
Copyright © 2014, American-Eurasian Network for Scientific Information publisher 

 

JOURNAL OF APPLIED SCIENCES RESEARCH 

                                                                                                    
JOURNAL home page:   http://www.aensiweb.com/jasr.html                                                                    2014 Special; 10(6): pages 472-477.  

Published Online: 15 June 2014.                                                                                                             Research Article 

 

Corresponding Author: R. Safarzad, Golestan Gas Company, Gorgan, Iran 

              E-mail: R.safarzad@Gmail.com 

Identifying and Evaluating Agility Indicators of Supply Chain AHP method.(A Case 

Study: Golestan Gas Company) 
 
1
R. Safarzad, 

2
A.H. Ebrahimy and 

3
H. Mehrani  

 
1Golestan Gas Company, Gorgan, Iran. 
2Faculty member of Allameh Tabatabai University, Tehran, Iran. 
3Faculty member, University of Aliabad Katoul, Tehran, Iran. 

 

Received: 23 April 2014; Revised: 19 May 2014; Accepted: 26 May 2014; Available online: 15  June 2014. 

 

© 2014 AENSI PUBLISHER All rights reserved 
 

 

ABSTRACT 

 
 Supply chain agility will enable an organization to react to the market turmoil and other uncertainties effectively and quickly, 

therefore will allow the organization to gain a special and superior competitive position. The present study, which has been conducted in 

the procurement department of Gas Company in Golestan province, Iran, tried to assess the agility of the mentioned section through using 
the organizational knowledge related to the supply chain. To achieve the goals of this study, three criteria and 12 sub-criteria of the 

ranking of supply chain agility, based on Lin’s and et. al model, was modified and 81 options (components of supply chain agility of Gas 

company) related to the sub-criterion were identified by the staff. Subsequently, a questionnaire consisting of 41 factors, as the main 
factors, was distributed among 30 respondents. Among several statements the following statements were chosen as the most important 

from the participants’ points of view: The electronic systems should be used in the interactions to supply and deliver goods and A software 

should be used by commodity suppliers and procurement department to identify the future needs of the product applicants. To achieve a 
comprehensive conclusion, all the factors were prioritized using AHP 
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INTRODUCTION  

 

 To gain a competitive advantage in the changing 

business environment, companies should coordinate 

with suppliers and customers to operate efficiently, 

and cooperate with each other to achieve an 

acceptable level of agility. Agile supply chain is an 

apparent competitive project and looks for valuing 

customers and employees. An agile supply chain is 

able to respond properly to changes that occur in the 

workplace [4]. 

 

A. The main purpose of the study: 

 

    Identification and evaluation of supply chain agility 

indicators using AHP method. 

 

B. Research questions: 

 

 1. What are the most important components of 

evaluating agility of supply chain in the procurement 

department of Golestan province Gas Company? 

     2. What are the proper indicators for evaluating 

each of the agility components of the supply chain in 

the procurement department of Golestan province Gas 

Company? 

 

Literature review: 

A. The concept of agility  

  

 In dictionaries, the term agile is defined as fast 

moving, spry, proactive, ability to move fast and easy 

and to think boldly and cleverly. However, most 

recently, agility means to respond effectively to the 

changing and unpredictable environments and use 

those changes as opportunities for organizational 

improvement [1]. 

 

B. Supply Chain Management: 

   

 The concept of supply chain management (SCM) 

first appeared when manufacturers experienced 

strategic partnerships with their direct suppliers. SCM 

is a network of organizations with hierarchical 

relations, involved in some processes and activities 

which produces value in terms of products and 

services provided to the end users [3]. Supply chain 

consists of a network of facilities and distribution 

methods that plays the role of logistics and 

procurement, transportation of raw materials and final 

products, and delivery of the products to the 

customers [8].  

 

C. Agile supply chain: 

  

 An agile supply chain comprises a set of 

companies that are distinct yet dependent to each 
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other through their responsibilities. These companies 

by the forward flow of materials and flow of 

information feedback are related to each other. Agile 

supply chain focuses on increasing adaptability and 

flexibility and is able to respond and react to market 

changes quickly and efficiently. It is also able to 

respond properly to the changes that occur in the 

workplace environment [1]. 

  

D. Conceptual model of achieving agile supply 

chain: 

 

 Reviewing literature on agile supply chain, Lin, 

Chiu and, Chu [6] proposed the conceptual model 

presented in Figure 1. 

 

 
Fig. 1: Conceptual Model of Supply Chain. 

 

E. Procurement department of Golestan Province 

Gas Company:   

  

 Support section that is a subset of finance and 

support department of Golestan Province Gas 

Company province is responsible for providing the 

items needed in gas projects, maintenance and 

repairing of the stations. This section consists of 

several units for contoling goods, purchasing, 

receiving, sending, and warehouses. Its main 

activities include: 

* Preparation, storage and delivery of supplies 

required for development projects (networks, 

branches, stations, etc.) 

