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Chapter 1: Introduction
Consumers are increasingly asking for more sustainable products. Companies that want to
survive and flourish in this current business climate need to adhere to this demand. Supply
chains lie at the core of how most companies handle their business. If companies can alter
their existing supply chains to encompass an element of sustainability, customers are more
willing to interact with the company in the future. Sustainability is a topic of great interest,
since the impact of mankind on its external environment may threaten the existence of all life
on planet Earth.
As mentioned before supply chains lie at the core of how most modern companies handle
their operations. The concept of supply chain management first emerged in the 1960s with
companies trying to boost efficiency and effectivity. Supply chain management nowadays
incorporates all of the business processes used to operate supply chains.
The two concepts of sustainability and supply chain management need to be combined in a
way known as sustainable supply chain management. In that way all parties internal and
external to the company can profit from the implementation of sustainable supply chain
initiatives.
The purpose of this literature is to identify key enablers and barriers of sustainable supply
chain management. Papers by different authors will be selected and analysed. The intended
outcome is to provide the reader with a comprehensive list of sustainable supply chain
management enablers and barriers. To find these enablers and barriers the following research
question was comprised: What are enablers and barriers for sustainable supply chain
management? To further dissect all components involved, four sub-questions were used.
These include:
1. What is sustainability?
2. What is supply chain management?
3. What are enablers for sustainable supply chain management?
4. What are barriers for sustainable supply chain management?
1.1 Methodology
To effectively search for papers that answer the main research question, the following
concepts were identified:
§ Sustainability
§ Supply chain
§ Supply chain management
§ Sustainable supply chain management
§ Stakeholders
§ Consumers
§ Climate change
The identified concepts were then looked up using the following databases: WUR Library,
Google Scholar, and Scopus. Scientific articles were first selected based on their title and
subsequently on their abstract. Articles that included concepts mentioned above or deemed
relevant to the literature review, were then more thoroughly read. Relevant parts of the
articles were identified and then incorporated in this literature review. To ensure relevance
and actuality mostly papers from the period 1990 - 2020 were selected. The papers selected
before this period were selected since they included key parts of concepts that needed to be
explained.
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Chapter 2: Sustainability
2.1 Intro
In this chapter the history and origin of the concept sustainability will be explained. A section
will explain the definition of sustainability. The different dimensions of sustainability and
indicators will be listed. Lastly two frameworks will be presented to measure sustainability in
corporations and supply chains.
2.2 Origins and development of concept
The concept of sustainability originated in the 1970s, since then the term has been used in an
abundance of scientific papers, but a clear definition is hard to find. The report by The Club
of Rome in 1972 called Limits to Growth made the world aware of the impact mankind had
on its environment (Meadows et al., 1972a). In part thanks to the new developments in
computer science, the report presented a model of the future of the world if mankind
continued to use its natural resources in an unaltered manner. The model was specifically
built to investigate five major trends of global concern – “accelerating industrialisation, rapid
population growth, widespread malnutrition, depletion of non-renewable resources, and a
deteriorating environment” (Meadow et al., 1972b). The conclusion of this report highlighted
the change that mankind would have to make to survive. The report presented the following
conclusions: “If the present growth trends in world population, industrialisation, pollution,
food production, and resource depletion continue unchanged, the limits to growth on this
planet will be reached within the next one hundred years” (Meadow et al., 1972c).
The authors furthermore stated that if mankind didn’t change its current use of natural
resources it would imply an uncontrollable decline of population and industrial capacity
around the globe. The report also states that a global equilibrium would be possible and give
each person an equal chance to reach his/her human potential. The best possible strategy to
reach this equilibrium for mankind would be to start changing its current practices as soon as
possible.
Limits of Growth first highlighted a fundamental change to be made in the relationship
mankind had with its environment, a process that is still ongoing in the present time.
Another important event in the establishment of the term sustainability was the World
Council of Churches in 1974 (World Council of Churches, 1974). This conference was the
first which was held in Bucharest, where it ended with a call for “a sustainable and just
society”. The conference is referenced as one of the first times that sustainability was applied
to society in relation to the environment.
In 1987 the Brundtland Report: ‘Our Common Future’ (World Commission on Environment
and Development) from the United Nations was presented, this report first widely articulated
the concept of sustainability. The definition of sustainability or sustainable development is as
followed: “Sustainable development meets the needs of the present generation without
compromising the ability of the future generations to meet their needs” (United Nations,
1987). The Brundtland Report examined the critical issues of environment and development,
suggested concrete and realistic proposals for dealing with them, and proposed far-reaching
changes for implementation at national and international levels.
Limits to Growth, Council of Churches, and the Brundtland Report: ‘Our Common Future’
highlighted the importance of sustainability and the future of mankind. Since then the term
sustainability has turned into several other related terms like ‘sustainable growth’,
‘sustainable development’, ‘sustainable growth’, ‘green development’, etc. The abundance of
terminologies listed might make it difficult to search for literature relating to sustainability
and causes ambiguity.
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2.3 Ambiguity of definition
Defining sustainability as said before isn’t as easy as it might appear at first sight, different
authors have used the term to fit their agenda and it has somehow become a buzzword for
several problems relating to the relationship mankind has with its environment. Purely
looking at the definition of sustainability it states the following: “sustainability simply implies
that given an activity or action is capable of being sustained (i.e. continued indefinitely)”
(Johnston et al, 2007).
The term can be looked at from different angles, like an economist approach or an
environmental scientist approach. The following section will explore different ways of
defining the term sustainability and its related terms. Glavic and Lukman (2007a) in their
paper, review sustainability terms, and their definitions. The focus of the paper is related to
the classification of sustainability terms used in the sustainability field. Since it was first
popularised the term sustainability and its related terms have been used in various information
sources which in turn increases the spread of sustainability terms. The turn side of this spread
is that numerous terms emerge, and/or already existing definitions are being extended in the
field of science, but critical attention lacks to clearly define the sustainability terms. Glavic
and Lukman (2007b) also state that: “another important issue is that most of the terms are
multiword unit and, therefore, the definitions are unavailable in dictionaries”. In their view
the analysis of sustainability terms would improve the communications between governments,
organisations, stakeholders, agencies, and the scientific community.
2.4 Dimensions of sustainability
Literature relating to sustainability often states the three pillars of sustainability which are: 1)
social; (2) economic and (3) environmental. This is another way of listing the following: 1)
people; (2) profit and (3) planet. These three dimensions of sustainability were stated by the
2005 World Summit on Social Development. Below the three pillars of sustainability will be
discussed. Figure 1 shows the three dimensions of sustainability, in different forms.

