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1. Introduction

Nowadays, organizations continuously use methods and techniques to improve the performance of their
organizations. Supply chain management is able to meet some certain conditions as an integrated ap-
proach for managing the flow of materials and goods (Beamon, 1999). Performance measurement is
defined as a quantitative process, or more precisely, a process used for the analysis of efficiency and
productivity (Gunasekaran & Ngai, 2004). According to this definition, the efficiency of the supply chain
is defined as a measure of the performance measurement of the company's resources in the overall context
of the supply chain in order to achieve its specific goals. Iranian oil products distribution industry has a
large number of suppliers and customers as a national industry. A need for comprehensive and integrated
solutions is felt for the country's oil products distribution industry and making a suitable context with
approaching the domestic supply level to demand, global trade, import and export of oil products in the
country, and increasing the variety of products. Measuring the performance of the supply chain in oil
industry plays an important role for the success of these companies. Data Envelopment Analysis is be-
lieved to be one of the well-known methods for measuring the relative efficiencies of similar unites
(Charnes et al., 1984, 2013). During the past three decades, DEA has been developed in different forms
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and one of the popular ones is associated with the Supply-Chain Operations Reference (SCOR) (Georgise
et al., 2012). According to Ntabe et al. (2015), SCOR is a suitable method for analyzing green supply
chain management and it a diagnostic tool for supply chains, which can serve as a strategic tool for such
environmental performance. However, the SCOR has its own limits to measure the supply chain perfor-
mance, the first limitation is associated with the large number of individual measurements used in the
field of supply chain. It has proven that for participants in the supply chain and effective management of
a supply chain could be a very effective mechanism for fast and reliable delivery of high quality goods
and services with a minimum cost (Piotrowicz & Cuthbertson, 2015). Efficiency in large set of organi-
zations based on the SCOR reference model with a dynamic system approach is considered as one of the
most important and vital management activities with a lot of competitive advantages to the county’s oil
products industry in addition to the chain arrangement. It has shown that effective management of a
supply chain refers to a very effective mechanism for delivering fast and reliable high quality goods and
services with a minimum cost (Jagadesh, 2015).

Gunasekaran and Ngai (2004) stated that when developing the supply chain through information tech-
nology we see the lack of integration between information technology and the business model of the
organization, the lack of proper strategic planning, the poor infrastructures for information technology
infrastructure, the inadequate and the incorrect use of information technology in virtual enterprises and
the lack of adequate knowledge about the implementation of information technology. In the past, mar-
keting, distribution, planning, production, and sales companies acted in an independent supply chain.
Some researchers evaluated the performance of independent units of a supply chain, such as distribution
centers performance (Ross & Droge 2002), sales performance measurement (Estampe et al,, 2013), meas-
urement of supplier performance (Talluri et al., 2006), etc. However, these independent entities in the
supply chain have their own specific goals, and often these goals are in conflict with each other. There-
fore, a need for a performance measurement framework is felt, so that the performance of these inde-
pendent units can be integrated and evaluated in this framework simultaneously (Mohamadi Janaki et al.,
2019; Battese & Coelli, 1995).

The performance measurement of the entire supply chain is very important in order to achieve an efficient
supply chain. These approaches seek to minimize system costs while a certain level of service can be
satisfied by these approaches. Supply chain management, which is increasingly developing, refers to
integrating organizational units within the chain and creating coordination in the flows of materials, in-
formation and financial resources aimed to meet the customers’ needs and achieve a reliable and long-
term competitive advantage. The SCOR model is considered as the first overall framework for supply
chain management and performance measurement and improvement, and the first model that can be used
to shape supply chain based on business strategy (Aydin et al., 2014). This model provides a standard
and comprehensive model, and being process oriented is the main advantage of the performance meas-
urement compared with the previous models. Therefore, this process-oriented view provides a hierar-
chical and structured construct of evaluations and criteria that provides an overview of the supply chain
to all supply chain executives (Ntabe et al., 2015). The model provides a common framework, common
terms, common parameters, superior techniques, and also expresses a hierarchical structure with different
levels. The basic hierarchical composition of the SCOR model is as follows (Georgise et al., 2012).

Level 1: Types of Process: It defines domain and content using 5 types of process: Plan, Prohibition,
Make, Deliver, and Return.

Level 2: Process classifications: This level defines the level of configuration, where a supply chain can
be defined using the main process classes.

