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Abstract: Supply chains are important components in terms of effective 
production, service management, as well as the ability of businesses to fulfill 
their objectives and to compete. Especially the effective, economical and 
efficient operation of this structure provides cost advantage and increases 
customer satisfaction. However, some structural problems arise in terms of 
fulfilling the supply chain at the desired level, and these problems affect 
businesses negatively. In this study, it has been aimed to rate the supply chain 
management structural problems in the hazelnut firms in Giresun during the 
Covid 19 pandemic. Spherical fuzzy analytical hierarchy method, one of the 
Multi Criteria Decision Making methods, has been used in solving supply 
chain structural problems. 
Keywords: Supply Chain Management, Supply Chain Management 
Structural Problems, Spherical Fuzzy AHP, MCDM, COVID-19, Hazelnut 
Firms. 

1. INTRODUCTION 

In the globalizing world, there is a situation where technology 
becomes digital, developments in communication technologies, change in 
customer expectations and needs, increase in international integrations, and 
at the same time, competition takes place between supply chains. Therefore, 
the fact that everything changes very quickly requires the supply chain 
management to be operated more effectively and efficiently. So much so that 
in the period we experienced the Covid 19 pandemic, supply chain 
management has become a vital component for businesses to survive and 
ensure customer satisfaction at the desired level, besides being of special 
importance. 
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Christopher, (2011) stated that the supply chain can be seen as a 
network of forward and backward-linked organizations that encompass 
different processes and activities that will create value for the end consumer 
in the form of products and services.  

Ayers (2000) expressed the concept of supply chain management as 
managing the process according to customer needs and demands of products 
and information obtained from suppliers. In another study, this concept; It 
uses advanced technology, information management and operations research 
mathematics to plan and control a component of factors, expanding to 
produce and deliver products and services in a better way to satisfy the 
customer. Supply chain management ensures that an organization meets the 
right products and services at the right time in the appropriate amount and at 
an acceptable cost (Ressel, 2001). It has been stated that the main purpose in 
supply chain management is a balance between customer demand and the 
flow of materials, products and information from the supplier in order to meet 
customer requests and needs on time (Krajewski et al., 2016). 

The supply chain structurally begins with the purchase and acquisition 
of the goods to be sold. Then, inventory management and warehouse 
management are taken care of to support sales. And it ends with the delivery 
of the latest products to customers. In the supply chain, materials move from 
raw material sources to a production level that transforms these raw materials 
into semi-finished products. These semi-finished products have been then 
combined at the next level to form the finished products. The products 
obtained are transferred to distribution centers and from there to vendors and 
customers (Çizmeci, 2002). 

Marr (2018), on the other hand, touched on the problems of the supply 
chain in his study. It has been stated that it is impossible to know the true 
value of a good for buyers and sellers due to the transparency of the system. 
So one of the main problems is the problem of transparency and information 
sharing. Similarly, in today's supply chain processes, it is difficult to keep 
track of who, when and where a transaction has been performed. In other 
words, it has been stated that there are problems in "determining the 
situations" in the transactions. 

All manufacturing businesses have Supply Chain Management 
(SCM) systems. However, many of them are undeveloped, complex, or 
uncontrollable. Similarly, some businesses could not realize the full 
integration and unified functional system. In case the competitive position 
has been developed, it is necessary to examine where the business is on a 
continuous basis. Supply Chain Management sometimes causes a lot of time 
loss due to priority activities and therefore the desired level of application 
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cannot be achieved. Concentrating on wrong attempts causes unnecessary 
costs (Ciravoğlu, 2006). Effective management of the supply chain, which 
has a very important role in ensuring customer satisfaction, with the failure 
of production, making businesses sustainable, is a complex process as stated 
above, but has become even more complex during the pandemic period. 