* Preparation, storage, and delivery of the repaired, 

general and extra stuffs (to repair stations, 

installations, and equipment) 

* Preparation, storage, and delivery of support items 

(computers, office supplies, etc.) 

Briefly, preparation, storage, and delivery of goods to 

contractor. 

 

1) Definitions: 

 

 Definition of Product: 

 Goods are tradable products, actually a collection 

of raw materials and value-added that have the 

capacity and ability to create customer satisfaction. 

The main elements of the product include: physical 

features (mass) of goods, installation, guarantee and 

warranty, product usage instruction, after-sales 

service [5]. In this study, goods mean funding goods 

which are used in gas projects and maintenance of the 

network. 

 

 Definition of Warehouse:  

      

 Warehouse refers to the place or area where one 

or more types of trading and industrial goods, raw 

materials, or different products are stored in. 

Sources of entering goods into the warehouse 

2) Goods purchased by purchasing agents 

3) Goods delivered by the winning bidders 

4) Goods returned to the warehouse 

5) Goods transferred from other warehouses of the 

organization 

6) Goods purchased from the commerce company 

7) Goods purchased from the provincial gas 

companies 

8) Safekeeping goods 
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F. Analytic Hierarchy Process (AHP):    

 

 In this method, decision-making is divided into 

the different levels of purpose, criteria and sub-

criteria, and options in order to enable the decision-

maker to focus on the least decision-making. To build 

a decision making model, purpose is set at the highest 

level, criterion at intermediate level(s), and options at 

the lowest-level. 

 
 

Fig. 2: Hierarchal construct (Source: Ataie, [2]). 

 

 There are three basic principles of analytical 

thinking which are linked to decision-making through 

AHP. These three basic principles are: 

- Outlining the hierarchy tree 

- Developing and determining the priorities 

- Logical consistency of judgments 

 

Research Methodology: 

 The present study is considered as an applied 

research concerning its use of a particular sample to 

evaluate the research findings, is also considered as 

an Analytical Hierarchy Process (AHP technique) in 

terms of data processing and achieving the results. 

* Methods and tools used for collecting and analyzing 

data 

 Library Information and field study: the 

researcher identified 81 components through using 

check-lists and asking open-ended questions in 

interviews with Golestan Province Gas Company’s 

employees who were qualified to participate in the 

study. 

 

G. Scope of the Research: 

 Geographical scope: Financial and support section 

(logistics) of Golestan Province Gas Company. 

 Time span: the study started in winter 2011 and 

lasted till summer 2012. 

 Thematic scope: the thematic scope of this study 

includes the knowledge of Supply Chain Management 

(SCM). 

 

H. Stages of hierarchical process:  

 

1)  Designing a hierarchy, 

2)  Identifying priorities that its first step is binary 

comparing of the elements (i.e. elements were 

compared in pairs with respect to certain criterion) 

3) Extracting the priorities from the group comparison 

tables which their stages and phases are reflected in 

the decision-making hierarchy figure. In so doing, the 

weight average and normalization were used: 
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Consistency test procedures: 

 

 Step 1. Computing the vector of sum of the 

weight: multiply paired comparisons matrix in the 

column vector of “relative weight ", name the new 

vector obtained by this method as  “sum of the weight 

vector”. 

Step 2. Computing the consistency vector: divide the 

elements of sum of the weight vector by the relative 

priority vector. The resulting vector is called 

consistency vector. 

Step 3. Obtaining  max gives the mean of  the 

elements of consistency vector max. 

Step 4. Calculating consistency index: consistency 

index is defined as follows: 

max

1

n
CI

n

 



 

n: is the number of options in the issue 

 

Step 5. Calculating the ratio of consistency: 

consistency ratio is obtained by dividing the 

consistency index by the random index. 
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CI

CR
CR

  

 

Consistency ratio ≤ 0.1 shows consistency in 

comparisons. 

 

I. Questionnaire: 

  

 A questionnaire comprising of a total of 41 

options was used to measure respondents ' attitudes 

regarding the agility sub-criteria of supply chain 

through a five-point Likert types. To analyze the 

questionnaire, values of 1, 2, 3, 4, and 5 has been 

taken, respectively, for the five point range. The 

questionnaire consisted of two parts; the first part of 

the questionnaire was designed to assess the desirable 

status of agility of the supply chain, and the second 

part aimed to assess the current status of agility of the 

present chain. 

 

J. Validity and reliability of the instrument: 

 

 Content validity was employed to investigate the 

validity of the instrument. Cronbach's alpha test was 

used to assess the internal consistency of the 

questionnaire and the coefficient alpha value of 0.919 

was obtained. The questionnaire was pilot-tested 

among 10 participants randomly in two phases, of 

which 8 questionnaires were gathered (test-retest), 

and then the correlation coefficients were calculated 

for each phase. The reliability was confirmed by r = 

0.915. 

 
Table 1: Reliability test for agility questionnaire.    