Level 3: Process activities: This level divides processes into process elements, explains inputs and out-
puts, process performance criteria, and identifies the best activities.
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2. Research methodology

The purpose of this study is to measure the supply chain performance of the oil products distribution
company in Chaharmahal and Bakhtiari province of Iran using information sharing indices. Therefore
the study is considered as an applied research in terms of the objective and in terms of data collection
method is considered as a research study, descriptive-survey. In this study, in order to collect information,
the views of 240 managers and experts who were aware of the issue of supply chain in each department
have been used separately in Oil Distribution Companies located in cities of Chaharmahal and Bakhtiari,
Kohgiluyeh and Boyer Ahmad, Tehran, Isfahan. Data collection method in the present study includes
library studies and field studies in form of interview and questionnaire. In order to achieve appropriate
validity for the questionnaire, in the initial design of questions, the items such as structure of the ques-
tionnaire, understandable sentences were used. After initial design of the questionnaires, the opinions of
the supervisors, consultants and experts were used in order to increase the validity. Cronbach's alpha
coefficient test was used to test the reliability of the questionnaire. The obtained alpha is 0.754 which
shows the suitable reliability of the questionnaire.

2.1. Identification of Performance Measurement Indicators in the Supply Chain

In Table 1, the information technology (IT) indicators are classified in terms of balanced score card
perspectives (Kaplan & Norton, 2001; Kaplan et al., 2001); namely financial, customer, internal pro-
cesses, growth and learning in a supply chain.

Table 1
Supply Chain Performance Measurement Indicators Using the SCOR Model
Row Indicators
Variables
Designing and 1 input How much does the price index affect in the field of design and planning?
Planning 2 inputs What is the total cost of data transfer in the design and planning of the company?
3 Outputs How much does the total supply chain response time affect in the field of design and planning?
4 inputs How much does customer response time in design and planning?
Supply and 5 Inputs How much is the level of supplier and buyer participation in the company in the field of supply and sourc-
Sourcing ing?
6 Inputs How much is the level of accuracy and timeliness are the information in the field of supply and sourcing of
the company,
7 Inputs What is the suitable level of product quality in the company in the field of supply and sourcing?
8 Outputs How much is the company's scheduled delivery time compared to the industry's soft in the field of supply?
. 9 inputs What is the level of accuracy in inventory information in the field of making and production?
Production and . . e .
Make 10 inputs How is flexibility in the field of production?
11 Outputs What is the inventory capacity in the field of making and production?
12 Reverse / Inputs How much is the shipping costs per unit in the field of sending and delivery?
Send and 13 inputs In terms of send and delivery of the company, how much is the transportation efficiency indicator?
Deliver 14 Outputs In the field of sending and deliver, How is reliability of sending the goods to the company?
Returning 15 inputs The quality of the goods is checked at what level in the field of returning?
16 Outputs How much flexibility has been respected in the service delivery system to a specific need?
17 inputs Response time in the supply chain
18 Outputs How satisfied are customer satisfaction indicators in the field of returning?
19 Outputs How much is the total cost of the company in the returning field?

2.2 Solution procedure

The conceptual model of SCOR is presented as follows:

Step 1: Design
and planning

JE

Step 5-
Returning

Step 2 Step 3: Step 4-
Supply and Manufacturin sending and
Source g and making delivery

Fig. 1. SCOR conceptual model in the form of a multi-stage system which each stage has input and

output performance indicators
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The model for the SCOR model performance measurement of DEA is developed as shown in Fig. 2/

X ]1 It—l It ]m—l Xr

—=sub — system - —1sub — systemy—--- —sub — systemy—

t=2,....,m—1
Fig. 2. Network Data Envelopment Analysis for SCOR Measurement

3. DEA model results

The values of the calculated efficiency at each stage and the total efficiency for 40 decision-making units
are shown in Table 2. At first, according to table, a questionnaire was designed and distributed amongst
1200 cases of managers and experts (quality control section —planning section -warehouse section — in-
spection section-management section-CNG section) of these companies. These 1200 experts were the
managers who not only have some information but also they were familiar with the company's strategy
and only these people could respond the questionnaire professionally, So we considered the average of
these qualitative numbers for inputs and outputs.

