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 Background: The aim of green supply chain management is maximizing productivity, 
minimizing energy consumption and reducing emissions and waste in order to improve 
the supply chain. Objective: The objective of this research is evaluation of green supply 
chain management in Shazand petrochemical complex in Iran. The methodology used 
in this study involved a combination of descriptive and quantitative research and 
include the use of correlation, regression and descriptive analysis as data processing 
method. The target group for this study consisted HSE personnel’s in Shazand 
petrochemical complex. The statistical analysis has been done through Spss version11.5 
software. The dependent variable is green supply chain management performance in 
Shazad petrochemical complex. Results: The findings show there is a good correlation 
between dependent variable and providing row material, energy consumption, 
warehousing and packaging, transportation, solid waste management, environmental 
plans while there isn’t good correlation between dependent variable and customers. 
Based on a quantitative measure’s scale1 (very low= very bad environment situation) to 
5 (very high= very good environment situation) average means of respondent’s views 
was 3.63 that indicate the good level of environment protection in Shazand 
petrochemical supply chain. Conclusion: Also base on a result of regression analysis by 
stepwise method, Waste management has more effect on the shazand petrochemical 
complex’s green supply chain management. 
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INTRODUCTION 

 
 Our environment as a sole provider of resources, have a  limited capacity to meet the needs of a growing 
population that is consuming matter and energy, on the other hand manufacturing process, transportation, usage 
and disposal of material has environmental impact. These effects vary according to the type of product and the 
technology used [1]. Therefore, in order to integrate environmental objectives in supply chain management, 
green supply chain concept has been developed. The Green supply chain management implies the insertion of 
environmental criteria within the decision-making context of the traditional supply chain management. Green 
supply chain management is defined as the intra- and inter-firm management of the upstream and downstream 
supply chain aimed at minimizing the overall environmental impact of both the forward and reverse flows [2, 3 
and 4]. 
 On the other hand Chemical and petrochemical manufactures are the second largest energy-consuming 
manufacturing sector in the world [5]. Most of the basic petrochemical productions depend on crude oil for 
energy and raw material supply. Basic petrochemical productions include two steps: feedstock production (from 
primary energy sources to feedstocks) and petrochemical productions [6]. In this research, the green supply 
chain management in Shazand petrochemical complex evaluated through questionnaires and surveys of HSE 
staff. 
 Shazand petrochemical company as an affiliation of National Petrochemical Company of Iran-Ministry of 
Oil was started in 1987. This company has established as a petrochemical Complex for the production of 
different Petrochemical products such as polyethylene, polypropylene, butadiene, poly-butadiene, acetic acid, 
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vinyl acetate, ethylene oxide and ethylene glycol, 2ethyl hexanol and butanols, ethanol amines, etc from 
Naphtha feedstock. Shazand petrochemical complex is located in Iran, Markazi province, near to city of 
Shazand, next to the 7th Refinery (fig 1).  
 

 
 
Fig. 1: The location of Shazand petrochemical complex. 
 