Reliability statics of agility 
N. of Items Cronbach,s Alpha 

41 .919 

 

K. Operational Definitions: 

 

 Agility: 

 

 In this study, agility means speeding up the 

process of preparation and delivery of the goods to 

the applicant (for the code N: delivery period of 12 

months, code U: prompt delivery in 6 months, code 

R: extra delivery in 3 months, and code E: delivery as 

soon as possible), flexibility in contracting, 

competence in selecting the contractors (indicators of 

technical and commerce committees include financial 

condition, equipment, personnel, past records, and the 

rank granted by strategic and planning assistance of 

the President) and meeting the needs of applicants. 

 

 Supply Chain: 

 

 Supply chain refers to all activities related to the 

prepration services from estimating annual needs by 

the Planning department to delivering goods to the 

applicant within or outside the organization which is 

performed by the procurement department. It also 

includes integral flows of information originated from 

planning department, engineering and projects’ 

execution department, Contract department, technical 

inspection department, finance department, and 

procurement department. 

 

 Agile supply chain: 

  

 Agile supply chain includes a set of departments 

in the Golestan Province Gas company which are 

distinct from each other but cooperate together. These 

departments are linked together through the flow of 

information. 

1. Planning department: estimates annual needs for 

goods to repair the stations and provides budget 

permission 

2. Engineering and projects’ execution departments: 

controls engineering goods, provides goods delivery 

schedule, and registers documents for receiving goods 

3. Contract department: makes contracts, and bids 

4.  Technical inspection department: approves the 

technical features, and issues the approval of 

inspection  

5. Finance department: receives warranties, and 

pays money 

6. Procurement department: provides, stores, and 

delivers goods 

 

L. The proposed model for the study: 
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Fig. 3: The conceptual hierarchy model of evaluating the agility of the supply chain. 

 

Discussion and Conclusion: 

 

M. The research questions: 

 

1. What are the most important components of 

evaluating agility of supply chain in the procurement 

department of Golestan province Gas Company? 

     In this study, 81 components were identified using 

a check-list and asking open-ended questions in the 

interviews with Golestan Province Gas Company’s 

employees who were qualified to participate 

(employees of the departments under investigation). 

Then, according to the first research question, a 

questionnaire comprising of the 81 identified 

components was distributed among employees of the 

Golestan Province Gas Company. They were asked to 

identify the most important components. As a result, 

41 components were extracted. 

2. What are the proper indicators of evaluating each 

of the agility components of the supply chain in the 

procurement department of Golestan province Gas 

Company? 

 In order to answer the second question, the 

importance of the current status of the indicators 

approved by literature and experts were surveyed 

among the samples of the study. Consequently, the 

participants identified the following indicators of 

agility drivers, capacities, and enablers as the 

indicators which authorities have paid less attention to 

them.  Thus, further considerations are recommended 

according to the importance of the present condition 

in which agility in the organizations seems necessary.  

 

 Agility driver benchmarks: 

1.  Goods offered to applicants should meet 

necessary standards . 

2.  On-time delivery of the items required by the 

EPC contractor will accelerate the company’s 

activities. 

3.  Delay in the project implementation affects the 

costs of the company. (caused by the lack of agility in 

the procurement department) 

 

 Agility capabilities benchmarks: 

 

1.  Essential items should be identified among the 

items which are not available at the moment of 

request (NIS). 

2.  Flexibility in selecting the suppliers of goods 

should be determined and improved. 

3.  Programs of the applicant cargo units should be 

researched according to the schedule. 

 

 Agility enablers benchmarks: 

 

1. The resident inspector should be asked to inspect 

of the goods required by the province’s Gas 

Copmany. 

2. The financial, technical inspection and services 

of goods should coordinate with each other. (intra-

unit coordination) 

3. The process of using the stocks of companies 

who provide services (insulation workshops) and 

contractors should be determined. 

 In the overall ranking of the agility criteria of the 

Supply chain, the following characteristics are of the 

most importance, according to the respondents’ points 

of view. 

1. The electronic systems should be used in the 

interactions to supply and deliver goods. 

2.  A software should be used by commodity 

suppliers and procurement department to identify the 

future needs of the product applicants. 

3. The ability to feel and predict the market changes 

should be developed by the Procurement department. 

 

N. Suggestions: 
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1. To use the comprehensive software to manage 

the projects with the ability to determine the required 

amount of the project, location of use, the amount of 

commodity funds, level of commodity access and 

tracking.  

2. To pay attention to the contractor's financial 

condition as an important factor in qualitative and 

technical assessing of contractors, so that the 

contractor can proceed the project without receiving 

any budget under emergency circumstances. 

3. To employ the resident inspector or trustable 

inspectors with authority to expedite the inspection. 

4. To prepare project scheduling and to use specific 

software systems designed for controlling projects in 

order to avoid project undetermined planning and 

guesswork without considering the conditions of 

work and time of implementing the project. 

5. 5 – To list the probable annual needs for general 

items, and of the last quarter of the previous year 

which is in line with reducing tension in the station. 
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