Fig 1: Three pillars of sustainability shown in different forms (Purvis et al., 2019)
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2.4.1 Social
The social dimension of sustainability is most ambiguous since its related concepts are often
interchanged by different authors (Dempsey et al., 2012; Casula Vifell & Soneryd, 2012).
Social pertain to interactions people have with each other and in which they give meaning to
their life. Murphy (2012) calls upon four pre-eminent policy concepts: (1) equity; (2)
awareness of sustainability; (3) participation; (4) social cohesion which were retrieved from
an analysis of papers which according to him should comprise all of the concept related to the
social dimension. EPA (2016) also lists six concepts related to the social dimension of
sustainability, listed below:
1. Environmental justice
2. Human Health
3. Participation
4. Education
5. Resource equity
6. Sustainable Communities
The first concept of environmental justice is about empowering communities that have
problems with the environment, giving them instruments to take action to improve their health
and environment. The second concept is human health, which is about promoting corporal
health now and in the future. The third concept of participation is about using open processes
that engage relevant stakeholders. The fourth concept is education, promoting environmentalrelated positivity which in turn would improve the health and/or environment of stakeholders.
The fifth concept is resource equity which is protecting, maintain, and restoring access to vital
basic resources. Examples would be land, water, food, and energy. The sixth concept is about
promoting the development, planning, building, or modification of communities to promote
living in a sustainable matter.
2.4.2 Economic
The second term economic approach is relevant since it embraces the terms: environmental
legislation, voluntary environmental agreements, and supply chain management.
Environmental legislation is according to Glavic and Lukman (2007f) is: “a set of legal
principles, acts, regulations, directives, and laws, influencing both environments and the
inhabitants of each country or union”. The aim of this set would be improving the quality of
life for all of mankind and improve the environmental protection. Voluntary environmental
agreements are agreements among organisations, governments, NGOs which are not part of
the legislation. These agreements represent a form of collaboration to reach a specified
environmental objective. Through this agreement, companies can receive a subsidy to change
its technology through research, development, and innovation (EPA, 2004)
Supply chain management is another element of importance in the economic and social
approach. Supply chain management is defined as a process in which a corporation plans,
implements, and controls, the operation of the supply chain with the intended purpose of
satisfying its customers and creating more value through its operations. Sustainable supply
chain management takes supply chain management a step further and incorporates an element
of sustainability. This can, for example, be done by changing its procurement of products, a
company can choose to only include sustainable motivated companies in its supply chain
management.
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2.4.3 Environmental
The third term environmental approach is a concept that includes elements of pollution
control, cleaner production, green chemistry, eco-design, life cycle assessment, waste
minimisation and zero waste (Glavic and Lukman, 2007c). Below a definition of the terms
used in the environmental approach will be given. Pollution control is concerned with the
control of pollution, pollution caused by human activities. According to the United Nations
(2004) pollution control can be defined as: “an approach that is designed to reduce the
impacts of pollutants that are produced, before they are released in the environment; this is
accomplished by some type of treatment. The pollution control approach, therefore, focuses
upon capturing and treating, rather than reducing the reduction of pollutants at their sources
and thus is a “react and treat” approach”. Cleaner production is another term used in the
environmental approach; the definition of the term was first developed by UNEP in Paris in
1989. Glavic and Lukman (2007d) propose an improved definition of cleaner production
because since its creation the term has gotten to be known as the term that also encompasses
elements of (1) productivity of material; (2) energy efficiency; (3) environmental protection
approaches; (4) sustainable use of natural capital; (5) legal compliance. The definition by
Glavic and Lukman (2007e) is as followed: “cleaner production is systematically organised
approach to production activities, which has positive effects on the environment. These
activities encompass resource use minimisation, improved eco-efficiency, and source
reduction, to improve the environmental protection and to reduce risk to living organisms”.
Green chemistry is another term used in the environmental approach. The term used by the
EPA (2017) is as followed: green chemistry is the design of chemical products and processes
that minimise the amount of harmful substances. Green chemistry includes a products total
life cycle and includes its design, manufacture, use, and disposal.
Eco-design and/or design for the environment is used as a description and also the
characterization of product and service design. According to the EPA (2004), eco-design
and/or design for the environment should be understood as: “a product development process
that takes into account the complete life cycle of a product and considers environmental
aspects at all stages of a process, striving for products, which makes the lowest possible
environmental impact throughout the product’s life cycle. Life cycle assessment is another
term used in the environmental approach that aims to emphasize the impact a product/and or
service has during its total life cycle and tries to assess its impact. Waste minimisation should
also be considered in the environmental approach, since waste contributes to the degradation
of the environment and has external costs attached to it. The EPA (2004) defines waste
minimisation as followed: “measure of techniques that reduce the amount of wastes generated
during industrial production processes”. The last term used in the environmental approach is
called zero waste. The definition of this term was generated by the Grass Roots Recycling
Network (2005) which is defined as: “a design principle for the 21st century. It includes
‘recycling’ but goes beyond recycling by taking a holistic approach to the vast flow of
resources and waste through human society”.
2.5 Indicators of sustainability
Indicators have become an important metric to measure the performance of entities in relation
to other entities. For an indicator to make sense it must be measurable, relevant, and
applicable over a long-time horizon. The indicators must be useable when using quantitative
and qualitative techniques for them to make sense and contribute to science. The increased
concern of humanity towards manmade climate change has also created a lot of different
indicators used to measure sustainability.
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2.5.1 Measuring sustainability
It’s important to see how a concept develops and hopefully improves over time. To ensure the
improvement of sustainability over time it should be measured. Measuring sustainability can
be done through several concepts like the triple bottom line and life cycle assessment.
Tasdemir et al., (2018) propose a framework that has an element of “true” sustainability and
benchmarking focus that takes into account the triple bottom line approach (TBL), Lean, Six
Sigma, Life Cycle Assessment (LCA). The triple bottom (TBL) is used as a guide for the SBT
True Sustainability Framework. Lean, Six Sigma, and LCA are used to measure and
benchmark performance. To measure sustainability among different companies a
benchmarking system is useful because companies can be compared. Therefore,
benchmarking is another key aspect of this sustainability framework; the framework by the
authors proposes a benchmark tool to correctly assess the sustainability performance of
organisations and supply chains. SBT True Sustainability Framework consists of six modules
and 3 maturity degrees which makes it applicable to a large set of situations. The researchers
ensured completeness of the framework by the development of a key performance indicator
pool with 33 indicators. A work environment assessment for safety and environmental
protection issues consisting of 11 risk categories was developed. An emphasis was placed on
the scalability of the framework, the researchers thought it would be possible for an
abundance of companies to use the framework. The following section will explain all of the
different parts that are part of the framework.
The Triple Bottom Line approach is a theory that takes into consideration social, economic,
and environmental dimensions when assessing a company’s impact on its environment. The
theory is built on the principle of the 3Ps: people, place, and planet. The framework was first
introduced by Elkington (1997) who wanted to add an environmental aspect. The idea was
that corporations should also be held responsible for the damage done to the environment.
Lean management in combination with the TBL approach have been found as a combination
that could lead to more sustainable practices in relation to supply chains. The lean
management approach was used by Ohno’s Toyota Production System (TPS, 1980) to
optimise its operations and minimise waste. Lean tries to achieve better efficiency and
effectiveness through the continuous elimination of eight types of wastes (Ohno, 1988). These
eight types of wastes include (1) defect errors; (2) overproduction; (3) waiting; (4) confusion;
(5) motion/travel; (6) excess inventory; (7) over processing; (8) human potential (Polancich et
al., 2019). The waste discussed in lean management focuses on eliminating waste in a
production process, in Japanese “Muda”. By removing this waste, the resulting production
process is more effective and efficient. To ensure a complete framework two methodologies
were introduced: (1) Six Sigma and (2) Life Cycle Assessment (LCA). Six Sigma is a
methodology that was brought forward by Motorola toward the end of the 1970s and
beginning of the 1980s. The methodology seeks to eliminate and reducing variation within its
operations. Sigma and Lean methodology are nowadays often combined into an integrated
methodology which is called Lean Six Sigma. Life Cycle Assessment is another method to
measure sustainability performance. According to Cluzel et al., (2010) LCA is used by most
corporations for eco-design and eco-efficiency purposes.
As said before TBL is taken as a basis for the framework with lean management, Six Sigma,
and LCA as benchmarking tools. Lean management improves efficiency and effectiveness,
Six Sigma eliminates and reduces the variation of operations. LCA provides a method to
benchmark a products total impact over its life cycle for example its carbon footprint. The
three methods with TBL as basis result in an overall score that can be compared with other
companies and/or supply chains.
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2.6 Conclusion
Research towards sustainability has increased over time and has captured the interest of
people all around the world. The Club of Rome with their report Limits to Growth in 1972,
The World Council of Churches in 1974 and the Brundtland Report in 1987 were all moments
that called humankind to reconsider the relationship it had with its environment. The
definition of sustainability isn’t that clear as thought before, but a general conclusion would
be that sustainability pertains to the following dimensions: (1) social; (2) economic, and (3)
environmental. This means that sustainability can be measured on different dimensions which
will have implications for its development. Tasdemir et al., (2019) propose a framework that
benchmarks and indicates sustainability practices for corporations and supply chains. This
framework incorporates the following aspects: Triple Bottom Line (TBL), Lean Six Sigma,
Life Cycle Assessment (LCA) which are used as a benchmarking tool. The framework
resulting from this is called SBT True Sustainability Framework. Corporations of all sizes can
use this framework to improve their sustainability, effectiveness, and efficiency.
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Chapter 3: Supply chain management
3.1 Intro
Looking back at the previous chapter, which was about sustainability one can say that society
as a whole is asking for more sustainable products. The concept is increasing in its popularity
and this should translate to changes in which mankind treats its environment. Companies need
to adhere to this concern, which would imply a change in the way companies handle their
operations. This change asks for the companies to build in an element of sustainability in their
already existing supply chain or create new supply chains to incorporate an element of
sustainability. In the following chapter, a description of supply chain management will be
listed, the history of supply chain management will be explained, a definition of supply chain
management will be given to be used in the rest of the paper, what supply chain management
is, how it can improve the performance of a corporation and how an element of sustainability
can be incorporated in existing supply chain management practices.
3.2 Description of supply chain management
Supply chain management to its core is concerned with the following five functions: (1)
production; (2) inventory: (3) location: (4) transportation: (5) information (Hugos, 2003).
These five functions are integral to the functioning of effective supply chain management.
The first function is thus concerned with production. Which products are wanted by the
market? In which quantities should the products be produced and in what quantity? The
second function is concerned with inventory. How much inventory should be held at a
company and how much inventory should be held during the different stages of the supply
chain. The third function is the location. Where should the production take place? What is the
most effective place of production in terms of costs, serviceability, etc? The fourth function is
transportation? How should the produced goods and inventory be transported to effectively
serve the intended customers of the corporation? The last function is concerned with
information. What data should be collected, when should the data collected, and when/why
should this data be shared with actors in the supply chain? The sum of these five functions
will define the capabilities and effectiveness of the corporation’s supply chain management
and are therefore integral to the overall operations of the corporation.
3.3 Beginnings of (sustainable) supply chain management
Corporations in the 1960s and 1970s emphasized mass production to minimise the production
cost per unit as the key operational strategy. Bottlenecks were a problem for companies that
resulted in huge investment in work in process (WIP) inventory. By introducing WIP
companies were able to lower cost. “Bottleneck operations were cushioned with inventory to
maintain a balanced line flow, resulting in huge investments in work in process (WIP)
inventory (Tan, 2001a). Bottleneck operations cause a supply chain to not work properly.
Work in process (WIP) inventory is a company’s partially finished goods waiting for
completion and eventual sale or the value of these items. WIP is therefore a cost, which
should be minimised. “Sharing technology and expertise with customers of suppliers was
considered too risky and acceptable and little emphasis appears to have been placed on
cooperative and strategic buyer-supplier partnership” (Tan, 2001b).
In the 1970s Manufacturing Resource Planning was created, this new concept thought
managers to realise the implications WIP had on its costs, quality, new product development,
and delivery lead-time.
During the 1980s due to intense global competition, organisations were forced to offer their
product at a lower cost, higher quality, and higher reliability. In this period manufacturers

10

utilised just-in-time (JIT) and other managerial ways to improve its operations. Just-in-time
(JIT), is a logistic method to control the amount of inventory. Due to this new method,
corporations began to realise that there was an advantage in a strategic and cooperative buyersupplier relationship.
In the 1990s corporations were looking for a way in which to collaborate with the suppliers
they had, upgrade their already existing logistics management from a supporting role to an
integrative role of a new concept known as supply chain management. Physical distribution
and logistics functions were integrated into the transportation and logistics perspective of
supply chain management to enhance competitive advantage. “Over the last 10 years, these
two traditional supporting functions of corporate strategy evolved along separate paths and
eventually merged into a holistic and strategic approach to operations, materials, and logistics
management” (Tan, 2001c). Companies experimented with strong relationships they had with
their suppliers, which in turn would lead to a more integrated logistics concept, which today is
known as supply chain management.
Oliver & Weber (1982) and Houlihan (1985,1988) were the first researchers to use the term
supply chain management in their papers. These papers were primarily written by Houlihan
(1985, 1988) and Stevens (1989), which were published in academic journals such as
International Journal of Physical Distribution and Materials Management. The intend of these
consultants was to spread awareness on the subject. The consultants also wanted to express
the importance of supply chain management in relation to competitive advantage, reduction of
inventory, and other costs while more effectively meeting customer’s demand. Around 1990,
researchers first began to describe supply chain management from a theoretical standpoint to
make a clearer distinction between original ideas on supply chain management, which were
primarily related to logistics and more advanced ideas on supply chain management, which
related to the flow of materials and/or information in the supply chain. Ellram (1991) saw the
complexity in the field of supply chain management and noted that described chains were
networks whose best practices could be informed by industrial organisation theory.
3.4 Ambiguity of the term supply chain
As with many concepts used in the scientific field, an abundance of definitions is used to
define the same concept. For the concept of a supply chain to make sense and to get a clear
definition, papers were analysed to find an all-encompassing term. In the paper by Cooper &
Ellram (2014) the following definition of the supply chain which most people agree upon is
used: “a supply chain is defined as a set of three or more entities (organisations or individuals)
directly involved in the upstream and downstream flows of products, services, finances,
and/or information from a customer (and return)”. The authors took this definition from the
paper by Mentzer et al., (2001). Mentzer et al, (2001) and Chicksand et al., (2012) in their
papers both agree that there is no universally accepted term for supply chain management.
This is a problem that Stock & Boyer (2009) pointed out if there is no universally accepted
term for supply chain management then the research dedicated towards the subject can’t
advance. The problem connected with this is that researchers who don’t like the way they see
others using or interpreting the term, will most likely create an own name to describe what
they see as supply chain management.
3.5 Framework by Lambert and Cooper (2000)
Lambert and Cooper (2000) in their paper called “Issues in Supply Chain Management”
which was published in Industrial Marketing Management. The authors presented a
framework for supply chain management as well as issues related to how it should be
implemented and directions for future research. Lambert and Cooper (2000) begin the paper
by concluding that: “one of the most significant paradigm shifts of modern business
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management is that individual businesses no longer compete as solely autonomous entities but
rather as supply chains”. The Global Supply Chain Forum (GSCF), is an organisation lead by
Dr. Douglas M. Lambert that supports research focused on business topics and applications
identified as important by the corporate members, who are senior executives of firms
recognised as being on the leading edge of their respective fields (GSCF, 2020). The GSCF
further is an organisation that aims to improve the theory and practices of supply chain
management. The definition of the term supply chain management by the GSCF is as
followed: “Supply Chain Management is the management of relationships in the network of
organisations, from end customer through original suppliers, using key cross-functional
business processes to create value for customers and other stakeholders” (Lambert, 2014).
Lambert and Cooper (2000) present a simplified supply chain network structure. Figure 1
shows (1) the information flows and product flows; (2) key supply chain business processes
penetrating functional silos within the company; (3) various corporate silos across the supply
chain. This means that business processes become supply chain business processes linked
across intra- and intercompany boundaries.

Figure 2: simplified supply chain network structure (Lambert and Cooper, 2000)
In the framework Lambert and Cooper (2000) emphasise the interrelated nature of supply
chain management, the authors call upon three closely related elements: (1) the supply chain
network structure; (2) the supply chain business processes, and (3) the supply chain
management components. These elements can be found in figure 3 below.
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Figure 3: supply chain management framework: elements and key decisions (Lambert and
Cooper, 2000)
3.5.1 Supply chain network structure
Most corporations participate in a supply chain. The intensity of involvement in which the
corporations use the supply chain to provide customers with products and/or services depends
on the complexity of the products and/or services the corporations are trying to put to the
market. The dimensions to consider would be the number of suppliers, the length of the
supply chain, and the intensity of the relationships in the supply chain. Lambert and Cooper
(2000) say that to understand the configuration of a supply chain network structure one should
look at the following aspects: (1) the members of the supply chain; (2) the structural
dimensions of the network; (3) the different types of process links across the supply chain.
The aspects of the supply chain network structure will be discussed below.
3.5.1.1 Supply chain members
To understand the network structure, a useful concept to highlight is the supply chain
members. A corporation on a day to day basis has to deal with a lot of suppliers/supply chain
members, which might lead to an overcomplex network of supply chain members. A criterion
must be found to evaluate the importance of a supplier. The GSCF makes a distinction
between primary and supporting members. Primary members would be suppliers that add
value to the products that the corporation is putting to the market. Supporting members would
be suppliers that support primary members in the supply chain and have a specific asset in
their portfolio. This definition of primary and supporting suppliers makes it possible for
researchers to define the start of the supply chain and the end of the supply chain. The end of
the supply chain is also called the point of consumption. The start of the supply chain is the
point where no previous primary suppliers exist. The end of the supply chain is the point
where value is no longer added to the product and/or service.
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3.5.1.2 Structural dimensions
Lambert and Cooper (2000) identify three structural dimensions to describe, analyse, and
most importantly manage the supply chain. These three structural dimensions are: (1) the
horizontal structure; (2) the vertical structure and; (3) the horizontal position of the focal
company within the endpoints of the supply chain. The horizontal structure is about the
number of suppliers that the corporation is involved with. The vertical structure is about the
number of suppliers and/or customers involved in each step of the supply chain. A
corporation’s supply chain can be very condensed at one step of the supply chain, which
would create a wider vertical structure. The last dimension called upon is the horizontal
position of the focal company within the endpoint of the supply chain, this is the point in
which the supplier finds itself in relation to the beginning or end of the supply chain.
3.5.1.3 Different types of processes
The complexity, length of supply chains varies enormously among different corporations.
Several options are possible to manage these relationships, for example, outsourcing,
functional spin-offs. Lambert and Cooper (2000) found that companies with wide vertical
structures only manage a few steps in their supply chain. Each firm in the supply chain is a
member of the other corporations’ supply chain. Therefore, it should be noted that for
successful management to take place, all interrelated and perspectives among supply chain
processes are important.
3.5.2 Supply Chain Business Processes
To implement a system of supply chain management, the corporation should be able to
change how it handles its processes related to the supply chain. It requires a change from
managing individual functions to integrating activities into key supply chain processes.
Information flows are in this regard important, information flow ensures that the corporation
can successfully apply a system of an integrated supply chain. If information flows are
managed effectively, information can be willingly shared among suppliers and therefore
improve the quality of the supply chain and the product and/or service that is put to the
market. The Global Supply Chain Forum (GSCF, 2020) identifies the following key supply
chain processes, these include: (1) customer relationship management; (2) customer service
management; (3) demand management; (4) order fulfilment; (5) manufacturing flow
management; (6) procurement; (7) product development and commercialisation; (8) returns.
These processes are also shown in figure 1 above. Customer relationship management is a
part of the many processes that a corporation has to deal with on a day to basis. Customer
relationships according to Payne & Frow (2005) is about creating more shareholder value by
creating relationships with important customers and also its related segments. Customer
service management is an important information flow from and to the customers. It provides
the customers with updates about the products and/or services they have bought. Demand
management is related to the inventory a corporation holds, demand can vary over time and is
one of the biggest variables that a company needs to have control over. Order fulfillment is
important since a corporation strives to deliver products and/or services in a timely matter and
with high quality. This process requires the corporation and its suppliers to integrate processes
in such a way that it effectively serves the customers. Manufacturing flow management,
traditionally production numbers were based on data from the past. With effective supply
chain management, the costs related to this phenomenon can be minimised. With the
introduction of the system of just-in-time (JIT), orders are based on a smaller number, which
in turn leads to changes in the manufacturing flow process. This leads to short cycle times,
which improves the ability of a corporation to react to changing customer’s demand and also
minimises the cost of the corporation since less inventory is held. Procurement is based on the
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importance suppliers have to the corporation; the corporations seek to integrate the suppliers
in its supply chain with the ultimate goal to create more value for all parties involved. Product
development and commercialisation, new products should be a focal point of any corporation.
A corporation cannot rest on the accomplishment it had in the past; it has to innovate. By
including suppliers and customers in this process earlier, suppliers and customers know what
to expect in the future. The time to market is also reduced since expectations of suppliers and
customers were built into the supply serving the market more effectively. Returns, effective
process management of returns allow the corporation to improve its supply chain more
effectively and improve the quality of its products and/or services.
3.5.3 Supply Chain Management Components
For a successful implementation of supply chain management components need to be put in
place. These components tell a company how to organise and prepare its operations for the
successful implementation of supply chain management. The components found by the
authors Lambert and Cooper are listed below. Lambert and Cooper (2000) identified nine
management components for successful supply chain management: (1) planning and control;
(2) work structure; (3) organisation structure; (4) product flow facility structure; (5)
information flow facility structure; (6) management methods; (7) power and leadership
structure; (8) risk and reward structure and; (9) culture and attitude. Planning and control can
have a huge impact on the supply chain if the management of the corporation wants to
implement a system of supply chain management. Control would be about the metrics used to
assess the effectiveness of the implementation of a system of supply chains. Work structure
describes how a corporation operates all of its activities and efforts. Organisational structure,
several organisational structures can be used in different corporations, if there is a strong
relationship among all actors in the supply chain then a fitting organisational structure should
be introduced. This will ensure a more effective supply chain and create more added value.
Product flow facility is the relationship of sourcing, manufacturing, and distribution products
across the supply chain. Keeping stock in inventory is a costly activity, therefore supply chain
management should help to minimise this cost. Information flow facility structure is key in a
system of successful supply chain management. This structure is used to share information
among suppliers, in most cases this is one of the first integrated parts of the supply chain since
it greatly improves the effectiveness of the supply chain. Management methods are the
corporate philosophy and management techniques, actors in the supply chain may be subject
to all kinds of management methods which in turn would change the supply chain in good
and/or bad manner. The power and leadership structure will affect the length and width of the
supply chain, most supply chains seem to have two or three strong leaders that effectively
lead the actors. Culture and attitude as the last management component, shouldn’t be taken
lightly. This aspect can make or break the supply chain since culture is based on values that
are shared and attitude is about the relationship’s actors have with their corporation and other
suppliers.
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Figure 4: Two columns showing management components (Lambert and Cooper, 2000)
3.6 Supply Chain Operations Reference (SCOR)
Another influential supply chain management framework is the Supply Chain Operations
Reference (SCOR) by Stewart (1997). The framework will according to the author “enable
companies to benchmark themselves against others and influence future applications
development effort to ensure fit with manufacturer’s needs” (Stewart, 1997). The SCOR is
structured around four levels (1) plan; (2) source; (3) make and (4) deliver.
The key components of SCOR are listed below.
1.Standard description of the process elements that make up complex management
processes.
2. Benchmark metrics used to compare process performance to objective, external point
of reference
3. Description of best-in-class management practices
4. Mapping of software products that enable best practices
In the paper by Lambert and Enz (2017) two more levels structuring the supply chain are
called upon, which are (1) return and (2) enable. This makes a total of six SCOR processes
1. Plan: the supply chain process that enables the corporation to use information from
external and internal operations to balance its operations
2. Source: the supply chain processes concerned with the sourcing of materials needed in
the supply chain. It connects manufacturers with suppliers.
3. Make: the supply chain processes that transform raw materials into an end-product
with added-value to end-customers and in a timely matter.
4. Deliver: the supply chain processes concerned with delivering transformed products to
its end-customers. It also called outbound logistics
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5. Return: the supply chain process concerned with products being sent back from endcustomers. This process enables a corporation to get information back, to hopefully
improve the products in the future
6. Enable: this is the supply chain process that describes the activities associated with the
management of the supply chain. Examples including data management, risk
management, etc
3.6.1 SCOR processes elements
Plan, source, make, and deliver are according to Stewart (1997) the four primary supply chain
processes. Plan consists of two aspects: (1) demand/supply planning, which is about assessing
the demand and/or supply. (2) plan infrastructure, which is about management related to
make/buy decisions, business planning. Source consists of two aspects: (1) sourcing/material
acquisition, this is about how to about products used in the supply chain are acquired. (2)
source infrastructure is the mechanism behind the sourcing of materials. Make consists of two
aspects: (1) production execution, which is about the way products in the supply chain are
made. (2) make infrastructure, which is related to all the assets a corporation has to make the
products. Deliver consists of four aspects: (1) demand management, which is management
related to demand, for example conducting forecasts. (2) order management, which is
management related to orders, examples could be managing allocations. (3) warehouse
management is related to the stock held. (4) transportation management is related to the
transportation of products, like manage all freight. (5) deliver infrastructure, is about the
delivery of products, to systems in place to deliver the product from the corporation to the end
customer. As said before in the paper by Lambert and Enz (2017) two new levels structuring
the supply chain were added: (1) return and (2) enable. Return is the part of a business that
handles the return of products. The products didn’t live up to the expectations of customers
and were send back. The company has to assess the state of the product and prepare it for
further processing. After this process, the company might decide to sell the product once
again or dispose of its all together. Enable is related to the management of the supply chain.
Management is needed to ensure proper execution of the supply chain management while
taking into account management of important metrics/concepts like performance, data,
procurement.
3.7 Comparison of two frameworks
Lambert and Enz (2017) states that each framework has its advantages and disadvantages.
SCOR focuses on traditional efficiency, while the SCM framework described focuses on
relationship management. “While managers need to achieve transactional efficiency, failure to
recognise the value of a relationship orientation will limit supply chain efficiency (Lambert
and Enz, 2017). Bolstorff & Rosenbaum (2007) state that in both frameworks “processes are
informed by the corporate strategy and the appropriate functional process, which is needed to
assure alignment and make functional activities responsive to the market”. The SCM
framework is related to all the business processes, while SCOR is quite narrow in its
approach. A similarity between the two frameworks would be that they both advise a
corporation to be wary of the fact that business processes will not replace corporate functions
and to be wary of cross-functional involvement. The cross-functional involvement is also
different within the two frameworks, SCOR’s cross-functional involvement includes the
following three functions: (1) logistics; (2) production and; (3) purchasing. This simplicity
view might make SCOR better adaptable for different corporations but could also lead to
corporations underestimating the importance of other processes. Lambert and Enz (2017)
name several functions that could provide critical input to make better-informed choices
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regarding the supply chain, information from sources like the marketing, finance, and
research and development departments.
3.8 Conclusion
Supply chain management to its core is concerned with the following five functions: (1)
production; (2) inventory: (3) location: (4) transportation: (5) information (Hugos, 2003).
Supply chain management was established as a concept in the 1990s with researchers looking
at the topic to improve business efficiency and effectiveness. In the 1960s and 1970s
corporations were already using certain measures like work-in-progress (WIP) and just-intime (JIT) to improve their logistics. As stated by several researchers the definition of a
supply chain leaves much to be desired and makes researching the scientific subject more
difficult. Two frameworks are brought forward to discuss supply chain management. The first
is the framework of Lambert and Cooper (2000), the second framework is the SCOR
framework. Both frameworks can be used to describe supply chain management. The SCM
framework is related to all the business processes, while the SCOR framework is quite narrow
in its approach. A similarity between the two frameworks would be that they both advise a
corporation to be aware of the fact that business processes will not replace corporate functions
and to be wary of cross-functional involvement. The cross-functional involvement is also
different within the two frameworks, SCOR’s cross-functional involvement includes the
following three functions: (1) logistics; (2) production and; (3) purchasing. This simplistic
view might make SCOR better adaptable for different corporations but could also lead to
corporations underestimating the importance of other processes.
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Chapter 4: Enablers of sustainable supply chain management
4.1 Introduction
In chapters 1 and 2 sustainability and supply chain management have been discussed.
Sustainable supply chain management is the combination of the two concepts, with the
ultimate goal to reduce a company’s impact on the external environment.
Enablers and barriers, which will be discussed in chapter 4, will influence the adoption of
sustainable supply chain management practices. Below a selection of enablers for sustainable
supply chain management is listed. Enablers are discussed per paper, enablers that were listed
in several papers are furthermore discussed in their relation to successful SSCM
implementation. The most commonly used categorisation for enablers of sustainable supply
chain management is (1) internal and (2) external (Oelze, 2017) (Walker and Jones, 2012)
(Sajjad et al., 2019) (Narimissa, 2020). Other categorisation is along the three dimensions of
sustainability: (1) social (2) environmental and (3) economic (Diabat et al., 2014).
4.2 Definition of the term enabler
An enabler is a factor that can help a corporation achieve a certain goal. Internal and external
enablers exist for sustainability practices. Internal enablers are enablers that include the
organisation and all supporting departments within the corporation. External enablers are
those enablers that relate to the external world of the corporation.
4.3 Sustainable supply chain management enablers
Below enablers of sustainable supply chain management are listed, eight papers were
selected. The papers were selected since an abundance of industry backgrounds will ensure a
complete overview of enablers for SSCM implementation in different industries. The papers
used several methods to analyse the enablers. Papers discussed in sections 3.3.1 until 3.3.4
made use of the interpretative structural modelling (ISM) approach (Golinska and Romano,
2012) (Diabat et al., 2014) (Soni et al., 2020) (Biswal et al., 2019). ISM is an approach used
by researchers to show interrelationships among variables, in this case enablers of sustainable
supply chain management. Golinska and Romano (2012) state that not all enablers require the
same amount of attention. The goal is to find both internal and external enablers with high
driving power and low dependence. The driving power of an enabler is the total number of
enablers, which it may lead to. Dependence is the total number of enablers that are
responsible for this enabler. The focus of the authors on the group enablers with high driving
power and low dependence is thus explainable, the resulting enablers which were found using
ISM will lead to more enablers in the future (high driver power) and don’t depend on an
abundance of enablers to start with (low dependence). This view was taken over to find the
key enablers of SSCM. According to Attri et al., (2013) ISM is an interactive learning
process. The technique ensures that directly and indirectly related elements are structured into
a comprehensive systematic model. Figure 4 shows various steps involved in preparing the
ISM model. ISM starts with the identification of elements that are relevant to the problem. In
this case, enablers are found in literature and need to be ranked according to driving power
and dependence. The steps needed to develop an ISM model are listed below, with a short
explanation. In section 1 of the appendix you’ll find a comprehensive guide, with detailed
explanation per step needed to develop the ISM model.
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Step 1: Structural Self-Interaction Matrix (SSIM): the first step in developing an ISM model
to analyse the factors is to choose a contextual relation. One factor influences another one.
Based on this, the contextual relationship between the identified factor is developed.
Step 2: Reachability Matrix: the next step is to develop an initial Reachability Matrix (RM).
The SSIM is converted into the initial RM by substituting the four symbols V, A, X, O from
the SSIM by 1s or 0s.
Step 3: Level partitions: from the initial RM, for each factor, reachability set, and antecedent
sets are derived. The reachability set is the factors itself and the other factor it may impact.
The antecedent is the factor itself and the other factor that may impact it.
Step 4: Conical matrix: the matrix is developed by clustering factors at the same level across
the rows and columns that are part of the final RM.
Step 5: Digraph: From the conical form of the reachability matrix, the initial digraph
including transitive links is obtained. It’s generated by nods and lines of edges.
Step 6: ISM Model: the digraph is converted into an ISM model by replacing the nods of the
factors with statements.
By applying ISM approach, the authors (Golinska and Romano, 2012) (Diabat et al., 2014)
(Soni et al., 2020) (Biswal et al., 2019) ensure that resulting enablers have a high driving
power and low dependence which would, in turn, improve implementation of sustainable
practices. High driving power ensures that an enabler could lead to more enablers and low
dependence means that an enabler doesn’t dependent on many enablers for it to exist.

Figure 5: Flow diagram for preparing the ISM model (Attri et al., 2013)
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4.3.1 Enablers (Golinska and Romano, 2012)
The purpose of the paper by Golinska and Romano (2012) is to identify enablers for
sustainable supply chain management. The paper explores the relationships among the
enablers. The authors used interpretative structural modelling (ISM) to show the enablers in a
hierarchical manner and the relationships among the enablers. In section 2.1 of the appendix a
complete list of enablers is listed with subcategories. The list provided by Golinska and
Romano (2012) is based upon the work by Svensson (2007), Min and Galle (1997a), Zsidisn
and Siferd (2001), Zhu et al., (2007) and Min and Galle (1997b). A total of 16 enablers were
found, a complete list can be found in section 2.1 of the appendix.
The top 3 independent enablers with maximum driver power are the following:
1. Eco literacy amongst supply chain partners
2. Commitment from top management
3. Corporate social responsibility
Eco literacy amongst supply chain partners is important to the implementation of SSCM.
Supply chain members should be able to understand the natural systems that sustain life on
the planet. If supply chain members understand the relation between the natural systems and
the company, this knowledge can be used to support sustainable initiatives.
Commitment from top management will ensure the implementation of SSCM. The
commitment towards sustainable efforts will be led by top management and then trickle down
to lower management and employees. This is a so-called top-down approach, in which
initiatives like sustainable practices are first put in motion by the top management. The rest of
the organisation is later able to make the change.
Corporate social responsibility is the responsibility a company has towards the environment.
Corporate social responsibility is self-regulation supported by the company; sustainability
should, therefore, become part of CSR.
4.3.2 Enablers – Diabat et al., (2014)
In the paper by Diabat et al., (2014a) enablers for implementation of SSCM were analysed, in
this case of the Indian textile industry. Diabat et al., (2014b) list thirteen enablers for SSCM
adoption with supporting literature which can be found in section 2.2 of the appendix.
Interpretative Structural Modelling (ISM) was used to come up with five key enablers:
1. Adoption of safety standards
2. Adoption of green practices
3. Community economic welfare
4. Health and safety issues
5. Employment stability
The enablers listed above have in common that they pertain to the employee domain. Enablers
one, three, four, and five are enablers that directly influence the lives of employees. Enabler
two also belongs to the employee domain but doesn’t have a direct effect. The adoption of
green practices doesn’t directly influence the lives of the employees since the effects will
mostly be measurable in the future. Green practices could include measures like pollution
prevention, sustainable purchasing, and waste diversion. Implementation of a new production
process, which greatly reduces carbon emission won’t directly be noticeable for employees,
but future generations will hopefully benefit from such an adoption.
The top five enablers are especially important to the Indian textile industry since without
employees’ involvement the industry as a whole wouldn’t be able to successfully implement
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sustainable supply chain management practices. The Indian textile industry is labour intensive
and therefore dependent on employees to ensure the adoption of sustainable practices.
4.3.3 Enablers - Soni et al., (2020)
The paper by Soni et al., (2020) analyses the Indian marble and stone industry. The authors
first made use of a literature review to identify enablers for sustainable supply chain
management practices. Interpretative Structural Modelling (ISM) was used to find a hierarchy
among the enablers. Further, MICMAC analysis is used to segregate the enablers according to
their impact on sustainability. MICMAC is short for cross-impact matrix multiplication
applied to classification. This method helps to determine the dependence power and driving
power of each factor. In section 2.3 of the appendix a complete list of enablers of sustainable
supply chain management practices can be found. The drivers are categorised into three
categories: (1) economic drivers; (2) social drivers and (3) environmental drivers. The authors
conclude that an increase in the commitment of stakeholders to reduce pollution would enable
SSCM practices, furthermore safety should be increased by enforcing more relevant laws and
regulations. The last point made is that increase environmental awareness among the
stakeholders, employees and top management will lead to the successful implementation of
SSCM.
4.3.4 Enablers - Biswal et al., (2019)
The paper by Biswal et al., (2019) analyses the coal thermal power sector in India. Total
Interpretative Structural Modelling was used in this study, which is an advanced form of
Interpretative Structural Modelling methodology.
The complete list of enablers can be found in section 2.4 of the appendix. The key factors for
SSCM listed are:
1. Corporate social responsibility
2. Government policies
3. Increasing scarcity of resources
4. Avoidance of negative media attention.
Corporate social responsibility is discussed in section 3.3.1, see above. Government policies
for the implementation of SSCM are policies implemented by the government. These policies
help companies to implement SSCM, examples of policies could be information sharing,
subsidies, and cooperation. Avoidance of negative media attention is another key enabler
listed by the authors; a company’s reputation is key. If this reputation would be damaged, a
company could risk losing the build-up trust that the company has with the external
environment.
The following section consisting of 3.3.5 until 3.3.7 are papers in which interviews were held
(Oelze, 2017) (Walker and Jones, 2012) (Sajjad et al., 2019). Oelze (2017) held interviews
with managers from the textile industry. Walker and Jones (2012) held interviews with
leading companies in their respective industries. Sajjad et al. (2019) held interviews with
senior managers from New-Zealand based companies. Managers were asked questions
regarding the enablers of sustainable supply chain management. The authors simply counted
the number of times a subject was brought forward by the different interviewees.
In section 3.3.8 the authors (Narimissa et al., 2020) did a literature review using
metasynthesis. Metasynthesis is the systematic review and integration of qualitative findings.
Delphi three-round study was used to analyse the resulting metasynthesis. Delphi three-round
is a method to arrive at a group opinion or a decision by surveying a group of experts.
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4.3.5 Enablers (Oelze, 2017)
The paper by Oelze (2017) is an in-depth comparative case study analysis. The authors
interviewed 23 managers from 10 companies in the textile industry. The paper shows that
different kinds of collaboration between the focal company and supply chain members will
yield different results with regard to the successful implementation of sustainable supply
chain management. The paper categorises the enablers into two categories: (1) internal and (2)
external. The complete list of enablers can be found in section 2.5 of the appendix.
The authors list two internal enablers. The first key internal enabler is the compliance of
employees, successful implementation of SSCM can only take place if the employees commit
to the implementation of SSCM. Management might have to convince the employees of the
importance and getting the compliance might take time. The second key internal enabler is the
commitment of top management that will ensure that the company implements SSCM. The
commitment to SSCM will first take place at the top of the organisation and then trickle down
to lower management and employees.
The authors list two key external enablers. The first key enabler is information sharing, if the
information is regularly shared between the company and supply chain members
implementation will be smoother. All parties involved know each other sentiment and
planning is therefore improved. The second key external enabler is a long-term collaborative
structure within but also outside the supply chain. This collaborative structure includes sector,
NGOs, and competitors. The collaborative structure will help/hinder the company to
implement SSCM.
4.3.6 Enablers - Walker and Jones (2012)
The paper by Walker and Jones (2012a) analyses sustainable supply chain management issues
brought forward by leading companies in their respective sectors. The authors held interviews
to get information regarding SSCM issues. The paper also investigates which factors would
enable the implementation of sustainable supply chain management. The authors adopted a
contingency theory approach. According to Otley (2016) contingency theory is an
organisational theory that claims there is no one best manner to structure an organisation. The
optimal course of action is contingent (dependent) upon the internal and external situation in
which the corporation finds itself. The enablers are divided into two categories: (1) internal
and (2) external which can be found in section 2.6 of the appendix.
The key external enablers mentioned by the authors are governmental policies and customers.
The key internal enabler is the commitment by top management. Governmental policies are
once again mentioned, see section 3.3.4. Customers dictate the products and/or services that
are produced by companies. If customers change their preferences, companies should change
their offerings accordingly. Commitment of top management is once again mentioned, for a
further explanation see section 3.3.1.
4.3.7 Enablers – Sajjad et al., (2019)
In the paper by Sajjad et al., (2019) enablers for implementation of sustainable supply chain
management (SSCM) practices were analysed. The authors interviewed 29 senior managers
from 23 New Zealand-based companies. The paper makes use of stakeholder theory to make
sense of drivers that enable the successful implementation of sustainable supply chain
management practices. Stakeholder theory is “a theory of organisational management and
business ethics that accounts for multiple constituencies impacted by business entities like
employees, suppliers, local communities, creditors, and others (Lin, 2018). In section 2.7 of
the appendix one can see the drivers separated into two categories (1) internal and (2) external
within brackets showing the frequency with which the topic was mentioned.
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The key enablers according to the interviews are listed below, within brackets the category to
which the enabler belongs:
1. Customer expectation (external)
2. Top management commitment (internal)
3. Moral and ethical values of managers (internal)
4. Reputation management (external)
5. Economic and operational benefits (internal)
Customer expectations are the behaviours that customers expect when interacting with a
company (Kosiba et al., 2020). This expectation is important since the focal company should
try and live up to the customer expectation. If the company is successful in satisfying the
customer, customers are more willing to have interactions with the focal company in the
future. Top management is mentioned again, see section 3.3.1 for a detailed description.
Moral and ethical values of managers are the values internal of managers in the company,
these moral and ethical values determine how managers react to, in this case sustainable
supply chain enablers. Moral values are values that protect life and ethical values are values
that help people decide what’s right or wrong. Reputation management is the management of
the focal company’s reputation. This reputation relates to the external environment of the
company. Through reputation management a company can ensure a good reputation or a bad
reputation among customers. Economic and operation benefits are the benefits resulting from
running the business. Economic benefits are the benefits expressed in the amount of money
generated. Operation benefits are benefits that are found in the operational part of the focal
company, an example could be an increase in efficiency.
4.3.8 Enablers - Narimissa et al., (2020)
The purpose of the paper by Narimissa et al., (2020) is to identify key enablers for sustainable
supply chain management practices in the Iranian oil and gas supply chain. A literature
review using metasynthesis was used to identify 112 drivers and was then evaluated using the
Delphi three-round study. The evaluation process involved 30 supply chain management
experts from oil companies. The key drivers for implementation of SSCM practices are
categorised into two categories: (1) internal and (2) external, which can be found in section
2.8 of the appendix. Commitment by top management is once again mentioned in this paper.
4.4 Conclusion
Three methods were used to find enablers of SSCM. The first group of papers made use of
ISM. The second group of enablers was found using interviews and lastly a paper (Narimissa
et a., 2020) did a metasynthesis which was then evaluated using Delphi three-round study.
Below you’ll find an overview of enablers of SSCM found by the authors. In the first column
the enabler and the second column the corresponding author(s).
Eco literacy among supply chain partners
Commitment from top management
Corporate social responsibility (CSR)
Adoption of safety standards
Adoption of green practices
Community economic welfare

Golinska and Romano, 2012;
Golinska and Romano, 2012; Oelze, 2017;
Walker and Jones, 2012; Sajjad et al., 2019;
Narimissa et al., 2020
Golinska and Romano, 2012; Biswal et al.,
2019
Diabat et al., 2014;
Diabat et al., 2014;
Diabat et al., 2014;

24

Health and safety issues
Employment stability
Commitment of stakeholders
Enforcing more relevant laws and regulations

Diabat et al., 2014;
Diabat et al., 2014;
Soni et al., 2020
Soni et al., 2020

Environmental awareness among stakeholders, Soni et al., 2020
employees and top management
Governmental policies
Biswal et al., 2019; Walker and Jones, 2012;
Increasing scarcity of resources
Biswal et al., 2019
Avoidance of negative media attention
Biswal et al., 2019
Compliance of employees
Oelze, 2017
Information sharing
Oelze, 2017
Long-term collaborative structure
Oelze, 2017
Customers
Walker and Jones, 2012
Customer expectation
Sajjad et al., 2019
Moral and ethical values of managers
Sajjad et al., 2019
Reputation management
Sajjad et al., 2019
Economic and operational benefits
Sajjad et al., 2019
Table 1: overview of all SSCM enablers mentioned by authors.
Following the table above, three key enablers were selected. The enablers were selected, since
they were most frequently mentioned by authors using different methods. The first key
enabler commitment from top management was found using the three methodologies enlisted
by the authors: ISM (section 3.3.1 until 3.3.5), interviews (section 3.3.5 until 3.3.7), and
metasynthesis which was then evaluated using Delphi three-round study (section 3.3.8).
The second key enabler corporate social responsibility (CSR) was found using ISM in two
papers (Golinska and Romano, 2012) (Biswal et al., 2019). The third key enabler was found
using ISM and interviews (Biswal et al., 2019) (Walker and Jones, 2012).
1. Commitment from top management
2. Governmental policies
3. Corporate social responsibility (CSR)
Commitment from top management is the first selected key enabler since it will allow the
company to implement sustainable supply chain management practices into its existing supply
chains. If the top management of the company is committed to the implementation of SSCM
practices, the rest of the company will follow suit. The management will ensure that rest of
the company is in line with the strategy. The enabler was mentioned in several papers
(Golinska and Romano, 2012) (Oelze, 2017) (Walker and Jones, 2012) (Sajjad et al., 2019)
(Narimissa et al., 2020). Commitment from top management should be leading in the
transition towards more sustainable practices. Top management should, therefore, be
informed, keep track, and implement the latest developments surrounding sustainable supply
chain management practices. Commitment from top management can be demonstrated by
implementing new internal rules surrounding the production and/or procurement of products
that improve the carbon footprint of the corporation as a whole. Top management can
cooperate with SC partners that already implement SSCM initiatives and avoid supply chain
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partners that haven’t updated their existing supply chain management practices. Moral and
ethical values of managers are mentioned by Sajjad et al., 2019. This enabler is related to the
commitment from top management. If the moral and ethical values of managers are already
set towards sustainable efforts, SSCM practices can more easily be implemented. The enabler
environmental awareness among stakeholders, employees, and top management is mentioned
by Soni et al., (2020) is a factor that influences the commitment from top management
towards SSCM practices as well. If top management is environmentally aware of the impact
the company has on the natural systems, sustainable practices will be supported by the top
management. Furthermore, if employees are environmentally aware employees might insist
on SSCM practices for the company. Stakeholders that include parties external to the
company, mentioned in the paper (Soni et al., 2020) are customers and shareholders which
can also play a vital role. If stakeholders are environmentally aware, they can use their power
to enforce a change in the company and demand more sustainable practices from the focal
company.
Governmental policies are the second selected key enabler for sustainable supply chain
management practices. The government has authority by putting in place laws and regulations
on which corporations are held accountable. Governments could for example fine
corporations that don’t adhere to specific sustainability goals set to reduce the company’s
impact on the environment. Soni et al., (2020) mentioned enforcing more relevant laws and
regulations which can be placed under governmental policies. The government is able to pass
more relevant laws and regulations to further the implementation of SSCM practices.
Corporate Social Responsibility (CSR) is the third and last selected key enabler for
sustainable supply chain management. The enabler was mentioned by two authors (Golinska
and Romano, 2012) (Biswal et al., 2019). Corporate social responsibility (CSR) is “the
responsibility of enterprises for their impacts on society. CSR concerns actions by companies
over and above their legal obligations towards society and the environment” (Commission of
the European Communities, 2011). Corporations today are looking at their impact on the
environment by aligning CSR and supply chain management, the corporation can transition to
a system where sustainability takes a leading role in the development/continuation of supply
chain management practices. Community economic welfare mentioned by Diabat et al.,
(2014) could also pertain to CSR, the company feels an obligation to ensure community
economic welfare. Employees are ensured of able payment and projects are used to ensure
further development of the community.
Only three key enablers were chosen from all enablers listed in table 1, which were selected
by the frequency of mentioning in the analysed papers. Other enablers mentioned by different
authors could be categorised to the same category, in other words similarity was seen among
enablers. In the following section you’ll find such enablers. Avoidance of negative media
attention (Biswal et al., 2019) and reputation management (Sajjad et al., 2019) fall into the
same category. The enablers are related to the relationship the company has with the external
environment. Trough reputation management an organisation can avoid possible negative
media attention. Customers (Walker and Jones, 2012) and customer expectation (Sajjad et al.,
2019) mentioned by the authors also fall into the same category. The two enablers state the
relationship the organisation has with its customers. Customer expectation is the expectation
customers have from a service and/or product delivered by the company. Customers overtime
may change their preferences, which should be reflected in the service and/or product that the
company offers.
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Chapter 5: Barriers of sustainable supply chain management
5.1 Introduction
In the previous chapter enablers of sustainable supply chain management have been discussed
and listed. Barriers that influence the implementation of sustainable supply chain management
also exist. In this chapter barriers for sustainable supply chain management will be listed. Key
barriers are discussed in their relationship to the successful implementation of SSCM.
5.2 Definition
When implementing SSCM practices, companies can experience barriers that prohibit or
greatly diminish the success of sustainable supply chain management practices. A barrier in
its most basic form is a concept that limits a person’s and/or companies’ ability to partake in
an activity. Change in a corporation can either be accepted or denied. Barriers block the
implementation of sustainable supply chain management. Barriers can exist in different forms
these include internal and external (Sajjad et al., 2019) (Walker and Jones, 2012) (Narimissa
et al., 2020). Internal barriers are barriers that exist in the focal company itself and external
barriers are barriers that exist in the external environment. Further categorisation includes
economic, social, and environmental (Soni et al., 2020). An economic barrier is a barrier
related to a fixed cost that a company has to endure to compete in the market, upon entry.
Social barriers refer to inequalities and differences associated with different types of people in
society. Environmental barriers are negative features of a person’s environment that prohibit
that person to partake in an activity.
5.3 Overview barriers of sustainable supply chain management
Below you’ll find papers discussing barriers of SSCM. The paper by Sajjad et al., (2019) and
Walker and Jones (2012) used interviews to come up with barriers of SSCM. These papers
can be found in sections 4.3.1 and 4.3.2. Soni et al., (2020) used ISM to find barriers of
SSCM, for a detailed description of ISM see section 3.3 in which all the steps needed to
develop an ISM are discussed. Narimissa et al., (2020) first did a literature review using
metasynthesis which was then evaluated using the Delphi three-round study. Barriers of
SSCM were much harder to find then papers of enablers, this is reflected in the number of
papers which were selected for this chapter. Four papers of SSCM barriers were selected and
eight papers which discussed enablers of SSCM. A possible explanation for the number of
papers discussing barriers of SSCM could be that researchers primarily focus on the positive
side of SSCM. Barriers don’t appear to be such a hassle; a possible disadvantage could be that
barriers are overlooked. Implementation of SSCM is then further problematic, with
companies not being able to correctly identify internal and external barriers.
5.3.1 Barriers - Sajjad et al., (2019)
Sajjad et al., (2019) list several barriers divided into two categories. The categories are (1)
internal barriers and (2) external barriers. For a complete list of barriers listed by the authors,
see section 3.1 of the appendix. For a detailed description of the case by Sajjad et al., (2019)
see section 3.3.6. Key internal barriers found by the authors are (1) strategic and structural
barriers; (2) supply-side obstacles and (3) cost concerns. The key external barrier is
governmental regulations. Strategic and structural barriers are the barriers with which a
company has to deal with. Strategic barriers are barriers created by companies already
competing on a market. These strategic barriers prohibit new competitors from entering, an
example of this could be a company that already has economies-of-scales. This concept
describes the relationship between the quantity produced and the costs per unit. Economiesof-scale reduces the overall price of a product and/or services since the fixed cost is shared
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among the quantity produced. Structural barriers are barriers that aren’t controllable by the
focal company, these barriers could include barriers set by the government, NGOs, and other
competitors. The next internal barrier is supply-side obstacles, these relate to obstacles a
company has to overcome related to its supply function. The focal company may not be able
and/or willing to change its supply function. Supply chain members are part of such a
function and might resist the implementation of SSCM practices. Cost concerns are a concern
relevant to the implementation of SSCM, companies first have to invest a sizable amount to
profit from SSCM practices. Top management and stakeholders may not be able to see the
potential benefits of such a change.
5.3.2 Barriers – Walker and Jones (2012)
Walker and Jones (2012) list barriers found in literature into two categories: (1) external
barriers and (2) internal barriers. For a complete list of barriers listed by the authors see
section 3.2 of the appendix. For a detailed description of the paper by Walker and Jones
(2012) see section 3.3.4. The interviews held by the authors yielded mixed results, internal
barriers were mentioned far more than external barriers. The key internal barriers were (1)
culture; (2) purchasing and supply function and (3) internal integration. Key external barriers
were problems on (1) the global market and (2) customers.
The first key internal barrier is the culture which may not allow the company to implement
SSCM since the culture in place resists the change. The second potential key internal barrier
is the purchasing and supply function, changing these functions might prove difficult for
companies and costly. The purchasing and supply function are integral to the operations of a
company, if the focal company wants to change such functions it would require a sizeable
investment. If top management doesn’t see the potential and future benefits of adapting the
existing functions, top management might resist the implementation of SSCM practices.
Internal integration is also a key barrier. Internal integration is about the information sharing
between for example two departments, if this integration isn’t optimal parts of the companies
miss out on critical information. This integration is therefore a barrier since it doesn’t allow
the company to implement SSCM practices as a whole. The first external barrier is related to
problems on the global market. This barrier may relate to the competitive advantage the focal
company loses by implementation of SSCM in the short run, increased costs will decrease the
profitability. The second external barrier is customers, customers are more environmentally
aware with demand shifting to more sustainable products. There might be a group of
customers that is more cost-focused, asking for even more cheap products.
5.3.3 Barriers – Soni et al., (2020)
Soni et al., (2020) list barriers into three categories: (1) economic barriers; (2) social barriers,
and (3) environmental barriers which can be found in section 3.3 of the appendix. For a
detailed description of the case from which the barriers were found see section 3.3.7. This
paper like the paper by Patel & Desai (2019) lists most barriers as a ‘negative enabler’. Weak
governmental regulations and lack of government subsidies are mentioned as economic
barriers for SSCM implementation. The pressure of job creation is mentioned as a social
barrier, according to the authors the companies feel an obligation to create jobs and by the
implementation of SSCM jobs might disappear. An environmental barrier mentioned is the
lack of societal intervention. In this case processing operations cause a huge amount of
pollution. The members affected by this phenomenon won’t protest against such pollution if it
ensures them a job (Barve and Muduli, 2013).
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5.3.4 Barriers Narimissa et al., (2020)
Narimissa et al., (2020) divide the barriers into two categories: (1) internal barriers and (2)
external barriers. For a complete list of barriers see appendix section 3.4. For a detailed
description of the case from which the barriers were found see section 3.3.9. The authors
mention the following key barriers for SSCM implementation: (1) high cost of sustainability
implementation; (2) banking problems; (3) lack of availability of financial resources. The first
key barrier mentioned is the high cost of sustainability implementation this barrier has also be
mentioned by other authors (Sajjad et al., 2019) (Walker and Jones, 2012). Companies are
worried about the sizable amount of capital that needs to be invested for a successful
implementation of SSCM practices. Banking problems may be problems that relate to
financing the change in SCM practices. Banks may not be convinced by such an initiative and
only lend money to established companies with outdated supply chains. Lack of availability
of financial resources are problems relating to the availability of potential investment
partners. A company might not be able to invest the sizeable amount on its own. The
company has to find an external partner to finance the transition to SSCM practices, if the
parties aren’t available implementation is problematic.
Lack of availability of financial resources and banking problems could be combined, both
barriers relate to the financial/cost aspect of SSCM implementation.
5.4 Conclusion
As said before a large portion of the barriers listed for implementation of sustainable supply
chain management practices seems to be a “negative enabler” or a denial of an enabler.
Research dedicated towards barriers was far less than the research dedicated towards enablers,
which in itself can be seen as a positive aspect. Researchers and managers are looking at
enablers to implement sustainable supply chain management practices. The negative aspect
would be that researcher overlook the barriers of SSCM. In table 2 you’ll find an overview of
barriers found in the papers in the first column, with corresponding authors in the second
column.
Strategic and structural barriers
Sajjad et al., 2019
Supply-side obstacles
Sajjad et al., 2019
Government regulations
Sajjad et al., 2019
Cost concerns
Sajjad et al., 2019
Weak governmental regulations
Soni et al., 2020;
Lack of governmental subsidies
Soni et al., 2020
Pressure of job creation
Soni et al., 2020
Lack of societal intervention
Soni et al., 2020
Culture
Walker and Jones, 2012
Purchasing and supply function
Walker and Jones, 2012
Internal integration
Walker and Jones, 2012
Problem on the global market
Walker and Jones, 2012
Customers
Walker and Jones, 2012
High cost of sustainability implementation
Narimissa et al., 2020
Banking problems
Narimissa et al., 2020
Lack of availability of financial resources
Narimissa et al., 2020
Table 2: overview of SSCM barriers found by authors
Following the table above, the following three key barriers of SSCM were selected. The
enablers were selected since they were most frequently found. Different methods were used to
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find the barriers, which ensures a completer image of all sentiments relating to barriers of
SSCM practices.
1. Implementation cost of sustainability in the supply chain
2. Supply-side obstacles
3. Lack of governmental subsidies
The first key barrier is the implementation cost of sustainability in the supply chain which
was mentioned by Narimissa et al., (2020). Companies are concerned with all the costs
involved to implement SSCM practices. Walker and Jones (2012) found purchasing and
supply function as a barrier of SSCM. The companies weren’t able to make the change to
SSCM, cost concerns are an important element of that evaluation. Narimissa et al., (2020)
furthermore list two more barriers of SSCM banking problems and lack of availability of
financial resources. These two barriers state the potential to access financial resources.
Companies aren’t able/willing to invest in SSCM efforts if they are not able to finance the
change towards sustainability.
Supply-side obstacles are another key barrier to the successful implementation of sustainable
supply chain management practices (Sajjad et al., 2019). These obstacles could include
problems relating to the external environment of the corporation. Supply chain members
might not be able or willing to adopt a new system of sustainable supply chain management
practices. Internal barriers could relate to production, which might not be able to change their
current practices. Walker and Jones (2012) found purchasing and supply function which are
part of supply-side obstacles as a barrier for SSCM. The purchasing and supply function in
the company might not be able to change in an effective manner, which prohibited SSCM
practices.
Lack of governmental subsidies is a key barrier, the government with all its institutions could
block the adoption of sustainable supply chain management practices. Current policies, laws,
regulations could prohibit the corporation to implement SSCM practices. As said before in the
key enablers, the government can also act as a key enabler for sustainable supply chain
management practices. Soni et al., (2020) found weak governmental subsidies as a key
barrier, and Sajjad et al., (2019) found governmental regulations. These two barriers relate to
a lack of governmental subsidies.
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Chapter 6: Discussion
6.1 General discussion
Sustainability has been a subject of great interest for decades. To further improve research
dedicated towards the subject of sustainability a generally accepted definition would prove to
be useful. This definition should not only pertain to this field of study but should be
applicable across other fields of study. The research dedicated to the subject might not prove
effective if researchers can’t agree upon a general definition. Sustainability to its core is
concerned with the coexistence of mankind and the biosphere, but literature that combines
sustainability and supply chain management lacks.
Supply chain management also has problems relating to its definition, researchers don’t seem
to agree upon a general definition. Frameworks prove to be useful in such a case, with the
framework describing processes involved in supply chain management. The frameworks that
were discussed are the framework by Lambert and Cooper (2000) and the SCOR framework
(Stewart, 1997). Both have their advantages and benefits. The framework by Lambert and
Cooper (2000) describes all processes in supply chain management. The SCOR framework by
Stewart (1997) is more simplistic in approach, with the framework describing less processes.
The SCOR framework due to its simplicity can be more easily applied by companies, giving
them bullet points to focus on and develop related organisational capabilities. Both the
frameworks were influential in their impact being one of the first frameworks. For further
research more frameworks should be discussed, by including such frameworks researchers
can more completely describe all processes involved and further the research.
Enablers, both internal and external were found in the literature. The most profound enablers
were internal to the company. Enablers like commitment by top management and Corporate
Social Responsibility (CSR) were key enablers of sustainability initiatives. Barriers were
much less abundant than enablers, research seems to be more dedicated to enablers of SSCM
than barriers. As said before this can be seen in a positive light. Researchers are looking for
enablers of SSCM, a less positive view would insist that barriers are thus overlooked. Barriers
are as important to SSCM implementation as enablers, more research should be dedicated to
the barriers of SSCM.
The role of government was also a key element, both as an enabler and barrier. The
government can greatly hinder or support sustainability efforts, companies would then have
an incentive to invest in the change to more sustainability. Examples of the influence of the
government can be seen in laws and subsidies. Laws may prevent companies to implement
SSCM initiatives, the culture in the government is leading in that regard. Subsidies are an
enabler of SSCM, companies are supported to switch to more sustainable production. Cost
concerns are listed by several authors (Sajjad et al., 2019) (Narimissa et al., 2020). This
concern is greatly diminished if the government supports companies switching to sustainable
initiatives through such subsidies.
6.2 Limitations
Limitations of this research are the number of papers selected to analyse enablers and barriers
of SSCM, to ensure completeness more SSCM papers should be included.
Furthermore, a precise method should be selected to identify key enablers and barriers. Papers
analysed in this literature review used several methods, these include ISM, interviews, and
meta-analysis with evaluation using Delphi three-round study. The combination of methods
did find key enablers and barriers but isn’t the preferred method. The preferred method would
be to more closely analyse the enablers and barriers found and then select an own method to
analyse the found enablers and barriers. The paper is derivative of other papers and doesn’t
select an own method, which doesn’t improve reliability.
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6.3 Contribution of this study
The contribution of this literature is to identify key enablers and barriers of SSCM practices
and further to see to which supply chain management element it belongs as mentioned by
Lambert and Cooper (200). Papers were selected and analysed, firstly sustainable supply
chain management was explored. After this section enablers and barriers were found that
enable or prohibit companies to implement SSCM practices.
In the enablers and barriers chapters, concepts mentioned were sometimes combined into
other concepts. Examples of such combination can be found in sections 4.4 and 5.4.
Enablers and barriers listed by the authors were combined since they pertained to the same
concept. This way of working leaves much to be desired, a more scientific method should be
found to combine concepts into a coherent whole.
In the framework Lambert and Cooper (2000) emphasise the interrelated nature of supply
chain management, the authors call upon three closely related elements: (1) the supply chain
network structure; (2) the supply chain business processes, and (3) the supply chain
management components. Below you’ll find tables 3 and 4 divided into key enablers and key
barriers, with the three elements of supply chain management listed by Lambert and Cooper
(2000). Key enablers and barriers were assigned to one of the elements, which can be found
below:
1. Supply chain network structure includes the following aspects: (1) the members of the
supply chain; (2) the structural dimensions of the network; (3) the different types of
process links across the supply chain.
2. Supply chain business processes includes the following key supply chain processes: (1)
customer relationship management; (2) customer service management; (3) demand
management; (4) order fulfilment; (5) manufacturing flow management; (6) procurement;
(7) product development and commercialisation; (8) returns.
3. Lambert and Cooper (2000) identified nine management components for successful
supply chain management: (1) planning and control; (2) work structure; (3) organisation
structure; (4) product flow facility structure; (5) information flow facility structure; (6)
management methods; (7) power and leadership structure; (8) risk and reward structure
and; (9) culture and attitude.
Key enabler
Supply chain management element
Commitment from top management
3
Corporate Social Responsibility
3
Governmental policies
1
Table 3: key enablers and supply chain management element
Looking at the elements mentioned by Lambert and Coopers (2000) key enablers and barriers
can be categorised. Key enablers are first discussed. Commitment from top management can
be categorised in the third element mentioned by Lambert and Cooper (2000). Organisation
structure, power and leadership structure, risk and rewards structure, and culture and attitude
are all related to the commitment from top management. Corporate Social Responsibility
(CSR) belongs to the third element, with the following management concepts influencing
CSR. Power and leadership, risk and rewards structure and culture, and attitude. The third key
enabler governmental policies pertain to the first element, the government being a partner of
the supply chain and influencing the member of the supply chain and the different types of
process links across the supply chain.
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Key barrier
Supply chain management element
Cost of sustainability in the supply chain
2 and 3
Supply-side obstacles
1,2 and 3
Lak of governmental subsidies
3
Table 4: key barriers and supply chain management element
The first key barrier implementation cost of sustainability in the supply chain can be
categorised in the second and third element mentioned by Lambert and Cooper (2000). The
second key barrier supply-side obstacles can be categorised in all of the elements mentioned.
The third key barrier lack of governmental subsidies can be categorised in the third element.

33

Chapter 7: Conclusion
Consumers are increasingly asking for more sustainable products, companies need to adhere
to this change in demand. Corporations are thus seeking a way to incorporate an element of
sustainability into their existing supply chains. The purpose of this paper was to answer the
following question: What are enablers and barriers for sustainable supply chain management?
To answer this question the following sub-questions were constructed:
(1) What is sustainability?
(2) What is supply chain management?
(3) What are enablers for sustainable supply chain management?
(4) What are barriers for sustainable supply chain management?
Limits to Growth in 1972, The World Council of Churches in 1974, and the Brundtland
Report in 1987 were the first instances that sustainability was discussed on a large scale. A
change in the way that mankind treated its environment was suggested. The concept of
sustainability caught on and researchers began to investigate and develop theories. A general
definition of sustainability isn’t that easy to find, but it pertains to the following dimensions
(1) social; (2) economic, and (3) environment. Sustainability can be measured in the abovementioned dimensions. Measuring sustainability is an important metric for companies. A
framework measuring and benchmarking sustainability is proposed by Tasdemir et al., (2019)
to provide companies with useful insight. The framework uses the Triple Bottom Line (TBL)
as a measuring standard. Lean Six Sigma and Life Cycle Assessment are used to benchmark
sustainability.
Most companies handle their operations through a supply chain. Supply chain management to
its core is concerned with the following five functions: (1) production; (2) inventory: (3)
location: (4) transportation: (5) information (Hugos, 2003). Supply chain management was
established as a concept in the 1990s with researchers exploring the topic to improve business
efficiency and effectiveness. As stated by several researchers the definition of supply chain
management leaves much to be desired and makes researching the scientific subject more
difficult. Two frameworks are brought forward to discuss supply chain management. The first
framework is by Lambert and Cooper (2000), the second framework is the SCOR framework
by Stewart (1997). Both frameworks can be used to describe supply chain management.
Lambert and Cooper’s framework is related to all the business processes, while the SCOR
framework is quite narrow in its approach. The simplistic view of the SCOR framework
might make SCOR better adaptable for different corporations but could also lead to
corporations underestimating the importance of other processes.
Implementation of SSCM is dependent on enablers and barriers. The purpose of this literature
review was to identify enablers and barriers of SSCM practices. Papers were selected,
analysed with key enablers and barriers selected. The authors of the selected papers made use
of several methods to identify the key enablers and barriers. These methods include ISM,
interviews, and metasynthesis which was then evaluated using a Delphi three-round study.
Enablers and barriers were selected on the frequency that mentioned them, making use of the
different methods selected to identify the enablers and barriers. In the table you’ll find the key
enablers in the first column and the key barriers in the second column. Below table 5 an
explanation is given of the selected enablers and barriers.
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Key enablers
Commitment from top management

Key barriers
Implementation cost of sustainability in the
supply chain
Corporate Social Responsibility (CSR)
Supply-side obstacles
Governmental policies
Lack of governmental subsidies
Table 5: key enablers and barriers of SSCM selected from papers.
Key enablers of SSCM practices include (1) commitment from top management; (2) corporate
social responsibility (CSR and (3) governmental policies. Commitment from top management
is a key enabler since it will allow the company to implement sustainable supply chain
management practices into its existing supply chains. Commitment from top management
should be leading in the transition towards more sustainable practices. Another key enabler of
sustainable supply chain management is corporate social responsibility. Corporate social
responsibility (CSR) is the responsibility of enterprises for their impacts on society.
Corporations today are looking at their impact on the environment by aligning CSR and
supply chain management, the corporation can transition to a system where sustainability
takes a leading role in the development/continuation of supply chain management practices.
Governmental policies are a key enabler for sustainable supply chain management practices.
The government has authority by putting in place laws and regulations on which corporations
are held accountable. Governments could for example fine corporations that don’t adhere to
specific sustainability goals set to reduce the impact of mankind on the environment.
The following barriers were identified for successful SSCM implementation: (1)
implementation cost of sustainability in the supply chain; (2) supply-side obstacles; (3)
governmental subsidies. Implementation cost of sustainability in supply chains is a key barrier
for companies. Companies don’t seem to be willing/able to change their current operations
and invest in a more sustainable supply chain. Supply-side obstacles are another key barrier to
the successful implementation of sustainable supply chain management practices. These
obstacles relate to the external environment of the corporation. Supply chain members might
not be able or willing to adopt a new system of sustainable supply chain management
practices. Internal barriers could relate to production, which might not be able to change their
current practices. Governmental subsidies are a key barrier, the government with all its
institutions could block the adoption of sustainable supply chain management practices.
Current policies, laws, regulations could prohibit the corporation to implement SSCM
practices. As said before in the key enablers, the government can also act as a key enabler for
sustainable supply chain management practices.
For further research to be effective more papers should be analysed, and a consistent analytic
method should be chosen. The main contribution of this paper is to correctly identify key
enablers and barriers for sustainable supply chain management.
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Appendix
1. Detailed description of all steps involved in ISM
Step 1: Structural Self-Interaction Matrix (SSIM): the first step in developing an ISM model to
analyse the factors is to choose a contextual relation. One factor influences another one. Based
on this, the contextual relationship between the identified factor is developed. The contextual
relationship for each factor and the existence of a relationship between any two factors (i and j)
the associated direction of this relationship is questioned. Four symbols are used to denote the
direction of relationships between the two factors (i and j). The first being V, which is the
relation from factor i to factor j. The second A, which is the relation from j to factor i. The third
symbol is X for both direction relations and lastly O for no relation between the factors. Based
on these contextual relationships, the SSIM is developed.
Step 2: Reachability Matrix: the next step is to develop an initial Reachability Matrix (RM). The
SSIM is converted into the initial RM by substituting the four symbols V, A, X, O from the
SSIM by 1s or 0s. The following steps are taken to convert the SSIM into an initial RM. (1) If
the (i,j) entry in the SSIM is V, then the (i,j) entry in the RM becomes 1 and the (j,i) becomes 0.
(2) If the (i,j) entry in the SSIM is A, then the (i,j) entry in the RM becomes 0 and the (j,i)
becomes 1. (3) If the (i,j) entry in the SSIM is X, the (i,j) entry in the RM becomes 1 and the (j,i)
entry also becomes 1. (4) If the (i,j) entry in the SSIM is O, then the (i,j) in the RM becomes 0
and the (j,i) also becomes 0. By applying these rules, the initial RM is constructed.
Step 3: Level partitions: from the initial RM, for each factor, reachability set, and antecedent sets
are derived. The reachability set is the factors itself and the other factor it may impact. The
antecedent is the factor itself and the other factor that may impact it. After this, the intersection
of these sets is derived for all the factors, and levels of different factors are determined. The
factor for which the reachability and the intersection sets are the same occupy the top level of the
ISM hierarchy. The top-level factors are factors that won’t lead the other factors above their own
level in the hierarchy. If the top-level factor is identified, it’s removed. The same process is
repeated, to find out the factors in the next level. The process is repeated until the level of each
factor is found. The resulting levels help to build the diagraph and ISM model.
Step 4: Conical matrix: the matrix is developed by clustering factors at the same level across the
rows and columns that are part of the final RM. The drive power is derived by summing up the
number of ones in the rows. The dependence power is derived by summing up the number of
ones in the columns. The drive power and dependence power ranks are calculated by looking at
the maximum numbers of ones in the rows and columns.
Step 5: Digraph: From the conical form of the reachability matrix, the initial digraph including
transitive links is obtained. It’s generated by nods and lines of edges. After removing the indirect
links, a final digraph is developed. The digraph is used to represent the elements and their
interdependencies in terms of nodes and edge. In other words, the digraph is the visual
representation of the elements and their interdependencies.
Step 6: ISM Model: the digraph is converted into an ISM model by replacing the nods of the
factors with statements.
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2. Sustainable supply chain management enablers
2.1 Enablers listed by Oelze (2017)
1. Internal enablers
a. Compliance of employees
b. Commitment of top management
i. Involvement
ii. Specific support
c. Overall supportive culture
d. Existence of an environmental mission
e. History of organisation
2. External enablers
f. Related to the overall context in which the organisation operates
g. Technological and logistical integration of supply chain members
h. Information sharing
i. Relationship between focal organisation and supply chain actors is characterised
by trust and transparency
j. Long-term collaborative structure within but also outside the supply chain
k. Collaboration with:
a. Sector
b. NGOs
c. Competitors
2.2 Enablers listed by Golinska and Romano (2012)
Enablers
1. Commitment from top management
a. Buyer awareness
b. Supplier awareness
2. Adequate adoption of reverse logistic practice (Environmental Performance)
a. Reduction of air emission
b. Reduction of wastewater
c. Reduction of solid wastes
d. Decrease of consumption for hazardous/harmful/toxic materials
e. Decrease of frequency for environmental accidents
f. Improve a company’s environmental situation
3. Eco-literacy amongst supply chain partners (Green purchasing)
a. Providing design specifications to suppliers that include environmental
requirements for purchased items
b. Cooperation with suppliers for environmental objectives
c. Environmental audit for suppliers’ inner management
d. Suppliers’ ISO14000 certification
e. Second-tier supplier environmentally friendly practice evaluation
4. Corporate social responsibility (CSR)
a. Environmental standards
b. Audit programs
c. (Environmental mission)
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5. Mutual transparency
a. Development of alliances
i. Horizontal
ii. Vertical
b. Collaborative practices
c. Instantaneous information sharing via information systems aimed at improving
supply chain sustainability
6. Market demand
a. Environmentally friendly products
7. Logistics asset sharing
a. The joint use of a warehouse by two or more actors of the supply chain
b. Deliveries optimisation for two or more customers
8. Adoption of cleaner technology (a logistics solution using the so-called clean transport
models)
a. Barge
b. Multimodal
c. Piggyback traffic for deliveries to the points of scale
9. High level of supply chain integration
10. Partnership
a. Partnership to develop common sustainable solutions
b. Pioneering experiences with ecological organisations, socially or environmentally
involved non-governmental organisations (NGOs)
c. Lobbies
d. Adopt innovation
e. Research and Development (R&D)
f. Suppliers’ capability in product development
11. Continuous improvement
a. Training and development
b. Learning-by-doing
12. Collective development of labels, standards, norms, best practices databases, existing
guidelines, voluntary agreements, and private sector initiatives for self-regulation
13. Waste management
a. Biodegradation
b. Nontoxic incineration
c. Scrapping
d. Product returns
e. Source reduction
f. Recycling
g. Material substitution
h. Reuse of materials
i. Waste disposal
j. Re-manufacturing
k. Repair
14. Logistics operations ensuring good safety and consumer health
a. Ex: via the set-up of tracking and tracing tools all along the chain, the search for
transport scheduling and routing optimisation
b. Ex: load factor improvement, optimisation of replenishment and deliveries,
delivery trip reconfiguration, the integrated planning of both production and
sourcing sites, etc.
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15. Cooperation with customers including environmental requirements
a. Cooperation with customers for eco-design
b. Cooperation with customers for cleaner production
c. Cooperation with customers for green packaging
d. Cooperation with customers for using less energy during product transportation
16. Eco-design
a. Design of products for reduced consumption of material and/or energy
b. Design of products for reuse, recycle, recovery of material, parts
c. Design of products to avoid or reduce the use of hazardous products and/or the
manufacturing process
Papers:
1. Svensson G (2007) Aspects of sustainable supply chain management (SSCM): conceptual
framework and empirical example. Supply Chain Manage Int J 12(4):262–266
2. Min H, Galle WP (1997a) Green purchasing strategies: trends and implications. J Supply
Chain Management 33(3):10–17
3. Zsidisin GA, Siferd SP (2001) Environmental purchasing: a framework for theory
development. Eur J Purch Supply Management 7(1):61–73
4. Zhu Q, Sarkis J, Lai KH (2007) Green supply chain management: pressures, practices,
and performance within the Chinese automobile industry. J Clean Prod 15:1041–1052
5. Min H, Galle WP (1997b) Green purchasing strategies: trends and implications. Int J
Purch Mater Manage Summer:10–17
2.3 Enablers listed by Patel and Desai (2019)
1. Sustainable organisational culture – Brandenburg et al., (2014); Seuring (2011)
2. Health and safety issues – Carter & Liane Easton (2011); Carter & Rogers (2008)
3. Environmental product design – Hassini, Surti & Searcy (2012); Koh, Gunasekaran and
Tseng (2012)
4. Adoption of safety standards – Gold, Seuring and Beske (2010); Lambert, Knemeyer, and
Gardner (2004)
5. Green purchasing – Ansari & Kant (2017); Fabbe-Costes, Roussat, and Colin (2011);
Zhu, Sarkis, and Lai (2006)
6. Adoption of green practices – Beske, Land, and Seuring (2014); Diabat and Al-Salem
(2015)
7. Linking SSCM to customers – Ansari and Kant (2017); Ashby, Leat and Hudson-Smith
(2012); Pagell & Wu (2009)
8. Aligning government sustainability policies with the system – Beske, Lan,d and Seuring
(2014); Carter & Liane Easton (2011); Lambert, Knemeyer, and Gardner (2004)
9. Benchmarking system – Keating et al., (2008); Menegheti & Monti (2015)
10. Customer satisfaction – Ahi & Searcy (2013); Giannakis & Papadopoulus (2016)
11. Management engagement – Govindan et al., (2015); Hassini, Surti, and Searcy (2012)
12. Economic input to infrastructural development – Koh, Gunasekan, and Tseng (2012:
Walker & Jones (2012)
13. Strategic planning – Keating et al., (2008)
14. Information sharing – Keating et al., (2008); Touboulic and 2(2015); Winter & Knemeyer
(2013)
15. Effective communication – Khalid et al., (2015); Zailani et al., (2012
16. SSCM project tracking and monitoring – Ashby, Leat and Hudson-Smith (2012); Pagell
and Wu (2009)
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17. Green design – Busi et al., (2016); Pagell and Wu (2009)
18. Effective inventory management – Ansari and Kant (2017); Koh, Gunasekan, and Tseng
(2012
19. Environmental education and training – Yadav, Seth, and Desai (2018)
20. Organisational performance - Lambert, Knemeyer, and Gardner (2004); Mangla, Kumar,
and Barua (2014)
21. Supplier commitment - Lambert, Knemeyer, and Gardner (2004); Mangla, Kumar, and
Barua (2014)
22. Selection of sustainable practices – Govindan et al., (2015); Hassini, Surti, and Searcy
(2012)
23. Employee empowerment – Colicchia, Melacini, and Beske (2010); Gunasekaran and
Spalanzani (2012)
24. Supplier involvement in sustainability – Gold, Seuring and Beske (2010); Gunasekaran
and Spalanzani (2012)
25. Linking SSCM to rewards and recognition – Dubey, Gunasekaran and Childe (2015);
Giannakis and Papadopoulus (2016)
2.4 Enablers listed by Diabat et al., (2014)
1. Employment stability - Kuik et al., (2010); Gabzdylova et al., (2009); Bhaskaran et al.,
(2006)
2. Health and safety issues - Carter et al., (2007); Carter and Rogers (2008)
3. Community economic value - Gabzdylova et al., (2007); Carter and Roger (2008)
4. Adoption of safety standards - Carter et al., (2007); Carter and Rogers (2008)
5. Adoption of green purchasing - Sarkis (2012); Mudgal et al., (2009)
6. Adoption of green practices - Sarkis (2012); Govindan et al., (2013)
7. Eco-design - Zhu et al., (2006); Vojdani and Lootz (2012)
8. Government regulations - Zhu et al., (2006)
9. Hazard management - Waheed et al., (2009)
10. Customer satisfaction - Hussain (2011); Faiscal (2010)
11. Environmental cost - Carter, and Rogers (2008)
12. Economic input to infrastructural development - Kleindorf et al., (2005): Elkington
(1994)
13. Improvement of product characteristics - Hussain (2011)
2.5 Enablers listed by Walker and Jones (2012
External enablers
1. Government
- Government policy – Carter and Ellram (1998)
- Regulation – Min and Galle (2001); Preuss (2005); Zhu, Sarkis, and Geng (2005)
2. Competitors
- Competitors – Forman and Sogaard (2004); Preuss (2007)
3. Customers
- Customers – Hall (2001); Handfield, Walton, Seeger,s and Melnyk (1997); Walton,
Handfiel,d and Melnyk (1998)
4. Suppliers
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-

Collaboration with suppliers – Seuring and Muller (2007); Sharfman, Shaft, and Anex
(2007); Vachon and Klassen (2008); Vachon and Klassen (2007); Verghese and Lewis
(2007)
5. Investors
- Pressure from investors – Green, Morton and New (1996); Trowbridge (2001)
6. NGOs
- Influence of NGOs - Hall (2001); Maignan, Hillebrand, and McAlister (2002)
Internal enablers
1. People issues
a. Top management commitment – Min and Galle (2001); New, Green, and Norton
(2000); Wycherley (1999)
b. Employee involvement – Hanna, Newman, and Johnson (2000)
c. Including middle management – Drumwright (1994); New, Green and Morton
(2000)
d. Culture – Carter, and Jennings (2004); Hughes (2005)
2. Strategic issues
a. Alignment of company strategy with purchasing/supply strategy – Day and
Lichtenstein (2006); Naraishim and Das (2001)
b. Company sustainable SCM strategy – Drumwright (1994); Hanna, Newman and
Johnson (2000); Hervani, Helms Sarkis (2005)
c. Competitive advantage/firm competitiveness – Sharma and Vredeburg (1998);
Zhu, Sarkis and Geng (2005)
d. Risk management: reputational and environmental risk – Carter and Carter
(1998); Cousins, Lamming and Bowen (2004); Hall (2001); Schwartz (2000);
Teuscher, Gruninger and Ferdinand (2006)
e. Performance management: EMS adopter – Chen (2005); Damall, Jolley, and
Handfield (2008); Handfield, Sroufe, and Walton (2005), improve quality – Pil
and Rothenberg (2003)
f. Organisational size – Hervani, Helms and Sarkis (2005); Min and Galle (2001)
3. Functional issues
a. Purchasing and supply function: capabilities within purchasing and supply
function – Green, Morton, and New (1996); Jennings and Zandbergen (1995);
Maignan, Hillebrand, and McAlister (2002), other internal CSR practices
influencing SCM – Meehan, Meehan, and Richards (2006)
2.6 Enablers listed by Biswal et a., (2019)
1. Academic involvement – Ageron et al., (2012); Grzybowska (2012)
2. Availability of green technology – Mudgal et al., (2009); Muduli & Barve (2013);
Govindan et al., (2016)
3. Eco-literacy among supply chain partners – Muduli & Barve (2013); Diabat et al., (2014);
Walker and Jones (2012)
4. Competitive advantage – Gopalakrishnan et al., (2012); Mani et al., (2015)
5. Increasing scarcity of resources – Mathiyazhagan and Haq (2013); Chikkatur et al.,
(2011); Luthra et al., (2015); Mangla et al., (2017)
6. Stakeholder’s pressure – Gopalakrishnan et al., (2012); Mani et al., (2012); Gopal and
Thakkar (2016)
7. Corporate social responsibilities – Gopalakrishnan et al., (2012); Govindan et al., (2016)
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8. Industrial professional group activities – Gupta and Palsule-Desai (2011); Walker and
Jones (2012)
9. Government policies – Gupta and Palsule-Desai (2011); Ageron et al., (2012)
10. Establishment of company’s green image – Zhu and Cote (2004); Xu et al., (2013)
11. Economic benefits – Zailani et al., (2012); Moduli and Barve (2013)
12. Realisation of risk of non-adoption – Gupta and Palsule-Desai (2011); Walker and Jones
(2012); Grzybowska (2012)
13. Avoidance of negative media attention – Mathiyazhagan and Haq (2013); Mathiyazhagan
et al., (2013); Gonzalez-Benito and Gonzalez-Benito (2006)
14. Potential liability for disposal of hazardous materials – Min and Galle (2001); Gingerich
and Mauter (2015)
2.7 Enablers listed by Sajjad et al., (2019)
1. Internal drivers
b. Normative
i. Value-based orientation (n=11)
ii. Top management commitment (n=12)
c. Instrumental
i. Cost reduction (n=9)
ii. Operational efficiency (n=7)
iii. Risk management (n=6)
iv. Sales increase (n=4)
v. Long-term orientation/survival (n=4)
2. External drivers
a. Instrumental
i. Customer expectation/pressure (n=13)
ii. Corporate reputation (n=11)
iii. Government regulation (national/international) (n=4)
iv. Public expectation (n=3)
v. NGO pressure (n=2)
2.8 Enablers listed by Soni et al., (2020)
Drivers
1. Economic drivers
a. Economic benefits
b. Embracing the advanced technology
c. Adopting the approach of integrating profitability and sustainability
d. Continuous growth of the business
2. Social drivers
a. Effective strategic planning
b. Strong government regulations
c. The increase in brand image and competitive advantage
d. Working for health safety and education of employee society
e. Creating opportunities for people’s direct employment, transport business etc.
3. Environmental drivers
a. Appropriate awareness about the environment
b. High internal commitment and external intervention
c. Skill enhancement and knowledge improvement of workers and society members
d. Honest and effective dumping practices
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e. A steady flow of information
2.8 Enablers listed by Narimissa et al., (2020
1. Internal
a. Use of new warehousing and control systems
b. Strengthening shopping centers and domestic infrastructure
c. Top management and leadership support of sustainable supply chain management
d. Three-dimensional sustainability implementation including economic,
environment and social
2. External
a. Supply and allocation of financial resources
b. Customer support until complete satisfaction
c. Product life cycle management
d. Evaluation supply chain and risk management
e. Importance of reducing waste and environmental dangers
3

Sustainable supply chain management barriers

3.1 Barriers listed by Sajjad et al., (2019)
1. Internal barriers
a. Cost concerns (n=7)
b. Strategic and structural barriers (n=8)
c. Behavioural/psychological obstacles (n=4)
2. External barriers
d. Supply-side obstacles (n=8)
e. Demand-side obstacles (n=6)
f. Government regulations/legislation (n=8)
g. Lack of public awareness, uniform standards, cultural issues (n=6)
3.2 Barriers listed by Walker and Jones (2012)
External barriers
1. Government
a. Regulation - Porter and Van de Linde (1995)
2. Competitors
a. Competitive pressure - Cooper, Frank, and Kemp (2000)
3. Customers
a. Customers desire for lower prices – Orsato (2006)
4. Suppliers
a. Poor supplier commitment – Walker, diSisto, and McBain (2008); Wycherley
(1999)
5. Media
a. Green wash – Greer and Bruno (1996)
6. Sectoral
a. Less regulated industries – Min and Galle (2001); Zhu and Sarkis (2006)
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Internal barriers
7. People issues
a. Lack of management commitment – Min and Galle (2001)
8. Strategic issues
a. Resource: cost – Min and Galle (1997); Min and Galle (2001); Sustainable
Procurement Taskforce (2005)
b. Performance measure: traditional accounting methods – Rao and Holt (2005)
c. Organisational size: smaller firms – Cilberti, Pontrandolofo and Scozzi (2008);
Hervani, Helms and Sarkis (2005); Walker and Preuss (2008)
9. Functional issues
a. Purchasing and supply function: lack of training (Bowen, Cousins, Lamming and
Faruk (2001); Cooper, Frank, and Kemp (2000)
b. Lack of understanding of how to incorporate in purchasing - Cooper, Fran,k and
Kemp (2000)
c. Other SSCM priorities (Tummala, Philips and Johnson (2006)
d. Lack of corporate structures and processes - Griffiths and Petrick (2001); United
Nations (2003); Walker, diSisto, and McBain (2008)
3.3 Barriers listed by Soni et al., (2020)
1. Economic barriers
2. Lack of government subsidy
3. Inadequate use of advanced technology
4. Nonsupporting nature of commercial bank
5. Low contribution in GDP
6. The pressure of maintaining profitability
7. Social barriers
8. The pressure of employment creation
9. Weak government regulations
10. Meagre concern of health, safety, and education
11. Child and bonded labour
12. The practice of corruption
13. Environmental barriers
14. Lack of societal intervention
15. Lack of employee and management commitment
16. Poor waste dumping practices
17. Poor environmental awareness
18. Lack of relevant information
19. Poor skill set in labour
20. Lack of professional culture in the company
21. Financial support by government and banks
3.4 Barriers listed by Patel and Desai (2019)
1. Poor commitment of top management towards SSCM adoption – Ahi and Searcy (2015);
Brandenburg et al., (2014); Giannakis and Papadopoulus (2016)
2. Ineffective training and education – Keating et al., (2008); Toubolic and Walker (2015);
Winter and Knemeyer (2013)
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3. Increased cost of adoption – Ansari, and Kant (2017); Ashby, Leat, and Hudson-Smith
(2012); Qiang (2015)
4. Lack of resources (financial, technical, human, etc.) – Govindan et al., (2015); Hassini,
Surti, and Searcy (2012)
5. Weak link between the CI projects and strategic objectives of the organisation – FabbeCostes, Roussa,t and Colin (2011); Gold, Seuring and Beske (2010); Menegheti and
Monti (2015)
6. Resistance of culture change – Busi et al., (2016); Pagell and Wu (2009)
7. Poor communication – Brandenburg et al., (2014); Seuring and Muller (2008)
8. Lack of leadership skills and visionary and supportive leadership – Hassini, Surti, and
Searcy (2012); Keating et al., (2008)
9. Lack of consideration of the human factors – Govindan, Khodaverdi, and Jafarian (2013,
2014)
10. Perception of low economic return – Koh, Gunasekaran, and Tseng (2012); Walker and
Jones (2012)
11. Outdated auditing standards – Beske-Janssen, Johnson and Schaltegger (2015); Beske,
Land, and Seuring (2014)
12. Lack of technology sharing – Diabat, Kannan and Mathiyazhagan (2014); Lambert,
Knemeyer, and Gardner (2004); Seuring and Muller (2008)
13. Lack of understanding of the different types of customers – Ahi and Searcy (2015)
14. Lack of employee engagement and participation/lack of team autonomy – Dubey,
Gunasekaran and Childe (2015); Giannakis and Papadopoulus (2016)
15. