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Abstract: Supply chain has recently become one of the sources of environmental harm. Green information and
communication technology (GICT) can play a significant part in reducing the environmental onus of the supply
chain. Despite the fact that still lack in studies that have been conducted among GICT and supply chain
management (SCM). The current paper aims to fill this gap and provides the results of this study on the
adoption of GICT factors along with the SCM. After a precise literature survey, a framework was developed to
identify the factors of GICT towards sustainable supply chain management (SSCM). The tools used of
collection the data instrument was a questionnaire which distribute the questionnaire to a total of 100 managers
of SMEs in a food industry, the response rate was 60% while 40% was usable questionnaires. By conducted
an  analysis  of  data  using  statistical  methods  like  reliability  and  validity  tests  and regression analysis.
The results show that the GICT has contributed to sustainable supply chain management.
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INTRODUCTION framework as guidance in designing sustainable supply

Supply chain activities cause carbon emission, conducting a questionnaire to determine its effectiveness,
energy consumption, water squander and depletion of efficiency and achieve to sustainable supply chain
resources. All of these outcomes harm in an environment. management (SSCM). The paper organized as follows:
The growing awareness of environmental degradation led first, we begin with a literature review and the review
to move toward green practices. Green information and highlights the main GICT factors that affected on the
communication technology (GICT) refers to programs and SCM. Followed by research methodology. The next
innovative solution that reduce the negative effects on an section is the results are then presented in along with
environment. According to [1], GICT reduces global discussion, then we presents final research framework.
emission by 15%. The influence of GICT on supply chain The last section is the implication and future work.
management (SCM) need to be discussed and  explored
[2, 3]. GICT have tended to have a direct and positive Literature Review and Hypotheses: In this study, the
impact on each of environment, economy and people. research objectives identify the potentials factor for GICT
Also, a little  studies  in  this  area  of the impacts of GICT practices that related to SCM, develop the framework and
on SCM. GICT practices have more than 258 practices [4]. finally test the framework to investigate the influence of
We found that the most related practices to SCM are the framework in SCM. To obtain clear understand of
economic practice, environmental practice, awareness these objectives, there are three concepts that need to
practice and technology practice. Through previous discuss and explore. These concepts are: (1) supply chain
studies and literatures we identify the potential factors for management and environmental harmful, (2) green ICT
GICT impacts on SCM as the first goal. The second goal and their practices (3) the impacts of GICT practices on
of this study is to develop a GICT on supply chain SCM.

chain. The last goal is to test the framework by
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Supply Chain Management: Supply chain management technique, the function of the information diffusion
become more significant in the competitive between technique and aim to the optimal environmental
businesses. Therefore, the firm must adopt own business governance and the approach also all about optimization
with their SCM. According to [1], SCM is a management and improvement of the organization’s operational
of processes across organizational boundaries with the processes without hindering its progress in use of
goal of matching supply and demand in the most effective technology”. Green ICT reduced carbon emissions and
way. SCM operation causes in carbon emission, energy manage human activities as well as promote economic
consumption and incur costs of capital to control and growth [21]. The Faculty of Sciences Department of
manage these environmental harmful.Walmart is the Computer  Science,   University  Amsterdam,  on  their
biggest corporation on the world as far as revenues and own website, they illustrate  the  Green  ICT  practices.
is broadly perceived as a majorin SCM [2]. Wal-Mart has The library is exhibited all Green ICT practices inspired by
been sought in recent years to embrace environmental literature, research, education and industry. Hence, they
responsibility by reducing carbon emissions in ways of represent 258 practices online [4]. Green mean the energy
improving its bottom line. The studies done by [3, 4], efficiency plus sustainability to achieve the positive
found that the profits of Walmart are from its efforts to influences on both environmental and economic. In the
reduce greenhouse gas emission in its own operations. current paper we just select the most related practices to
Cost decrease, new wellsprings of income, improved supply chain management and we adapted the most
public relations with both supplier and customers and practices related to supply chain and we found four
taking into account the opinion of policy makers, all of practices they are environment, economic, social
these associated with emission reduction. The problem responsibility and technology.
formed from the impacts of business operations and
global competition on the environment [5]. Harris, Naim Green ICT Practices for Environment: The EU electric
[6], Hoen [7] and Sadegheih [8] examined the issue of energy network has to be improved every to meet the
transportation emissions during SCM. Benjaafar [9], demand of growing electricity and to find other renewable
announced that carbon emission in the production sources of electric energy and transport in an efficient
operation must be considered when firms settle on way. The EU’s 2020 energy efficiency and renewable will
production and operation decisions.Under this situation, be achieved through the ICTs, as a result, the ICT makes
numerous advanced organizations, for example, Wal-Mart, intelligence in the energy network at both transmission
Tesco and IBM, have given careful consideration to green and distribution [20]. The study was done by Scott and
their products and their supply chain processes[10].Tesco Watson [22] resulted from a reduction of energy
has resolved to lessen the carbon outflow of the products consumptions and reduce costs by implementing Green
in their supply chain by 30% and attempt to help their ICT practices in cloud computing in different companies.
customers decrease their own carbon footprints by half While the study by Gu and Lago [23], revealed that the
by [11]. IBM has supplied a carbon high-temperature Green ICT practices improved the energy efficiency and
guide to delineate the carbon effect of a commonplace would lead to an overall 20% reduction of energy
supply chain operations [12]. So, to deflect hazardous consumptions. Bull and Stuart [24], succeeded in
environment change will oblige enormous changes in the developing iPhone application for visualizing the energy
outline and operation of supply chains [2]. consumption from building on the DMU campus by using