Table 2
Average Quality Kits of completed questionnaires of oil distribution companies
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DMU 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
1 5 2 4 4 4 4 3 3 4 4 4 4 3 5 5 4 3 4 2
2 5 4 4 4 5 4 5 5 4 5 5 4 5 4 4 3 4 4 4
3 3 3 3 4 2 2 3 4 2 2 2 3 4 3 3 3 4 4 3
4 5 4 4 4 4 5 4 3 3 3 2 5 4 3 4 5 5 4 4
5 5 4 4 4 4 4 3 4 3 4 3 3 4 4 3 3 4 4 4
6 5 4 4 3 4 4 4 2 4 4 3 4 4 4 4 4 4 4 4
7 5 3 4 3 4 3 4 2 5 3 4 4 4 3 4 4 4 5 2
8 4 4 4 4 3 4 4 3 4 4 3 3 4 4 5 4 5 3 4
9 4 4 2 4 2 2 4 4 3 3 4 4 4 4 5 4 3 4 4
10 4 3 4 3 5 4 4 3 2 3 4 3 4 4 5 5 3 3 3
11 1 3 3 4 3 4 3 3 3 4 4 3 4 4 4 4 3 3 3
12 4 4 3 4 4 4 4 3 4 3 2 3 4 4 3 3 3 4 4
13 4 3 4 4 3 4 4 4 4 4 4 3 3 4 4 4 4 3 3
14 5 3 5 4 4 3 4 2 4 4 4 3 2 5 3 4 5 3 3
15 5 3 5 5 4 4 3 4 3 4 3 3 4 5 2 2 4 3
16 5 3 5 4 4 4 4 5 4 2 4 3 5 3 4 4 3 4 3
17 3 4 3 3 4 4 4 3 3 4 2 3 3 4 4 3 3 2 4
18 4 4 4 4 4 4 4 2 4 4 3 3 3 2 4 4 3 2 4

19 5 5 4 4 4 4 3 3 4 4 4 3 3 5 3 3 3 5 5

20 4 3 4 3 4 4 4 4 3 4 3 3 3 5 4 4 3 3 3

21 4 3 4 5 2 4 3 3 4 3 3 3 3 5 4 4 2 3 3

22 4 3 3 5 3 4 4 3 3 3 4 3 4 3 3 4 5 3 2

23 4 3 5 4 3 5 2 3 2 2 4 3 2 4 4 3 5 2 3

24 4 4 5 5 4 4 4 3 4 3 3 4 2 3 3 4 3 5 4

25 4 2 5 4 2 4 4 4 5 5 4 3 5 5 3 3 5 4 2

26 5 4 4 5 3 4 2 3 4 4 3 5 3 4 4 3 4 4 4

27 4 3 3 2 2 4 4 2 3 3 4 3 3 4 4 4 4 4 3

28 4 2 4 3 4 5 5 3 4 4 3 4 3 4 4 3 5 4 2

29 4 4 5 5 3 4 3 2 4 3 4 3 3 4 4 4 4 4 4

30 4 3 4 5 4 4 3 3 4 3 3 3 4 4 4 4 3 4 3

31 3 2 4 4 3 5 3 4 4 2 3 4 3 4 4 3 3 5 2

32 3 3 5 4 4 4 4 3 3 4 3 3 3 5 4 4 3 4 3

33 3 3 4 3 2 4 3 3 4 4 4 3 4 3 4 3 3 4 3

34 4 3 4 4 4 4 4 3 4 4 3 3 3 4 4 4 3 4 3

35 3 2 5 3 4 4 5 3 4 4 2 3 3 4 4 4 5 4 2

36 3 4 4 4 5 4 4 3 4 4 3 4 3 4 3 3 4 4 4

37 4 3 5 4 4 4 4 4 4 3 3 4 3 4 3 4 3 4 3

38 5 4 5 3 4 3 3 5 4 4 4 4 3 5 5 3 5 4 5

39 5 3 4 4 2 4 4 4 3 4 3 3 3 4 3 4 3 5 3

40 3 4 3 4 3 3 4 3 3 3 3 3 3 3 3 3 3 4 4

Oil Products Distribution: (Chaharmahal va Bakhtiari: DMUI - Tehran: DMU2- Kohgiluyeh and Boyer Ahmad: DMU3- Isfahan: DMU4- Lordgan: DMUS5- Borujen: DMU6-
Shahrekord: DMU7- Yasuj: DMUS- Gachsaran: DMU9- Dehdasht : DMU10- Isfahan: DMU11- Kashan: DMU12- Fereydunshahr: DMU13- KhomeiniShahr: DMU14- Najaf
Abad: DMU15- Shahin Shahr: DMU16- Shahreza: DMU17- Khorasgan: DMU18- Foulad Shahr: DMU19- Mobarakeh: DMU20- Baharestan: DMU21 - Zarin Shahr: DMU22-
Tiran: DMU23- Golpayegan: DMU24- Falavarjan: DMU25- Aran and Bidgol: DMU26- Tehran: DMU27- Nasim Shahr: DMU28- Golestan: DMU29- Ghods: DMU30- Malard:
DMU31- Varamin: DMU32- Shahriar : DMU33 - Pakdasht: DMU34 - Ray: DMU35 - Robat Karim: DMU36 - Pardis: DMU37 - Andisheh: DMU38 - Gharchak: DMU39 - Islam
Shahr: DMU40).
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Table 3 presents details of the implementation of DEA-SCOR model using 40 different units. As we can
observe from the results of the table, most units were relatively efficient. In our survey, Tehran central
unit has received the highest efficiency followed by Islam Shahr unit. The lowest efficiency belongs to
Lordegan followed by Shariar.

