attention, with most studies focusing on identifying and 

explaining its applications in general terms. Given the above, 

the research questions of this study are: 

What are the factors influencing SCF in the energy 

sector? 

What is the priority ranking of the factors affecting SCF 

in the energy sector? 

2. Methodology 

The objective of the present study is to identify and 

analyze factors affecting supply chain finance in the energy 

sector. To this end, Fuzzy Delphi and CoCoSo methods were 

employed. Both Fuzzy Delphi and CoCoSo are quantitative 

techniques, utilizing quantitative data for assessment and 

analysis. The Fuzzy Delphi technique was used for screening 

factors, while the CoCoSo technique was employed to 

identify the most significant factors influencing supply chain 

finance. Given the quantitative nature of the techniques used, 

this research follows a multi-method quantitative 

methodology. Additionally, due to the practical benefits of 

the study’s results for the energy sector, the study has an 

applied orientation. 

For data collection, two tools were used: expert 

interviews and questionnaires. The research factors were 

derived from a review of articles related to finance and 

supply chain finance, as well as interviews with energy 

experts. Subsequently, two questionnaires—an expert 

assessment questionnaire and a prioritization 

questionnaire—were distributed among the experts for data 

analysis. The expert assessment questionnaires were 

analyzed using the Fuzzy Delphi method, while the 

prioritization questionnaires were analyzed using the 

CoCoSo method. As the content of the questionnaires was 

obtained from reviewing credible articles and interviews 

with supply chain finance and energy experts, both the 

expert assessment and impact assessment questionnaires are 

valid. Furthermore, due to the selection of an optimal sample 

size (10 participants) and the notable reduction and 

screening of factors, the prioritization questionnaire 

exhibited adequate reliability. 

The experts in this study consisted of senior managers, 

consultants, and finance experts in the energy sector. Due to 

the expert-based nature of the techniques used in the 

research, judgment sampling was employed, with experts 

selected based on their expertise in finance and supply chain 

finance. The sample size in this study was 10 participants, 

which is an appropriate number for expert-centered 

techniques with a judgment-based nature. 

The current research was carried out in three stages. In 

the first step, factors affecting supply chain finance in the 

energy sector were identified through a literature review and 

interviews with experts. In the next stage, these factors were 
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screened using the Fuzzy Delphi method. In the third stage, 

the research factors were prioritized using the CoCoSo 

method. 

The Fuzzy Delphi technique was used to screen the 

research factors. The steps in implementing the Fuzzy 

Delphi algorithm for screening include the following: 

 Determining the appropriate spectrum for 

fuzzifying verbal expressions; 

 Aggregating the fuzzy values; 

 Defuzzifying the values; 

 Setting a threshold intensity and screening the 

criteria. 

Step 1: Gathering and fuzzifying expert opinions. In the 

Fuzzy Delphi screening method, the first step is to develop 

an optimal fuzzy scale for fuzzifying the experts' verbal 

expressions, often using conventional fuzzy scales. In this 

study, a five-point Likert scale, shown in Table 1, was used. 

Table 1. Fuzzy Delphi Method Scale 

Verbal Variable Fuzzy Value Triangular Fuzzy Number 

Very Low 1  ̃ (0, 0, 0.25) 

Low 2  ̃ (0, 0.25, 0.5) 

Medium 3  ̃ (0.25, 0.5, 0.75) 

High 4  ̃ (0.5, 0.75, 1) 

Very High 5  ̃ (0.75, 1, 1) 

 

Step 2: Aggregating the fuzzy values. After selecting the 

appropriate fuzzy scale, experts’ opinions are collected and 

fuzzified. Several procedures exist for aggregating experts' 

fuzzy opinions. If each expert’s opinion is represented as 

triangular fuzzy numbers (l, m, u), the simplest approach is 

to calculate the fuzzy mean of the experts’ opinions: 

𝐹𝐴𝑉𝐸=

∑ 𝑙

𝑛
,
∑ 𝑚

𝑛
,
∑ 𝑢

𝑛
 

Step 3: Defuzzifying the values. In techniques involving 

a fuzzy approach, researchers eventually convert the final 

fuzzy values into a definitive number, a process known as 

defuzzification. A simple technique for defuzzification is to 

average the triangular fuzzy numbers: 

𝑖𝑓 𝐹 ̃ =  (𝑙, 𝑚, 𝑢) 𝑡ℎ𝑒𝑛  𝐹 =
𝑙 + 𝑚 + 𝑢

3
 

Step 4: After selecting the appropriate method and 

defuzzifying the values, a threshold must be set. This 

threshold varies by study and is typically determined by the 

researcher. If the defuzzified value of aggregated expert 

opinions exceeds the threshold, the factor is retained; 

otherwise, it is excluded. 