In this framework, it has been aimed to rate the structural problems of 
supply chain management in the hazelnut firms in Giresun during the Covid 
19 pandemic period. Structural problems in supply chain management in 
general from the detailed literature review made as rating criteria; 
(Dejonckheere, 2004, Sunil & Sodhi, 2004, Magnan, 2008, Görçün, 2013, 
Soosayand Hyland, 2015, Marr, 2018, Singh, 2018) lowest resource use, 
highest added value, process planning efficiency, holistic design of processes, 
process improvement, bullwhip effect, difficulty in forecasting customer 
demands and process improvement at all stages have been determined.  

The Spherical Fuzzy AHP method, which is one of the multi-criteria 
decision-making methods used in solving complex and complex problems, 
has been utilized. 

In the second part of the study, the literature on structural problems of 
supply chain management has been researched. In the following section, the 
Spherical Fuzzy AHP method has been explained.The methodology has been 
applied to the problem in the fourth section, and the study has been ended 
with the conclusion section, which also includes suggestions in the fifth 
section. 

2. LITERATURE REVIEW 

Today, there are a limited number of studies on supply chain structural 
problems. Some of the studies carried out in this framework are as follows. 

Metters (2002) found that the leading cause of the bullwhip effect is 
the distortion of information as it moves through the supply chain members. 

Sunil and Sodhi, (2004), in their study, due to reasons such as long 
supply times, seasonality, production variability, short life cycle, insufficient 
customer support, they examined incorrect forecasts, sales promotions, 
incentives, lack of supply chain image and the distortion of information 
because of the excessive desire for underproduction or bullwhip effect of 
information. 

Paksoy and Keskin (2006) discussed the effects of information 
distortion in the supply chain, the negative effects of this situation called the 
bullwhip effect in businesses and the solution methods. 
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Şen, (2008), in his study, investigated ways to increase the 
effectiveness of cold logistics applications in supply chain management and 
to store products with the least cost without losing quality. 

Thomas and Skinner (2010) stated in their research that trust in supply 
chain relationships provides positive results such as cooperation, innovation, 
minimization of risk and increased potential profitability. 

Liao et al. (2011) stated that high trust between parties in the supply 
chain can reduce risk, especially by enabling information sharing, and at the 
same time, a high level of supplier trust encourages more information 
exchange. It was stated that the reason for this is that the fear of the 
information being dispersed to different fields decreases as the trust 
increases. 

Tez et al., (2012) investigated the solution and management of the 
problems encountered in the supply chain in the automotive sector with the 
failure mode and effect analysis  (FMEA). It was stated that a proactive 
approach can be displayed by detecting the priority of possible problems and 
preventing them before they occur with FMEA, which is the most known of 
the prevention analysis. 

Hoffman et al. (2013) found that transaction costs arising from 
supplier risk, environmental and behavioral uncertainties had a negative 
effect on business performance in their study on 207 companies. 

Başkol, (2014) examined the effect of trust on the supply chain and 
various factors that create trust among supply chain members. It has been 
determined that the lack of trust among supply chain members negatively 
affects the performance success expected from the supply chain. 

Canlı and Aplak, (2016), in a study on the defense sector, examined a 
supply chain management application with a methodological decision 
process approach that is valid in environments with uncertainty. 

On the other hand, Pradabwong et al. (2017) revealed that process 
management and supply chain management have a common role within 
enterprises and in other inter-institutional practices, and that they improve 
organizational performance and collaborative activities positively. 

Korucuk and Memiş (2018) prioritized risk factors in supply chain 
management using AHP technique, which is one of the multi-criteria 
decision-making methods. 

Yarlıkaş and Arslaner, (2019) evaluated the importance levels of 
factors affecting global supply chain management using SWARA and 
COPELAND methods. As a result of the analysis, it was revealed that the 
most important criterion was "speed of implementation" and the least 
important criterion was "regulations". 
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Korucuk (2019) revealed the importance of supply chain management 
performance factors in his study using MCDM methods and made the most 
ideal competitive strategy choice. 