 Literature reviews show many research have been accomplished in the field of green supply chain. Zsidisin 
and Hendrick (1998) By investigating purchasing managers in Germany, the UK, and the USA identified four 
green supply management factors, namely hazardous materials, investment recovery (IR), product design, and 
supply chain relationships, and determined the existence of these four factors with an exploratory factor analysis 
[7]. Handfield et al. (2002) developed a decision model to measure environmental practice of suppliers using a 
multi attribute utility theory approach [8]. Joyce Tsoi (2005) used framework for sustainable development, 
environmental management and supply chain management [9]. Rao and Holt (2005) studied the relationship 
between the implementation of green supply chains and the economic performance and competitiveness of a 
sample of Asian firms [10]. Sheu et al. (2005) developed a linear multi-objective programming model which 
optimized the operations of both forward and reverse logistics in a given green supply chain. These models and 
frameworks included and defined a variety of characteristics, attributes, and scales for green supply chain 
management practices implementation [11]. Hugo and Pistikopoulos (2005) addressed the inclusion of life cycle 
assessment (LCA) criteria as part of the strategic investment decisions [12]. Kainumaa and Tawarab (2006) 
proposed the multiple attribute utility theory method for assessing a supply chain including re-use and recycling 
throughout the life cycle of products and services [13]. Gonza´lez-Benito ( 2006); Locke and Romis ( 2007) ; 
Collins et al.( 2007) and Locke et al. (2007) studied green supply chain management downstream side, their 
results show that customers increasingly want to understand the conditions under which products have been 
produced and desire products that have been produced in an environmentally sustainable way [14, 15, 16 and 
17]. 
 Zhu and Sarkis (2004) and Zhu et al. (2007) evaluated the effectiveness of green supply chain management 
in Chinese manufacturing enterprises and the automobile industry, respectively [18 and 19]. De Brito et al. 
(2008) conduct a survey of stakeholder to explore how green initiatives impact the fashion retail supply chain 
organization and its performance. They found that green issues in the fashion industry were particularly 
sensitive due to intense competition, high resource use and concerns about labor practices [20]. Foerstl et al. 
(2010) and Pullman et al. (2009) integrate the supplier perspective to sustainable supply chain management [21 
and 22]. Testa & Iraldo (2010) investigated different factors that could have effect on implementation of green 
supply chain in 4000 company [23]. Frederick Kirchoff (2011) investigated the Simultaneous effect of 
environmental management and supply chain management on cost, customer satisfaction and environmental 
effects [24].   
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 Despite these researches of green supply chain management, there isn’t any attempt across petrochemical 
supply chain. So in this research green supply chain management is studied base on respondent’s views in order 
to evaluate the level of environmental protection in different parts of Shazand petrochemicals’ supply chain. 
 
Research method: 
 The methodology used in this study involved combination of descriptive and quantitative research. At first a 
series of interviews were conducted with HSE staffs in Shazand petrochemical complex. A questionnaire was 
developed based on these interviews, Green supply chain models and relevant literatures. Content and face 
validity were established by a panel of experts consisting of faculty members at Science and Research Branch, 
Islamic Azad University, and some specialist in the Shazad petrochemical complex. 
 The questionnaire included fixed-choice questions. A five point Likert scale ranging from 1 (very low) to 5 
(very high) was used as a quantitative measure. 
 The dependent variable was the Green supply chain management performance in Shazand petrochemical 
complex. Independent variables included: 
- Environment management performance in providing row material phase 
- Environment management performance in production phase 
- Environment management performance in packaging and warehousing phase 
- Energy consumption  
- Transportation 
-  Costumer’s satisfaction of environmental awareness 
-  Solid waste management and 
- Shazand petrochemical environmental plans 
 For determining the reliability of the questionnaire a pilot study with 30 participants who had not been 
interviewed before, had been done. Computed Cronbach alpha score was 0.97 % which indicated that the 
questionnaire was highly reliable (Table 1).  
 
Table 1: Variables and their Cronbach Alpha coefficients. 

Variables Cronbach Alpha 
Providing row material 0.79 
Design and production 0.78 
Energy consumption 0.79 

Packaging and warehousing 0.94 
Transportation 0.89 

Costumers 0.76 
Solid waste management 0.96 

Environmental plans 0.85 
Total 0.97 

 
 A survey held in autumn of 2012. The research population included HSE staffs in Shazand petrochemical 
complex. 
 For measurement of correlation between the independent variables and the dependent variable, correlation 
coefficients have been utilized and included a Pearson and Spearman test of independence. These statistical 
analyses has been done through Spss version11.5 software 
 

RESULTS AND DISCUSSION 
 
 Table 2 shows the result of respondent’s views about environmental protection in shazand petrochemical 
supply chain. As the result showed Based on a quantitative measure’s scale1 (very bad environment situation) to 
5 (very good environment situation) average means of respondent’s views was 3.63 that indicate the good level 
of environment protection in Shazand petrochemical supply chain. The highest mean number refers to Level of 
consideration to prevent accidents in warehouses (mean= 4.90) and the lowest mean number is Customers 
satisfaction to pay environmental costs added to products costs (mean= 1.95). 
 Pearsn and Spearman coefficient was employed for measurement of relationship between dependent 
variable and independent variables. Correlation coefficients results in table 3 indicate there were relationships 
between providing row material, energy saving, packaging and warehousing, transportation, solid waste, 
environmental programs and situation of green supply chain (significance level= 99%). Also there was a 
relationship between design and production and situation of green supply chain (significance level= 95%). There 
wasn’t any relationship between customer variable and dependent variable. This result indicates all the variables 
except customers can effect on performance of green supply chain management in Shazand petrochemical 
complex.  
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Table 2: Means and standard deviation of respondent’s views about environmental management in Shazand petrochemical supply chain (1= 
very bad; 5= very good). 

