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A B S T R A C T  
 

The purpose of this paper is to identify and prioritize environmental criteria of sustainable outsourcing model 
in Fajr Jam Gas refining company with hierarchical analysis procedure method. In order to identify 
environmental criteria, the identified strategic goals of the model are categorized in the most four aspects of 
the balanced scorecard and three dimensions of economic, social and environmental sustainability. to 
determine the importance of each environmental criteria in terms of four groups of experts (members of the 
outsourcing committee, managers, supervisors and experts in the company) are reported using Analytic 
Hierarchy Process (AHP) method and the results of research are reported through EXPERT CHOICE software. 
The findings indicated that in order to design sustainable outsourcing model using a balanced scorecard, 
seven strategic objectives in environmental dimension had to be considered two objectives in learning and 
growth aspect, two objectives in internal business processes aspect, two objectives in customer satisfaction 
aspect and a strategic environmental objective in financial performance aspect were identified. Finally, using 
a paired comparisons questionnaire, the importance of each strategic objective was calculated and prioritized. 

doi: 10.5829/ijee.2019.10.03.07 
 

 
INTRODUCTION1 

 

From the beginning of the industrial revolution era, 

humans and governments attempted to use the fossil 

energies in order to get their economic growth. The 

economic growth is along with the enormous use of the 

materials and energy and considerable damages to the 

environment [1]. Thus, the environmental risk caused by 

the economic activities has been changed into a problem 

for countries, so that protecting the environment and 

avoiding it is considered as one of the main challenges in 

front of the world community. Therefore, it is required to 

give a priority for the environmental considerations over 

the human economic activities. In this respect, many 

studies have been provided about the relationship 

between the economic growth and development and the 

environment. One of the studies which has excessively 

been considered is the sustainable growth and 

development indicators. However, the sustainability 

measurement as an efficient tool for accessing the 

sustainable development and the economic, social, 

environmental and human life improvement was always 

implicated in the complexities of the human life. This 

complexity is caused by the interaction of the elements of 
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the study with each other and with the environment [2]. 

On the other hand, the complexity of the business 

environment, a competition between the manufacturers, 

the resource constraint and many other factors are the 

reason that the manufacturing organizations try to utilize 

the optimal processes and decisions in order to guarantee 

the glory survival of the organization [3]. One of the tools 

which provides the free access to any sources presented 

in the market is the outsourcing, because most of the 

companies attempt to utilize all the innovations of the 

science, techniques and technology for obtaining an 

eligible and competitive product which satisfies the 

consumer [4]. Hence, most of the companies prefer to 

outsource their non-core businesses to other companies 

in order to diminish the costs and enlarge the efficiency 

[5] to obtain the economic efficiency. In Iran, the 

outsourcing topic has been gravely proposed for a long 

time. Studying the development plans of the country and 

especially the fourth and fifth development plans were 

included in clause B, article 5 of the executive by law [6]. 

Considering the governmental macro policies and goals 

and the developments in front of the organization, 

“privatization and minimization of the public sector, the 

civil service act, the village 44 constitution and 
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globalization”, the outsourcing of the organization 

processes and changing in this direction are in 

accordance with the long-term policies, the strategy and 

goals of the organization [7]. The governmental 

organizations are supposed to move from the empty 

organizations to the agile organizations in order to realize 

their goals and missions. Based on the village 44, one of 

the fundamental policies of the governmental 

organizations in the agility direction is to focus on the 

core missions and outsource the technologies and 

activities utilizing the research and industrial capacities 

of the country [8]. 

Most of the companies use the outsourcing in order to 

progress their business goals, because only the use of this 

approach can help them to respond to the variations 

obtained with the competitive and economic pressures of 

the market [9]. On the other hand, the relationship 

between the economic growth and the environment has a 

long history that starts with the studies related to the 

growth and sustainability constraints since 1970s. 

Throughout this decade, the economic attention of the 

environment were focused on the economic growth that 

except the labor and capital factors, the natural resources 

also followed the production and its major goal was the 

optimum path of the economic growth by assuming that 

the storage of the non-renewable and renewable 

resources are constant [10]. Consequently, the 

outsourcing strategy can be useful when it is in the 

sustainable growth and development direction. The 

sustainable development is the unification of all the 

economic, social and environmental goals for 

maximizing the welfare of the current human without 

damaging the capabilities of the future generation for 

obtaining the requirements [11]. For this reason, the 

sustainable outsourcing concept were mentioned and 

analyzed in order to sustain the assigned processes in the 

outsourcing strategy. Therefore, the main problem of this 

research is the environmental dimension of the 

sustainable outsourcing model, because the 

environmental degradation in the recent decades, 

specifically in the field of the oil and gas manufacturing 

companies has an important role in the air pollution of its 

encircling environment. Contemplating the mentioned 

interpretations, the main questions of this research are 

that, what are the main criteria of the environmental 

dimension of the sustainable outsourcing model and how 

much important are these criteria? Therefore, the main 

purpose of this research is to recognize and understand 

the importance rate of the environmental criteria of the 

sustainable outsourcing model in Fajr-e-Jam gas refinery 

using the analytical hierarchy process method. 

Before designing the indicators and the 

environmental criteria, we will consider the sustainability 

topic at a level higher than that, because the 

environmental dimension is one of the dimensions of the 

sustainability concept. These days, the sustainability 

concept is very important and it has been educated in all 

the theoretical fields and it has been converted into a 

forceful tool for the public policy-making and 

communication in presenting the information in the 

countries and the executive organizations in some fields 

like enhancing the environmental, social, economic and 

technological conditions [12]. The World Commission 

on Environment and Development that used this term 

with the development for the first time and defined the 

sustainable development as a development which 

supplies the requirements of the present generation 

without making problems in the capability of the future 

generations in fulfilling their requirements [11]. Based on 

the diverse definitions of the authors, the sustainability 

management was defined as the adjustment, 

implementation and assessment of the environmental and 

social-economic actions and decisions related to the 

sustainability [13]. 

The relationship between the environment and the 

economic growth can be divided into three general 

categories from the thematic aspect: first, the studies 

which concentrate on the economic growth and the 

environmental pollution and meticulously test the 

environmental Kuznets curve hypotheses. The 

hypotheses of this curve represent that a one-way 

causality is existed from the income to the pollution 

diffusion. The second category of the studies 

concentrates on the relationship between the economic 

growth and the energy consumption, because the 

pollutants diffusions are prevalently expanded by the 

fossil fuels; thus, the energy consumption has been 

utilized as an indicator of the pollution diffusion. The 

third category of the studies among the economic growth 

and the environmental pollution concentrates on the 

relationship between the economic growth, the energy 

consumption and the pollution diffusion [14]. 

One of the tools which analyzes the relationship 

between the environmental criteria and the economic 

criteria is the environmental Kuznets curve. This curve is 

a complex and forceful tool in order to research the 

economic relationship and the environmental 

degradation. Generally, the experimental studies on the 

environmental Kuznets curve approve the existence of 

the inverted U-shaped relationship between the pollution 

and the per capita income [10]. 

The strategy model of this research is based on the 

balanced scorecard (BSC). In 1990s, the balanced 

scorecard model was presented as a modern performance 

evaluation method and then, as a tool to help the 

realization of the strategy, by Robert Kaplan who is a 

famous professor at Harvard University and David 

Norton who is the leading management consultant in 

America and it was strongly received from the 

management experts and the organization managers. The 

balanced scorecard is a performance evaluation 

framework that gives a complete look at the company 
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performance using a set of the financial and non-financial 

scales [15] and provides us a framework for depicting the 

strategy in order to create the value. 

The goals of the balanced scorecard have been 

defined in four faces which are connected to each other 

in a chain of the causal relationships. In the growth and 

learning face, the way of combining the people, 

technologies and other related cases of the organizations 

are described to support the strategy. The improvement 

in the growth and learning criteria are the leading 

indicators for the internal processes, customers and the 

financial performance [16]. The internal processes face 

identifies the internal processes outlook of the important 

activities and the indicators which are recognized in the 

key processes of the company, including the services of 

the delivery, development, report, innovation and the 

development of the new products that are considered to 

enter the new markets or attract the new customers, the 

product quality, the production time, the percentage of 

the faulty products, etc. [17]. The customer face 

empowers the customers of the organizations to evaluate, 

intend and improve the main measurement criteria of the 

customers’ situations such as the satisfaction, loyalty, 

maintenance and attracting new customers, etc. and 

finally, the financial face represents the measurement and 

analysis of the financial results of an organization 

performance [16]. 

For obtaining the significance of each environmental 

goal in this research, the analytical hierarchy process 

(AHP), which is one of the most efficient decision-

making techniques, has been utilized. The analytical 

hierarchy process was proposed in past decades. This 

technique is based on the pairwise comparison and gives 

the possibility of analyzing the diverse scenarios to the 

managers [18]. Thus, the analytical hierarchy process can 

present an analytical tool for determining the significance 

of the recognized factors and help the decision makers 

find the best method for their own goals and their 

comprehending of the problem [5]. 

Based on the provided studies, the main goal of the 

outsourcing strategy is to access the financial goals, 

hence most of the economic indicators are intended and 

on the other hand, the main goal of this research is to 

recognize the environmental criteria related to the 

outsourcing model. Correspondingly, the studies 

presented about the relationship between the economic 

dimensions and the environmental dimensions has been 

emphasized. The summary of the provided studies has 

been represented in Table 1. 

 

TABLE 1. Studies presented about relationship between economic dimensions and environmental dimensions 

Authors & research method Goals or main questions The most significant findings and research results  

Ahmadian et al. [10] 

Dynamic panel method 

The effect of the environmental 

degradation on the economic growth 

with proofs from 22 developing 

countries 

The research results demonstrated that there is a positive and 

significant relationship between the economic growth and the 
environmental degradation (environment quality reduction) and it 

means that an enlargement in the environmental degradation index 

will enlarge the economic growth [10]. 

Tarazkar et al. [14] 

Descriptive method 

Evaluating the economic factors affected 

on the environmental pollution in Iran 

during the years 1971 to 2013 with the 

macro approach 

The research findings represented that the effect of the energy 
consumption variable is placed at a high level of the statistics 

importance, so that it is expected that by increasing the per capita 

energy to 10%, the per capita pollution diffusion will increase to 8% 
in long term and 6% in short term. Based on the research results, 80% 

of the pollution diffusion is related to the energy section [14]. 

Yoo and Heshmati [19] 

Descriptive method 

Analyzing the effect of the 

environmental regulations on the 

competitiveness of the manufacturing 

industries 

The results represented that an enlargement in the spent disbursements 

of the industries for decreasing the pollutants will significantly expand 

the innovations rate and then, the competitiveness of the industries 

[19]. 

Mirzaei et al. [20] 

Descriptive method 

The effect of the shadow economyon the 

environmental pressures 

The results represented that the relationship between the shadow 
economy and the environmental pressure is positive and significant. 

In order that a 1% increase in the size of the shadow economy will 

have a 3.19% increase in the environmental pressures [20]. 

Salatin and Eslamboulchi 

[21], Descriptive method 

Examining the effect of the environment 

quality on the health economics 

The research results demonstrated that the air pollution has a positive 

and significant effect on the health expenditures [21]. 

Mohamad-Taghvaee et al. [1] 

Descriptive method 

Analyzing the E3 model (economic 

growth, environment and energy) in Iran 

The study results represented that the effect of the energy 

consumption and the environmental pollution on the economic growth 

is positive and significant [1]. 

Jafari-Samimi et al. [22] 

panel data econometric 

method 

Examining the relationship of the 

environmental performance index and 

the economic growth 

The results represented that in the developed countries, the economic 
growth has a negative effect on the environmental performance, in 

another word, the increase in the economic growth will degrade the 

environment or reduce the environment quality in the examined time 

interval [22]. 

Apergis [23] A combination 

approach of panel and time 

series methods 

Examining the relationship between the 

per capita index of the CO2 per capita 

production and GDP per capita 

Based on the research results, the U-shaped relationship between the 
environmental degradation index (pollution) and the per capita 

income of GDP is represented. His research results demonstrated that 

the environmental Kuznets indicator credit hypothesis is kept in 12 

cases from 15 countries [23]. 
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MATERIALS AND METHODS 
 
This research is an exploratory research based on the 

selection approach of the research theme. Also, this 

research is a descriptive-survey research based on the 

design. 

The statistical population is the entire gas refineries 

of Iran that the research has been performed as a case 

study in Fajr-e-Jam gas refinery complex in the form of 

designing the sustainable outsourcing model as a 

research project. The validity evaluation, the 

inconsistency estimation and also the pairwise 

comparison in this research were provided by distributing 

the content validity questionnaire and the pairwise 

comparison questionnaire between 13 specialists and 

experts of the company according to Table 2. 

For the content validity, the content validity ratio 

(CVR) and the content validity index (CVI) have also 

been utilized. For guaranteeing the reliability, the 

inconsistency ratio (IR) in the questionnaires based on 

the pairwise comparison and based on the report from 

EXPERT CHOICE software in the reliability analysis 

section of the pairwise questionnaires have been utilized. 

Because the questions were evaluated based on the 

content validity questionnaires of 13 experts, the 

questions that their CVR value was less than 0.54 were 

ignored. Because they did not have an admissible content 

validity and the rest of the responses were confirmed. In 

order to evaluate the content validity index, Waltz & 

Bausell method was utilized. The minimum admissible 

value for each CVI is equal to  0.79  and  the  CVI  of  the 
 
 

TABLE 2. Specifications of the experts in this research 

Row 
Specifications of the experts in Fajr-e-

Jam gas refinery 

Number of 

experts 

1 
Management 

experience 

More than 20 years 

More than 10 years 

Less than 10 years 

6 

7 

0 

2 
Organizational 

ranking 

Less than 
organizational 

ranking 17 

organizational 

ranking 17 

More than 

organizational 

ranking 17 

3 

4 

6 

3 Education 

Bachelor of science 

Master of science 

Higher than master of 

science (PhD student) 

1 

10 

2 

4 Age 

Less than 40 

Between 40 to 50 

More than 50 

2 

9 

2 

responses less than 0.79 was eliminated. In this research, 

three methods have been utilized to collect data. The 

library method was used to recognize the factors which 

have effects on the outsourcing, the questionnaire tool 

was utilized to determine the content validity and the 

pairwise comparison of the strategic goals and the 

affinity diagram was used to recognize the strategic goals 

of the research model. 

The method was performed in the way that after 

extracting 152 initial success factors, the content validity 

questionnaire was distributed among the experts of the 

company and the content validity ratio and the content 

validity index were calculated and 114 criteria were 

confirmed from the validity viewpoint.  
 

 

RESULTS 
 

In this stage of research, collecting and examining the 

required information and data and classifying the success 

factors into the sustainable dimensions and the balanced 

scorecard perspectives (114 final criteria), using the 

affinity diagram, the factors were recognized with the 

help of the research experts in 26 strategic goals. The 
strategic goals of environmental dimension and 
parameters is presented in Table 3 and the sustainable 

outsourcing strategy model map was designed according 

to Figure 1 that two strategic environmental goals for the 

learning and growth face, two strategic environmental 

goals for the business processes face, two strategic 

environmental goals for the customer satisfaction face 

and one strategic environmental goal for the financial 

performance face were extracted. 

After recognizing the strategic goals, the pairwise 

comparison questionnaire of the balanced scorecard faces 

and the pairwise comparison of each face goals were 

distributed among the research experts. The analysis of 

all the questionnaires were performed in a way that the 

inconsistency of all the pairwise comparisons of each 

questionnaire was calculated and the pairwise 

comparison questionnaires were analyzed utilizing 

Expert Choice software and since the consistency of all 

the provided pairwise comparisons was less than 0.1, all 

the pairwise comparisons were confirmed. 

After creating the model in the program and entering 

the pairwise comparison matrices, the weights of the 

criteria were achieved. The prioritization of 4 criteria 

from the point of the sample people has been represented 

with the help of Expert Choice software. 

Based on the performed comparisons and the 

obtained weights, in the sub-criteria form related to the 

balanced scorecard, the “financial performance” 

dimension has the highest importance. The dimensions of 

“internal business processes” and “customer satisfaction” 

are in the next priorities (Figure 2). 
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TABLE 3. Criterias, strategic goals and parameters of environmental dimension 

Parameter Strategic Goal Outsourcing Success Criterias Balanced Scorecard 

LEn1 
Obtain Appropriate Certification 

With Outsourced Activity 
Having valid certificates such as ISO 9001, SEI or CMM 

Growth And 

Learning 
LEn2 

Observing The Principles Of 
Environmental Health And Staff 

Health 

observance environment health and employee  health 

PEn1 Environmental Management 

Complete compliance with supplier safety and security principles 
and issues 

Preventing air and environmental pollution 

Compliance of legal and organizational requirements after post-

contract 
Internal Processes 

PEn2 Employee Health Management 
The Health  Management of the Environment and  the Health  of 

the Staff 

CEn1 Clean And Healthy Environment Environmental Health and Staff Health Customer 

Satisfaction CEn2 Product Or Service Safety Providers' obligations regarding service safety 

FEn1 Green Economy 
Supply management and Optimal energy consumption 

Resource management and optimal water consumption 

Financial 

Performance 

 
Figure 1. Sustainable outsourcing balanced scorecard map 

 

 

 
Figure 2. Prioritizing the main criteria importance of the 

balanced scorecard 

 

 

Based on the pairwise comparison of the learning and 

growth face criteria, the importance rate of the 

environmental criteria “achieving the valid certificates 

suitable with the outsourced activities” is equal to 0.096 

and “observing the principles of the environmental health 

and the staff health” is equal to 0.113. The environmental 

criteria of each face are demonstrated in green. The 

results shown in Figure 3. 

Furthermore, in the internal processes face, the 

importance rate of the environmental criteria 

“environment management” is equal to 0.135 and “staff 

health management” is equal to 0.122 (Figure 4). 

Based on the provided comparisons and As shown in 

Figure 5, the importance rate of the environmental 

criteria “clean and healthy environment” is equal to 0.159 

and “product or service safety” is equal to 0.191. 

As shown in Figure 6, the pairwise comparison of the 

financial performance face criteria was provided that the 

importance rate of the environmental criteria “green 

economy” is equal to 0.129. 

 

 

 
Figure 3. Prioritizing the importance of learning and growth 

face criteria 

 

 

 
Figure 4. Prioritizing the importance of internal business 

processes face criteria 

 
 

 
Figure 5. Prioritizing the importance of customer 

satisfaction face criteria 
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Figure 6. Prioritizing the importance of the financial 

performance face criteria 

 

 

DISCUSSION 
 
Based on the theoretical foundations of the research, the 

environmental Kuznets curve represents the relationship 

between the economic growth and the environmental 

pollution and on the other hand, based on the research 

results, dependency between the environmental factors 

and the economic factors in the sustainable outsourcing 

model was obvious. Thus, Kuznets curve as one of the 

measurement indices of finding the relationship rate 

between the economic and environmental dimensions 

criteria in the sustainable outsourcing model can be 

examined. 

The research findings demonstrate that for the 

sustainability, it is supposed to consider the strategic 

goals of the research model with three economic, social 

and environmental dimensions that this result confirms 

the theoretical foundations reported in literature [13]. 

Also, the results of this research confirm the 

researches of Ahmadian et al. [10] and Tarazkar et al. 

[14] in the section of the relationship between the air 

pollution and the energy consumption, Yoo and 

Heshmati [19] and Salatin and Eslamboulchi [21] in the 

section of the relationship between the environmental 

pollution and the staff health, but the main goal of the 

research model is to decrease the environmental effects, 

notwithstanding the economic activities. In another word, 

this research attempts to minimize the positive and 

significant relationships between the environmental 

pollution and the economic growth presented by Jafari-

Samimi et al. [22], Mohamad-Taghvaee et al. [1] and 

Apergis [23]. i.e. performing the sustainable economic 

activities by considering the environmental factors in all 

the processes and economic activities of companies. This 

research can manifestly represent the vital role of the 

environmental factors in the economic activities at the 

gas refineries.  

 

 

CONCLUSION 
 
The present study has been provided with the purpose of 

recognizing and prioritizing the environmental criteria of 

the sustainable outsourcing model in Fajr-e-Jam gas 

refinery using the analytical hierarchy process. The 

findings of the research represented that for providing the 

sustainable outsourcing process using the balanced 

scorecard, the economic, social and environmental 

sustainability must be contemplated in each face of the 

balanced scorecard that with the help of this model, it is 

possible to have the sustainable learning and growth, the 

sustainable internal business processes, the sustainable 

customer satisfaction face and the sustainable financial 

performance face. For the sustainability of the 

environmental dimension, in the growth and learning 

face, two strategic goals “achieving the valid certificates 

suitable with the outsourced activities” with the 

importance rate of 0.113 and “observing the principles of 

the environmental health and the staff health” with the 

importance rate of 0.096, in the internal processes face 

also two goals “environment management” with the 

importance rate of 0.135 and “staff health management” 

with the importance rate of 0.122 and in the customer 

face, two goals “clean and healthy environment” with the 

importance rate of 0.154 and “product or service safety” 

with the importance rate of 0.191 and in the financial face 

of the balanced scorecard, one strategic goal “green 

economy” with the importance rate of 0.129 were 

recognized. Also, the significance of the environmental 

dimension in the growth and learning face is equal to 

0.209, the significance of the environmental dimension 

in the internal processes face is equal to 0.257, the 

importance of the environmental dimension in the 

customer face is equal to 0.345 and the importance of the 

environmental dimension in the financial face is equal to 

0.129.  
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 چکیده 

های تولیدی نفت و گاز که نقش زيادی در آلودگي هوای محیط های اخیر بخصوص در حوزه شرکتمسئله اصلي اين پژوهش تخريب محیط زيست در دهه

یت محیط زيست باشد. لذا اهموری اقتصادی آن کارکنان ميپیرامون خود دارند و رابطه بین آلودگي هوا و محیط سازمان با سلامت کارکنان و تاثیر آن بر بهره

بندی معیارهای زيست محیطي مدل برون سپاری پايدار در در هر نوع استراتژی و سیاست اقتصادی امری حیاتي است. هدف از اين مقاله شناسايي و اولويت

استراتژيک شناسايي شده مدل   باشد. به منظور شناسايي معیارهای زيست محیطي، اهدافشرکت پالايش گاز فجر جم به روش فرآيند تحلیل سلسله مراتبي مي

بندی شده است. برای تعیین میزان اهمیت هر مذکور، در غالب چهار وجه کارت امتیازی متوازن و سه بعد پايداری اقتصادی، اجتماعي و زيست محیطي طبقه

رستان و کارشناسان ارشد شرکت( بر اساس روش يک از معیارهای زيست محیطي از نظر چهار گروه از افراد خبره )اعضای کمیته برون سپاری، مديران، سرپ

AHP افزار استفاده و نتايج تحقیق از طريق نرمEXPERT CHOICE سپاری پايدار  با های تحقیق نشان داد برای طراحي مدل برونگزارش شده است. يافته

بايست لحاظ گردد که در وجه يادگیری و رشد دو هدف، در وجه ميهدف استراتژيک در بعد زيست محیطي  7بايست استفاده از کارت امتیازی متوازن، مي

های کسب و کار داخلي دو هدف، در وجه رضايتمندی مشتری دو هدف و در وجه عملکرد مالي يک هدف استراتژيک زيست محیطي شناسايي گرديد. فرآيند

  بندی صورت گرفت.راتژيک هر وجه محاسبه و اولويتدر نهايت با استفاده از پرسشنامه مقايسه زوجي، اهمیت هر يک از اهداف است

 
 

 

 