Sawik (2020) examined the problems in supply chain optimization in 
his research and utilized multi-criteria decision-making methods to solve the 
supplier assessment and selection problem. 

The limited number of studies on supply chain management structural 
problems in the literature review makes this study important. Likewise, the 
fact that there is no other study about the method used and the province of 
Giresun where the study is the subject makes the study different from other 
studies. From this point of view, it is thought that the study will contribute to 
the literature. At the same time, the Spherical Fuzzy Sets used in the study 
make a difference because it is a new method in the literature. 

3. METHODOLOGY 

The concept of SFS (Spherical Fuzzy Sets) enables an extended 
option area for decision experts to define membership degrees the squared 
sum of the spherical parameters has been at (Gündoğdu and Kahraman 2019).  

3.1. Spherical Fuzzy AHP  
In this study, the main criteria weights have been determined by 

Spherical Fuzzy AHP using Spherical Fuzzy Numbers. The stages of the 
proposed integrated methodology have been detailed in the next stages. 

Stage 1. Determine criteria with respect to literature and alternatives 
by project decision maker for this problem. 

Stage 2. Gathered information from decision makers to build pairwise 
comparison matrices. The decision makers define their assessments using 
linguistic terms given in (Gündoğdu ve Kahraman 2020). 

Stage 3. Organize spherical fuzzy pairwise comparison matrices 
using the linguistic terms among all the criteria for two hierarchical levels of 
criteria. 

A= 

1 ……⋮ … . .
⋮ …..⋮ 1                                      (1) 

Suppose that  is the pairwise comparison i and j. 
Stage 4. Compute score indices (SI) of each member of matrix using 

pairwise comparison using Eq.2 and Eq.3 for having importance (AMI,VHI, 
HI, SHI, EI, SLI, LI, VLI, ALI). 
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SI = |100[ − 	 −	 − 	 	]|        (2) 

 = | [ 	 	 	 	]|         (3) 

Stage 5.  Examine the consistency of the being built pairwise 
comparison matrices using score indices. Use score indices computed in 
Stage 4 to determine the consistency ratio (CR) of a  matrix as asserted by 
(Saaty 1977). Consistency Index (CI) of matrix has been computed by Eq. 4. 

CI =                 (4) 

CR has been computed by Eq. 5: 

CR =                   (5) 

 
λmax is the maximum or principal eigenvalue of the  decision matrix of 
pairwise comparison. Random index (RI) depends on matrix order (n) and 
has been computed and the consistency ratio has been computed as less than 
0.1, the relevant matrix will have been accepted as consistent. For this way, 
the weight calculation stage has been began. 

Stage 6. Compute the Spherical Fuzzy AHP weights with respect to 
each criterion using a spherical weighted arithmetical mean (WM) operator 
given in Eq.6. ( , , … , )= ( 1 −	∏ (1 − ) ),∏ , ∏ (1 − ) − ∏ (1 − − ) 		)                (6) 

 n has been defined as the number of criteria and also w=   . 

 
Stage 7. Defuzzify spherical fuzzy numbers to indicate the 

importance levels of the criteria, using Eq. 7. 

 = 100[ 3. − − ( −	 ) ]         (7) 

 
Stage 8. Normalize the defuzzied criteria weights using Eq. 8 

 =
( )∑ ( )                (8) 
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4. APPLICATION 