Supply 
chain 
phase 

Variables Mean SD 

supply 
row 

material 

Effective partnerships between company and suppliers for environmental protection 3.76 0.431 
Consideration to purchase environmental friendly material 3.62 0.582 

Implementation of environmental standards and lows for reducing consumption of row material 4.29 0.554 

pr
od

uc
tio

n 
pr

oc
es

s 

Level of consideration to the environmental impact of production processes in the planning and 
design phase. 

3.86 0.647 

Level of consideration to reducing consumption of matter and energy 4.29 0.554 
Level of consideration to reducing consumption of hazardous material 4.00 0 

Level of considering environmental low and standards in the planning and design phase 4.00 0 
Level of consideration to waste minimization in the planning and design phase. 3.90 0.297 

Level of consideration to reducing air pollutant in the planning and design phase. 4.05 0.216 
Level of consideration to Promote technology based on the latest standards 3.95 0.216 

Level of consideration to environmental standards in purchasing New machineries and 
equipments 

3.95 0.216 

Level of considering safety in the work environment 4.52 0.505 
Level of Providing necessary training programs to reduce the environmental impact of 

production processes 
3.67 0.477 

Level of considering to Periodic inspections of machineries and equipments for their better 
performance in order to reduce environmental pollutants 

3.95 0.216 

Level of Slowing production processes due to considering  environmental requirements 2.14 0.472 

w
ar

eh
ou

sin
g 

an
d 

pa
ck

ag
in

g 

Using environmental friendly material in packaging 2.90 0.431 
Level of consideration to saving material in packaging 2.95 0.216 

Level of consideration to Eco-labeling 3.71 0.708 
Level of consideration to controlling leaking from packages 4.10 0.617 

Level of consideration to safety standards in order to prevention environmental impacts in 
warehouses 

3.95 0.216 

Controlling environmental parameters such as heat and light in warehouses 2.20 0.431 
Level of Providing necessary training to warehouses staffs 3.81 0.505 
Level of consideration to prevent accidents in warehouses 4.90 0.431 

Systems to prevent and control accident 4.10 0.297 
Documenting and reporting accidents 4.52 0.594 

Level of consideration to minimize Ordinary and Hazardous Waste 3.95 0.216 
Level of consideration to environmental pollutions in warehouses 3.95 0.216 

de
liv

er
in

g 
pr

od
uc

ts
 

Level of consideration to design green transport network in order to find optimal routs to deliver 
products 

3.76 0.759 

Level of consideration to use of standard vehicles 3.00 0625 
Level of consideration to use of Fuels with lower emissions 3.00 0.625 

Level of consideration to document transport accidents 3.10 0.431 
Level of consideration to Provide the necessary training to drivers to improve fuel efficiency 3.05 0.492 

Delay in delivering products because of considering environmental requirements 2.14 0.472 
 
 
Table 2: Continued. Means and standard deviation of respondent’s views about environmental management in Shazand petrochemical 

supply chain (1= very bad; 5= very good) 
Supply chain 

phase 
Variables Mean SD 

de
liv

er
in

g 
pr

od
uc

ts
 

Level of consideration to deliver products just in time and in good quality and proper 
packing 

3.52 0.594 

Level of considering costumers views for cleaner production 3.05 0.216 
Level of collaboration with customers for cleaner packaging 3.95 0.216 

Level of considering costumers views about environmental issues 2.90 0.431 
Customers satisfaction to pay environmental costs added to products costs 1.95 0.379 

w
as

te
 m

an
ag

em
en

t 

Level of consideration to return product packages, recycle and reuse them 3.10 0.431 
Level of consideration to reduce wastes volumes’ 3.90 0.431 
Level of consideration to control hazardous waste 3.43 0.737 

Controlling leakage and accident in temporary storage site of hazardous waste 3.86 0.647 
Level of consideration to Separation of waste at source 3.81 0.505 

Level of consideration to recycle office wastes 3.00 0.541 
Level of consideration to recycle organic waste 2.33 0.570 

Level of consideration to document data ( type and volume of wastes) 4.24 0.878 
Providing training programs for minimizing waste 3.86 0.647 