After screening the factors influencing supply chain 

finance, the next step is their analysis and prioritization. In 

the current study, the CoCoSo method was used to prioritize 

the factors. This method, leveraging data from both the 

Fuzzy Best-Worst and Fuzzy WASPAS methods, ranks 

factors with considerable accuracy and is considered one of 

the most recent and reliable ranking methods. The steps in 

the CoCoSo method are as follows: 

Step 1: Experts’ opinions on the importance of each 

factor are collected on a 10-point scale. 

Step 2: The values of the decision matrix are normalized 

using the fuzzy approach. 

Step 3: Using the formulas below, the weighted sum (S) 

and weighted product (P) values for each option are 

calculated. In these formulas, Wj represents the weight of the 

criteria, inputted into the CoCoSo method. Si values are 

obtained using the SAW method, while Pi values are derived 

from the WASPAS method. 

   𝑆𝑖  =  ∑(𝑤𝑗𝑟𝑖𝑗)

𝑛

𝑗=1

, 

   𝑃𝑖  =  ∑(𝑟𝑖𝑗 )
𝑤𝑗

𝑛

𝑗=1

 , 

Step 4: Each option’s score is calculated based on the 

following three strategies. The first equation describes the 

arithmetic mean of WSM and WPM scores, while the second 

equation represents their relative scores compared to the best 

scores. The third equation is a compromise between the 

WSM and WPM models, with λ set by the decision-maker, 

usually 0.5 for flexibility. 

𝑘𝑖𝑎 =
𝑃𝑖 + 𝑆𝑖

∑ (𝑃𝑖 + 𝑆𝑖)
𝑚
𝑖=1

 , 
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𝑘𝑖𝑏 =
𝑆𝑖

min
𝑖

𝑆𝑖
+

𝑃𝑖

min
𝑖

𝑃𝑖
 , 

𝑘𝑖𝑐 =
λ(𝑆𝑖) + (1 − 𝜆)(𝑃𝑖)

(𝜆 max
𝑖

𝑆𝑖 + (1 − 𝜆)max
𝑖

𝑃𝑖)
  ,     0 ≤ 𝜆

≤ 1 .   

Step 5: The final score is calculated using the formula 

below, which represents the combined arithmetic and 

geometric mean of the three previous scores. The higher the 

k score for an option, the more preferred that option is. 

𝑘𝑖 = (𝑘𝑖𝑎𝑘𝑖𝑏𝑘𝑖𝑐)
1
3 +

1

3
(𝑘𝑖𝑎 + 𝑘𝑖𝑏 + 𝑘𝑖𝑐). 

3. Findings and Results 

The factors influencing supply chain finance in Iran were 

identified through an analytical review of the literature and 

expert interviews. These factors are listed in Table 2. To 

derive the research factors, articles related to supply chain 

finance from 2010 to 2024 available in reputable scientific 

databases (Elsevier, Emerald, and Magiran) were reviewed. 

Seventeen factors were identified through the literature 

review, and four additional factors were added by the experts 

consulted for this study. 

The validity of the factors was calculated using the 

Lawshe Content Validity Index (CVI). The CVI for all 

elements of the questionnaire was above 0.79, indicating 

adequate validity for the study’s questionnaires. 

Table 2. Factors Influencing Supply Chain Finance 

Research Sources Research Factors 

[3, 6, 10] Supply chain coordination 

[23] Integration level of supply chain information systems 

[20] Penetration rate of data-driven technologies in the energy supply chain 

[2, 7] Development level of fintech in the country 

[21] Energy regulation in the country 

[28, 29] Financial technology regulatory policies in the country 

Interview Support of senior managers for supply chain approaches 

Interview Skills of staff and managers in energy companies regarding modern financing methods 

[27, 30] R&D policies in the energy supply chain 

[24, 31] Innovation policies in energy supply chains 

[8, 32, 33] Decision-making style of managers in energy companies 

[34, 35] Agility level of company structures in the energy sector 

[22, 36] Bank dominance over the country’s financial sector 

[37] Diversity of financial instruments in the capital market 

[25, 26] Focus of supply chains on sustainability 

Interview Governance nature in the country’s energy supply chains 

Interview Level of international cooperation in energy supply chains 

[24, 26] Share of clean energy in the national energy market 

Interview Religious and legal policies and restrictions related to financing 

[8] Increasing economic and supply chain complexity 

Interview Development of green startups in finance and energy sectors 

 

Twenty-one factors identified through the literature 

review and expert interviews were screened using the Fuzzy 

Delphi technique. At this stage, 11 factors were excluded, 

and 10 were selected for final prioritization. Factors with a 

defuzzified value above 0.7 were chosen for prioritization 

with the CoCoSo method. In this study, 10 factors had a 

defuzzified value above 0.7, which served as the threshold 

for factor screening. Generally, the threshold in quantitative 

research ranges from 0.5 to 0.7; here, a threshold of 0.7 was 

set. Table 3 lists the final screened factors along with their 

defuzzified values. 

Table 3. Fuzzy Delphi Output for Factors Influencing Supply Chain Finance 

Defuzzified Value Upper Limit Median Lower Limit Drivers 

0.86 0.95 0.88 0.76 Integration level of supply chain information systems (C1) 

0.82 0.90 0.82 0.74 Penetration rate of data-driven technologies in the energy supply chain (C2) 

0.78 0.85 0.78 0.71 Energy regulation in the country (C3) 

0.77 0.83 0.77 0.70 Financial technology regulatory policies in the country (C4) 
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0.84 0.93 0.85 0.74 Bank dominance over the country’s financial sector (C5) 

0.78 0.85 0.79 0.71 Diversity of financial instruments in the capital market (C6) 

0.78 0.84 0.78 0.72 Level of international cooperation in energy supply chains (C7) 

0.77 0.85 0.78 0.69 Share of clean energy in the national energy market (C8) 

0.81 0.89 0.80 0.73 Religious and legal policies and restrictions related to financing (C9) 

0.76 0.85 0.77 0.67 Increasing economic and supply chain complexity (C10) 

 

The screened factors were then analyzed using the 

CoCoSo method, where the experts rated the significance of 

each factor influencing supply chain finance on a 10-point 

scale. A decision matrix was created based on the ratings 

from 10 experts. The values in this matrix were normalized 

using the fuzzy approach per the second step of the CoCoSo 

method. Table 4 shows the normalized decision matrix for 

the research factors. 

Table 4. Normalized Matrix of Factors Influencing Supply Chain Finance 

Expert 10 Expert 9 Expert 8 Expert 7 Expert 6 Expert 5 Expert 4 Expert 3 Expert 2 Expert 1 Research Factors 

1 1 1 1 1 1 1 1 0.857 1 C1 

0.8 0.833 0.571 0.667 0.8 0.857 0.833 1 1 1 C2 

0 0.333 0.429 0.333 0.2 0.286 0 0.286 0.286 0 C3 

0 0 0.143 0.167 0.6 0.286 0 0.286 0.143 0.286 C4 

0.6 0.333 0.571 0.5 0.6 0.857 0.667 0.429 0.571 0.857 C5 

0 0.167 0 0.167 0.2 0.286 0 0.429 0.286 0.143 C6 

0 0 0.429 0 0 0 0.333 0.286 0 0.143 C7 

0.8 0.667 0.286 0.5 0.8 0.571 0.333 0.286 0.571 0.429 C8 

0 0.333 0.429 0.5 0.6 0.429 0.167 0.143 0.429 0.286 C9 

0 0.333 0.429 0 0.4 0.286 0.167 0 0.143 0 C10 

 

Based on the normalized matrix values, the data for the 

weighted sum matrix (S) and weighted product matrix (P) 

are obtained following the formulas in step three of the 

CoCoSo method. Table 5 shows the weighted sum matrix 

values for the factors influencing supply chain finance. The 

weighted sum values are calculated by multiplying the 

normalized matrix data by the weights of the experts' ratings, 

all set equally at 0.1. This weight was derived by dividing 

one by ten. Finally, the values in this matrix are combined 

using the S index, which is the row sum of the weighted sum 

matrix and represents the desirability of each option in the 

weighted average method. 

Table 5. Weighted Sum Matrix (S) of Factors Influencing Supply Chain Finance 

S 

Index 

Expert 

10 

Expert 

9 

Expert 

8 

Expert 

7 

Expert 

6 

Expert 

5 

Expert 

4 

Expert 

3 

Expert 

2 

Expert 

1 

Research Factors 

0.986 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.086 0.1 C1 - Integration level of supply 

chain information systems 

0.836 0.08 0.083 0.057 0.067 0.08 0.086 0.083 0.1 0.1 0.1 C2 - Penetration rate of data-driven 

technologies in the energy supply 

chain 

0.216 0 0.033 0.043 0.033 0.02 0.029 0 0.029 0.029 0 C3 - Energy regulation in the 

country 

0.192 0 0 0.014 0.017 0.06 0.029 0 0.029 0.014 0.029 C4 - Financial technology regulatory 

policies in the country 

0.599 0.06 0.033 0.057 0.05 0.06 0.086 0.067 0.043 0.057 0.086 C5 - Bank dominance over the 

country’s financial sector 

0.169 0 0.017 0 0.017 0.02 0.029 0 0.043 0.029 0.014 C6 - Diversity of financial 

instruments in the capital market 

0.119 0 0 0.043 0 0 0 0.033 0.029 0 0.014 C7 - Level of international 

cooperation in energy supply chains 

0.525 0.08 0.067 0.029 0.05 0.08 0.057 0.033 0.029 0.057 0.043 C8 - Share of clean energy in the 

national energy market 

0.332 0 0.033 0.043 0.05 0.06 0.043 0.017 0.014 0.043 0.029 C9 - Religious and legal policies and 

restrictions related to financing 
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0.176 0 0.033 0.043 0 0.04 0.029 0.017 0 0.014 0 C10 - Increasing economic and 

supply chain complexity 

In addition to calculating the weighted sum matrix, the 

weighted product matrix (P) also needs to be determined. 

The calculation formula for this matrix and the P index 

follows the steps of the WASPAS method. To calculate the 

weighted product matrix, each value in the normalized 

matrix is raised to the power of the experts' weight (set to 

0.1). The weighted product matrix data are shown in Table 

6. 

Table 6. Weighted Product Matrix (P) of Factors Influencing Supply Chain Finance 

P 

Index 

Expert 

10 

Expert 

9 

Expert 

8 

Expert 

7 

Expert 

6 

Expert 

5 

Expert 

4 

Expert 

3 

Expert 

2 

Expert 

1 

Research Factors 

9.985 1 1 1 1 1 1 1 1 0.985 1 C1 - Integration level of supply 
chain information systems 

9.811 0.978 0.982 0.946 0.96 0.978 0.985 0.982 1 1 1 C2 - Penetration rate of data-driven 
technologies in the energy supply 

chain 

6.208 0 0.896 0.919 0.896 0.851 0.882 0 0.882 0.882 0 C3 - Energy regulation in the 
country 

6.078 0 0 0.823 0.836 0.95 0.882 0 0.882 0.823 0.882 C4 - Financial technology regulatory 
policies in the country 

9.47 0.95 0.896 0.946 0.933 0.95 0.985 0.96 0.919 0.946 0.985 C5 - Bank dominance over the 
country’s financial sector 

6.029 0 0.836 0 0.836 0.851 0.882 0 0.919 0.882 0.823 C6 - Diversity of financial 
instruments in the capital market 

3.52 0 0 0.919 0 0 0 0.896 0.882 0 0.823 C7 - Level of international 
cooperation in energy supply chains 

9.32 0.978 0.96 0.882 0.933 0.978 0.946 0.896 0.882 0.946 0.919 C8 - Share of clean energy in the 
national energy market 

8.077 0 0.896 0.919 0.933 0.95 0.919 0.836 0.823 0.919 0.882 C9 - Religious and legal policies and 
restrictions related to financing 

5.268 0 0.896 0.919 0 0.912 0.882 0.836 0 0.823 0 C10 - Increasing economic and 

supply chain complexity 

 

The final ranking of the factors influencing supply chain 

finance in the energy sector using the CoCoSo method is 

derived from the K index. Calculating the K index requires 

determining three sub-indices, Ka, Kb, and Kc, with Kc being 

a combination of Ka and Kb. The value of λ in this study was 

set to 0.5, a commonly used parameter in previous research. 

Finally, the K index is obtained by taking the arithmetic and 

geometric mean of Ka, Kb, and Kc. Table 7 presents the four 

indices for evaluating the factors in the CoCoSo method, 

along with the final ranking for each factor. 

Table 7. Four Indices for Evaluating Research Factors in CoCoSo 

Research Factors Ka Kb Kc K Rank 

Integration level of supply chain information systems 0.141 11.122 1 5.24 1 

Penetration rate of data-driven technologies in the energy supply chain 0.137 0.812 0.97 4.372 2 

Energy regulation in the country 0.082 3.579 0.585 1.971 6 

Financial technology regulatory policies in the country 0.08 3.34 0.571 1.865 7 

Bank dominance over the country’s financial sector 0.129 7.724 0.917 3.894 3 

Diversity of financial instruments in the capital market 0.08 3.133 0.564 1.78 8 

Level of international cooperation in energy supply chains 0.047 2 0.331 1.107 10 

Share of clean energy in the national energy market 0.126 7.059 0.897 3.621 4 

Religious and legal policies and restrictions related to financing 0.108 5.085 0.766 2.735 5 

Increasing economic and supply chain complexity 0.07 2.976 0.496 1.65 9 

 

Based on the K index, the factors “integration level of 

supply chain information systems,” “penetration rate of data-

driven technologies in the energy supply chain,” and “bank 

dominance over the country’s financial sector” ranked as the 

highest in priority and significance. The higher this index for 

a factor, the more significant that factor is considered. 
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Practical recommendations were developed based on the key 

factors influencing supply chain finance in the energy sector. 

 

 

4. Discussion and Conclusion 

The energy sector is experiencing significant shifts, 

including the emergence of new technologies and an 

increasing share of clean energy in national energy 

portfolios. These changes have amplified the importance of 

adopting innovative financing methods. Supply chain 

finance (SCF) has recently gained attention from industries 

and businesses, particularly in the energy sector. This study 

aimed to identify and prioritize the factors influencing SCF 

in the energy sector. 

The research was conducted in three stages. Initially, 21 

factors were identified through a literature review and expert 

interviews. These factors were then screened using expert 

assessment questionnaires and the Fuzzy Delphi method. 

Ten factors with favorable defuzzified values were selected 

for final prioritization with the CoCoSo method. The 

prioritization questionnaires, rated on a 10-point scale, were 

distributed among experts who provided their insights on 

each factor. Based on the CoCoSo results, the top-priority 

factors included the integration level of supply chain 

information systems, the penetration rate of data-driven 

technologies in the energy supply chain, and the level of 

bank dominance over the national financial sector. Practical 

recommendations were developed based on the most critical 

factors identified. 

One significant factor influencing SCF is the integration 

of information systems within supply chain components. 

Integration growth is driven by two primary factors. First, 

fourth-generation technologies, such as the Internet of 

Things (IoT), blockchain, and big data, play a crucial role in 

supply chain integration. These technologies enable data-

driven analyses across various areas, such as forecasting and 

risk analysis. Blockchain can be utilized to develop smart 

contracts, while IoT has a substantial role in enhancing the 

intelligence of the energy supply chain. The second 

consideration is the compatibility of new technologies with 

existing systems. A lack of compatibility can reduce 

integration and disrupt the effective use of SCF. 

ing models and tools that clearly demonstrate these 

technologies’ benefits can increase acceptance. Managers 

are more likely to support technology adoption when they 

perceive tangible improvements within their organizations 

and processes. Third, successful deployment of these 

technologies requires coordination among compaRegarding 

the penetration rate of data-driven technologies in the energy 

supply chain, three main points warrant attention. First, 

organizational culture within the energy supply chain is 

critical; data-driven technologies are effective only if the 

prevailing decision-making approach within organizations is 

data-driven. Currently, managers often rely on limited 

personal experience and intuition. Changing this culture 

requires support from senior management. Second, the 

perceived benefits of fourth-generation technologies by 

managers and influential organizational figures are essential. 

Designnies and supply chain components for technology 

transfer and R&D projects, which often entail substantial 

costs. 

Financing in Iran is largely bank-centered, with banks 

primarily providing loans to large, traditional industries and 

projects. However, banks' resources are limited and cannot 

fully meet the diverse and extensive needs of the industry. 

Banks also have limited expertise and often reject innovative 

projects. Collaboration with fintechs, especially financing 

fintechs, could enhance banks' capacity to evaluate 

innovative projects. This collaboration requires a positive 

outlook from banks towards fintechs and investment in 

fintech development. Additionally, reducing the dominance 

of banks in the financial sector necessitates expanding and 

diversifying fintech options in the country. Most Iranian 

fintechs are focused on payments and have a peripheral role 

in the financial industry. Developing fintechs requires 

balanced regulation and support from major financial 

institutions. Regulatory frameworks in the energy and 

financial sectors heavily favor large institutions, often 

overlooking the interests of smaller players, such as green 

and financial startups. 

Future research suggestions include studying the future of 

SCF in the energy sector and identifying and prioritizing 

factors influencing SCF in other sectors, such as the 

automotive industry. 
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