Spherical fuzzy sets handle decision makers' value judgments as 
membership function, non-membership function and hesitancy value. 
Spherical fuzzy sets give better results than other fuzzy sets because they deal 
with problems in 3 dimensions. In this study, 8 criteria were determined with 
the help of the literature and decision makers for the management of the 
covid-19 pandemic. 3 decision makers have reached a consensus in their 
decision. This project was managed by 3 decision makers who were 
previously involved in the unexpected crisis processes of the business. These 
decision makers have been managing supply chain management for 15 years. 
A consensus has been reached that the study should be examined in 
accordance with the fuzzy decision-making methodology during the crisis, as 
the net results were not known and could not be reflected in sales and income 
flow. In recent years, Spherical Fuzzy Decision-Making methodology, which 
is an advanced synthesis of other fuzzy decision making methods, has been 
preferred because it has gained general acceptance. In this context, the 
linguistic terms and values of the criteria according to the Spherical Fuzzy 
Analytical Hierarchy Method have been defined in Table 1. The linguistic 
values of the existing decision makers at the point of defining the superiority 
of the criteria compared to each other have been stated in Table 2. Since the 
first wave process of the Covid-19 pandemic has been successfully managed, 
it has been aimed to be a roadmap for other businesses by sharing it in the 
literature against the second or third wave risk through this study. Spherical 
Fuzzy AHP has been applied for parsing and binary comparisons for various 
levels of the hierarchy. The aim is to set priority criteria to rank. 

In Spherical Fuzzy AHP Methodology, linguistic terms and triangular 
values have been defined as Table 1. 

Table 1. Linguistic Terms and Values (Kahraman, Gundogdu, 2019) 

Linguistic Meanings Linguistic Terms µ V π 
Absolutely more Importance AMI 0,9 0,1 0 
Very High Importance VHI 0,8 0,2 0,1 
High Importance HI 0,7 0,3 0,2 
Slightly More Importance SMI 0,6 0,4 0,3 
Equally Importance EI 0,5 0,4 0,4 
Slightly Low Importance SLI 0,4 0,6 0,3 
Low Importance LI 0,3 0,7 0,2 
Very Low Importance VLI 0,2 0,8 0,1 
Absolutely Low Importance ALI 0,1 0,9 0 
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Spherical Fuzzy AHP, a newly developed method, has been applied 

for weighting the criteria. The weight of the 8 criteria has been determined 
using Spherical Fuzzy AHP. Thus, the criteria created for this newly 
emerging situation have been handled with a new technique. The paired 
comparisons for decision makers according to the criteria in the order above 
are given in Table 2. 

 
Table 2. The paired comparisons for decision makers 

DM1 C1 C2 C3 C4 C5 C6 C7 C8

C1 1 EI EI EI AMI EI HI EI 

C2   1 EI EI SLI SLI EI EI 

C3     1 EI AMI SLI SMI SLI

C4       1 LI SLI SLI LI 

C5         1 SLI SMI LI 

C6           1 SMI EI 

C7             1 SLI

C8               1 
 
Criteria weights in Table 2 were obtained using Equation formulas 

between 1 and 8. Results are given in Table 3. The spherical arithmetic mean 
(SWAM)and the spherical weighted geometric mean were both made. When 
we examined the criterion weights, it was revealed that the 12th criterion was 
the most important criterion. Therefore, the changing needs of customers are 
important during the pandemic period. This criterion was followed by the 
10th criterion in terms of importance. It can be said that the data of this new 
period are in need of analysis. It cannot be stated that the importance of this 
criterion is an independent result from the 12th criterion. 

Table 3. Criteria weights 

Criteria Weights 

C1 0.161626 

C2 0.07823 

C3 0.187336 

C4 0.062343 

C5 0.099076 

C6 0.106782 

C7 0.189279 

C8 0.105572 
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5. RESULTS 

The limited number of studies on supply chain management structural 
problems in the literature review makes this study important. Likewise, the 
fact that there is no other study about the method used and the province of 
Giresun where the study is the subject makes the study different from other 
studies. From this point of view, it is thought that the study will contribute 
to the literature. At the same time, the Spherical Fuzzy Sets used in the 
study make a difference because it is a new method in the literature. For this 
purpose, the criteria has been ranked as difficulty in predicting customer 
demands> process planning effectiveness > Lowest resource usage> 
Bullwhip effect> Process improvement at every stage> Development of 
processes> The highest added value> Holistic design of processes. 
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