Level of consideration to Improved combustion of incinerator and control its emissions 4.48 0.594 
Level of considering to implement waste management system 3.86 0.472 
Level of consideration to national and international waste lows 3.86 0.472 

Level of monitoring waste management system 3.86 0.472 

en
er

gy
 

m
an

ag
em

en
t programs for reducing electrical energy consumption in the manufacturing and non-

manufacturing sectors 
3.67 0.477 

programs for reducing fossil fuel consumption to provide heating and cooling 2.90 0.431 
programs for reducing fossil fuel consumption in production process 3.00 0 

Level of considering to use of new technology for saving energy 3.57 0.501 
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Level of Providing necessary educational programs to saving energy 3.90 0.821 
en

vi
ro

nm
en

ta
l p

ro
gr

am
s 

Senior management commitment to environmental issues 3.95 0.216 
Managers supports of environmental programs 3.95 0.216 

Intersectional collaboration for improving environmental 3.90 0.431 
Level of consideration to have Environmental management system 3.95 0.216 

Level of consideration to environmental auditing 3.90 0.431 
Level of consideration to have environmental inspection and control systems 3.95 0.216 

Level of environmental low’s observance 4.00 0 
Level of informing personnel’s about environmental issues 3.81 0.671 

Level of consideration to holding environmental training courses 3.33 0.721 
Level of minimizing costs and maximizing productivity due to protection environment 4.43 0.501 

Level of consideration to providing environmental researches 3.86 0.647 
Level of consideration to extending green culture 3.95 0.216 

Level of consideration to provide programs for reducing environmental accidents 4.10 0.431 
Slowing the rate of production due to environmental lows and standards 2.33 0.786 

Undertake short term  environmental costs 3.95 0.216 
 
Table 3: Correlation measures between independent variables and dependent variable. 

Independent variables Dependent variable R P 
Providing row material** Green supply chain situation 0.405 0.008 
protection in the design* Green supply chain situation 0.390 0.011 

energy saving** Green supply chain situation 0.399 0.009 
packaging and warehousing** Green supply chain situation 0.395 0.010 

Transportation** Green supply chain situation 0.411 0.007 
customers Green supply chain situation 0.147 0.354 

solid waste management** Green supply chain situation 0.402 0.008 
environmental plans** Green supply chain situation 0.403 0.008 

**significance level 99%          *significance level= 95% 
 
 Table 4 shows the result for regression analysis by stepwise method. Results show providing row material, 
packaging and warehousing and waste management are variables that were significantly related to the 
performance of green supply chain in shazand petrochemical complex. The result indicates that 98% of the 
variance in the perception of respondents could be explained by these variables. Waste management has more 
effect on green supply chain management performance in shazand petrochemical complex ( =β 0.737).  
 
Table 4: Multivariate Regression Analysis. 

Sig t Beta B Adjusted   R Square R Square R  
0.000 24.805 …. 2.127 …. …. …. Constant 
0.000 7.722 0.737 0.026 0.973 0.974 0.987 Waste management(X1) 
0.001 3.512 0.329 0.017 0.978 0.979 0.990 packaging and 

warehousing(X2) 
0.036 -2.177 -0.085 -0.017 0.980 0.982 0.991 Providing row material(X3) 

=Sig 0.000 F=672.722 0.991= R 
 R square = 0.982 A.d.R2  =0.980 

 
Conclusion: 
 As the result of study showed generally the situation of environmental protection in shazand petrochemical 
is good. Based on a quantitative measure’s scale1 (very low= very bad environment situation) to 5 (very high= 
very good environment situation) average means of respondent’s views was 3.63 that indicate the good level of 
environment protection in Shazand petrochemical supply chain. All the variables except customer have effect on 
greening the supply chain. Providing row material, packaging and warehousing and waste management are 
variables that were significantly related to the situation of green supply chain in shazand petrochemical 
complex. The regression equation that is used in this case is summarized blew:  
Y= a+b1X1+b2X2+…+bnXn 
Y = 2.127 + 0.026 (X1) + 00017(X2) -0.017(X3)  
Y =Green supply chain situation in Shazand petrochemical complex  
a =Constant coefficient 
b= Gradient of equation 
X1= Waste management 
X2 = Packaging and warehousing 
X3=Providing row material  
 Base on a result of regression equation waste management has the most impact on Green supply chain 
management performance. So in order to make petrochemical supply chain greener more attention should be 
paid to managing wastes.  
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