Table 3

Calculation of Supply Chain Performance of Oil Products Distribution Companies by Using the DEA-

SCOR Model
Decision Performance first Performance Performance third Performance Performance fifth Performance

making unit stage second stage stage Stage Four stage Total

DMU; 1 0.929 0.962 0.995 0.752 0.872
DMU:2 0.847 1 0.957 0.799 1 0.893
DMU;3 0.831 1 1 0.935 0.766 0.822
DMU4 1 0.913 0.958 0.846 1 0.888
DMU:s 0.84 0.944 1 0.928 0.752 0.811
DMUs 1 0.951 1 0.814 0.827 0.858
DMU7 0.937 0.827 0.98 0.889 0.851 0.869
DMUs 1 0.943 0.913 1 0.8 0.879
DMUoq 0.859 0.928 1 0.972 0.708 0.84
DMUio 1 1 0.945 0.942 0.731 0.858
DMUn 1 0.915 1 0.949 0.745 0.876
DMU 12 0.989 1 0.908 0.912 0.827 0.855
DMU 13 1 0.897 0.913 0.992 0.745 0.867
DMU 14 1 0.919 0.974 0.979 0.763 0.867
DMUis 1 1 0.811 1 0.736 0.872
DMU 16 0.976 0.933 1 0.871 0.785 0.855
DMU 17 0.989 0.917 0.987 0.852 0.809 0.852
DMUis 1 0.924 0.975 0.859 0.806 0.88
DMU 19 0.917 0.911 1 0.82 0.841 0.848
DMU»o 0.958 0.905 0.929 1 0.683 0.841
DMU2; 0.953 0.897 0.947 1 0.644 0.848
DMU2 1 1 1 0.847 1 0.869
DMUz3 1 1 0.889 1 0.764 0.833
DMU24 0.999 0.86 0.939 0.809 0.834 0.854
DMU:s 1 0.982 0.971 0.881 1 0.895
DMU2s6 1 1 0.912 0.872 0.785 0.87
DMU27 1 0.951 0.892 0.949 0.825 0.868
DMU2s 1 0.865 0.992 0.999 0.733 0.861
DMU29 1 0.88 0.915 0.81 0.899 0.869
DMUso 1 0.816 1 1 0.825 0.87
DMUs; 0.988 0.884 0.97 0.877 0.825 0.866
DMU32 1 0.935 1 0.921 0.785 0.852
DMUs33 0.773 1 0.989 0.936 0.843 0.817
DMU34 0.941 0.952 0.899 0.986 0.79 0.844
DMUss 1 0.814 0.931 1 0.825 0.858
DMU36 0.967 0.988 0.959 1 0.756 0.851
DMUs; 1 0.889 0.959 0.993 0.783 0.866
DMUss 1 0.879 0.94 1 0.913 0.87
DMU39 0.959 0.866 0.962 0.991 0.759 0.849

DMUao 1 0.962 1 0.866 0.952 0.887
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0.9

0.92

Fig. 3. Total performance based on the SCOR model using DEA
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4. Discussion Conclusion

Many researchers have considered dynamic capabilities as a process related to organizational ability to
change in the form of their resources to respond to more efficient changes in their field of activities.
Recently, dynamic capabilities and supply chain management have become important issues in scientific
resources. There is also information on supply chain management in resources similar to the concept of
dynamic capabilities. It is possible to create a more flexible and dynamic organization by combination
of dynamic capabilities and supply chain management, so that the organization can easily and quickly
adapt to new market trends and not be affected by market turbulence. This will lead to create a competi-
tive advantage in the company among other participants in the market. In this paper, we have presented
and empirical investigation to measure the relative efficiencies of oil distribution firms in Iran. The study
has implemented DEA method with that adaptation of balanced scorecard perspectives to measure the
performance of the units in a comprehensive method. The results have indicated that the network has
performed relatively efficient since we did not detect any unit with low performance and most of the
units have maintained relatively high scores.
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