Green ICT: The environmental harm that revealed from to compute the energy use and consumption in each half-
the supply chain activities has whole potential to reduce hourly.
these harms through GICT [17]. In view of numerous
studies on the environmental effects of ICT, ICT has been Green ICT Practices for Economic: In a case study in
considered as a side of the global environmental problem 2007 and updated in 2010 by [7, 8] are found that Walmart
but also a side of the solution (for example, [18, 19]). is profiting from its actions to reduce greenhouse gas
Accordingly green ICT, as a concept that intends to emissions in its own operations. Emission reduction is
exclude ICT related environmental problems and drive associated with cost reduction, new sources of revenue,
positive externalities, is grasped by both the industries improved employee motivation, enhanced public relations
and national approach. According to Andreopoulou [20], and increased voice with policy makers. While the HP [25]
“Green ICT incorporate design technique, construction announced a major step forward in carbon management

Green ICT. Hence, the application provides real-time data
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leadership by becoming the first IT Company to set a
supply chain greenhouse gas (GHG) emissions reduction
goal. HP’s goal is to drive a 20% decrease in our first tier
manufacturing and product transportation-related GHG
emissions intensity in their supply chain by 2020
compared with 2010 via GICT. The prime operators of
Green  IT  are  reduction  costs,  compliance  with the local
law and reduction of  consumption  [26].  According to
[27, 28] Green ICT contributed to growing the economy
and human activities.

Green ICT Practices for Social Responsibility: The
innovations of any institution are the main exporter of
institutional failure. The main reason for this failure is not
to adopt the green initiatives. Hence, going green include
changes in social activities [29]. While the study by [30],
highlighted the improvement and the chances to increase
the social responsibility through minerals industry, in
addition to improving the environmental operations. More
specifically, the increasingly attentions for the social
issues have been becoming a wide range of companies
incorporate the Green ICT practices regarding promote of
healthy life human. Green IT has the positive impact in
sociality across supply chain [31]. Furthermore,
organizations need to develop strategies for sustainable
their operation by balancing commercial, societal and
environmental issues that must handle simultaneously
[32].

Green ICT Practices for Technology: Concentrate on the
purchase price of technology which leads to belief that
green ICT costs money, but in fact, it reduces cost by
reducing the infrastructure in solutions such as cloud
computing. Proposed framework by [33], focuses on
making changes to the wasteful technology, hence, using
eco-design requirements, can contribute to improve the
technology by identifying the technology that support
the green ICT.

Hypotheses: This study examines the GICT that consists
of four practices environment, social responsibility,
economic and technology and its relationships to
sustainable supply chain management. Hence, the
following hypotheses will be tested:

Hypotheses 1: Green ICT environmental practices are a
positive influence on sustainable supply chain 

Hypotheses 2: Green ICT awareness practices are a
positive influence on sustainable supply chain 

Table 1: Cronbach’s coefficient alpha.
Factors Cronbach’s coefficient alpha
Environment (5 items) .953
Social responsibility (6 items) .911
Economic (6 items) .924
Technology (4 items) .880
Sustainability (5 items) .940
Overall Reliability (26 items) .985

Hypotheses 3: Green ICT economic practices are a
positive influence on sustainable supply chain 

Hypotheses 4: Green ICT technological practices are a
positive influence on sustainable supply chain

Research Methodology
Data Collection: The data collection instrument for the
current study was used a questionnaire which was
administered to a total sample of 100 managers involves
the SMEs from the food sector in both Malaysia and
Palestine, the response rate was 60% while 40% was
usable questionnaires.

Reliability Analysis: This method is used to measure the
reliability of the questionnaire between each field and the
mean of the whole fields of the questionnaire. The normal
range of Alpha Cronbach’s coefficient value between 0.0
and + 1.0 [13] and the higher values reflects a higher
degree of internal consistency. The Cronbach’s
coefficient alpha was calculated for each field of the
questionnaire, Table 1 shows the results.

Correlation Analysis: The correlation between
independent variables (environment, social responsibility,
economic and technology) and dependent variables
(sustainability) were positive. Environment had a
correlation of .958, p<0.01 with sustainability, social
responsibility had a correlation of .861, p<0.01, economic
had a correlation of .926, p<0.01 and technology had a
correlation of .944, p<0.01.

Regression Analysis: The result of this analysis is
presented in Table 2. It shows that environment is
significantly related to sustainability (  = 0.397, t = 5.178,
p<0.001), social responsibility is linked significantly to
sustainability (  = 0.151, t =2.279, p<0.001), economic is
significantly related to sustainability (  = 0. 198, t= 2.966,
p<0.001), technology significantly related to sustainability
(  = 0.317, t = 4.602, p<0.001). Also, it is obvious from
Table 2 that R² is statistically significant, with F = 340.953
and  p<0.001  while   the    four    independent variables are
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Table 2: Regression analysis Results for Green ICT practices and Table 3: Results of research supported hypothesizes
Sustainability.

Model Standardized coefficients beta
Environment .397**
Social Responsibility .115*
Economic .198**
Technology .317**
R .980
R .9612

Adjust R .9582

F 340.953
Standard estimated error of .15402

positively correlated to sustainability as the positive R
value is = 0.980. An R square value of 0.961 implies that
the variables explain over 96.1% of the variance in
sustainability with a standard estimated error of
.15402indicating that almost all independent variables
significantly affect sustainability and thus supporting
their acceptance.

RESULTS

Hypotheses Testing: In order to validate the hypotheses
one test was carried out which is Multiple regression test.
The acceptance and rejection of the hypotheses is
displayed in Table 3.

In this paper,  the  following  outcomes were
obtained: The correlation analysis showed that Green ICT
practices have influences on sustainable supply chain.
For hypothesis 1 investigate the influences of GICT
environmental practices on sustainable supply chain, this
study found that significant correlation between GICT
environmental practices and sustainable supply chain.
Hypothesis 2 assessed the influences of GICT social
responsibility practices on sustainable supply chain.
Finding show there is a significant relationship between
GICT social responsibility practices and sustainable
supply chain.Hypothesis 3 considered the influences of
GICT economic practices on sustainable supply chain
management. According to the result shown that there is
significant relationship GICT economic practices and
sustainable supply chain. Hypothesis 4 assessed the
influences of GICT technology practices on sustainable
supply chain. Finding show that also significant
correlation between GICT technology practices and
sustainable supply chain management. Finding also show
that there is a significant relationship between
independent and dependent variables.

Discussion and implications: Organizations face many
factors when implementing new strategies to adopt
practices  and   technologies,  improve  employee's  ability

Hypotheses Significant t-value Accept or reject
Hypotheses 1 Yes 5.178 Accept
Hypotheses 2 Yes 2.279 Accept
Hypotheses 3 Yes 2.966 Accept
Hypotheses 4 Yes 4.602 Accept

and promote their competitive image.Research findings
show that influences of GICT practices in supply chain
management is the strong relationship between the
independent variable and dependent variable (refer to
Table 2). To effectively managing the sustainable supply
chain, organizations need to adopt GICT practices into
their supply chain management referring the framework
proposed by [14]. The effective sustainable supply chain
is a critical determinant to building and sustaining
competitive advantage in the marketplace and all
decisions are a responsibility of supply chain managers.
To ensure profit, save an environment and improve
human life, to achieve 3BL of sustainability, in addition,
technology infrastructure for companies.This study also
highlights four main factors which have a positive
influence  on  a sustainable supply chain operations.
These factors are consist of an environment, social
responsibility, economic and technology.Overall, this
study contributes to the highlight of the role of GICT
practices in supply chain management. The result of
regression analysis (refer to Table 2) shows the four main
factors as followed: The result of regression analysis
provided support for this hypothesis 1 to draw the
relationship between GICT environment practices and
SSCM   among    food   industrial   sector  organizations.
In addition, it had positive significant with influences in
SSCM operations were related to higher adoption of GICT
environment practices on SCM. This finding compatible
with [15-18]. In examining the second hypothesis related
to the relationship between the GICT economic practices
on supply chain, it was found that the result of the
regression analysis provided supported for this
hypothesis. Also, it had positive influence in SSC
operation on both Malaysian and Palestinian food
industrial sector organization. Which is consist with
previous study finding conduct by Butler and Hackney
[19]; found that GICT practices will be influenced more by
cost reductions in ICT infrastructure. The study from Gu
and  Lago [20] also shows that by applying GICT
practices a company would reduce overall expenses by
47%. As well as, the study from Welfens and Lutz [21] in
Germany also examined the GICT practices and found
they have positive economic impacts. The finding also
supported  by  other studies indicated that GICT practices
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Fig. 1: A framework of GICT on SCM. from both a business in supply chain management and

contributed to growing the economy and cost reduction ICT practices on the supply chain management. The
[3, 22-24]. In examining the third hypothesis related to the framework is divided into three key aspects:
relationship between green technology practices and
supply chain management, which is consistent with Supply chain management: the activities that are
previous study findings conducted by Andreopoulou, done to complete the production processes from
Stiakakis [25] found that GICT practices contribute in product design to how to use the product.
positively in reducing the hazardous material that are used GICT practices: the economic efficiency, social
in manufacture of products. The study from Lei and Ngai responsibility, energy saving and technology.
[26] also refers to the importance of Green IT Sustainability: to access the status of a healthy
infrastructure reduction considerations. In addition, the environment and preserve the lives of the people and
four hypothesis in the current study related to the increase profit.
relationship between GICT social practices and SC was
found that there is a significant positive relationship. Limitation and Future Research: A number of limitations
Which is consistent and support with previous study that impacts the generalizability the current study. First,
findings conducted by Dong, Burritt [27] state that this study limited only on food manufacturing industry.
improve the chances to increase the social responsibility One of the restrictions on this single-sector study is that
through industry to improving the environmental the conclusions may not be generalizable to different
operations. The study from Rao and Holt [28] conclude sectors.Future research replicating this study over
that GIT has the positive impact in sociality across supply numerous industries and sector would expand the
chain. Molla, Abareshi [29], found that organizations need understanding of GICT practices in different industrial
to develop strategies for sustainable their operation by sectors and their supply chain. Second, the sample of this
balancing commercial, societal and environmental issues study represents a smaller number of companies in limited
that must handle simultaneously. Overall,  this  study industry. The conceptual framework of this study
contributes to the theory of the role of GICT practices in provides a guideline framework for the companies to
supply chain in the industrial field.First, it proposed a sustainable their supply chain operations.
framework of GICT practices to sustainable the supply
chain operations. Second, this study provides a practical CONCLUSION
and useful concepts for designing sustainable supply
chain. For instance, the GICT practices can be used to The current study conducted an examination of four
evaluate the extent to which organizational production hypotheses considering the relationship between Green
practices have been implemented and their impact on the ICT factors and sustainable of supply chain operation in
competitive capability of the firm. Third, this study the context of 60 food companies in both Malaysian and
provides conceptual and literature regarding GICT and Palestinian. Its main contribution is the clarification and
practices in different supply chain stages. Fourth, the the understanding of Green ICT practices adoption in

results lend support to the claim that higher level of GICT
practices lead to higher levels of sustainable supply chain
operation.

A framework for GICT in SCM: Before examining the
framework, it is instructive to consider how frequently the
Green ICT has been studied in order to demonstrate the
lack of research in this area, particularly research that
focuses on the Green ICT impacts on supply chain
management.Most of the research focuses on Green ICT
and its practices to reduce the negative impacts of ICT
tools on the environment [30-33]. Framework has been
designed to provide a structured method for analysing
how GICT practices can be applied to drive green benefits

improvement environment level Figure 1 shows the Green
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supply chain management to arrive of sustainable supply 9. Benjaafar, S., Y.Z. Li and M. Daskin, 2010. Carbon
chain management which has been largely ignored in Footprint and the Management of Supply Chains:
literature. The study has presented use of multiple Insights from Simple Models. Working Paper.
regression to analyse the four hypotheses which are University of Minnesota.<http:// isye.umn.edu/
associated with the relationship between Green ICT faculty/ pdf/beyada-10-02-10-final.pdf>, 2010.
factors and sustainability. The findings reported a 10. Sundarakani, B., et al., 2010. Modeling carbon
positive and significant relationship between footprints across the supply chain. International
environment, social responsibility, economic, technology Journal of Production Economics, 128(1): 43-50.
and sustainability. Despite the interpretation has 11. Trust, C., 2011. Tesco case study. Tesco case study.
supported the hypotheses proposed, further research is <http://www.carbontrust.com/our-clients/t/tesco>
called for to examine other factors that may probably Accessed, 30.05.13.
impact on sustainable supply chain in order to increase 12. Butner, K., D. Geuder and J. Hittner, 2008. Mastering
and improve the knowledge of the issue. carbon management: Balancing trade-offs to optimize
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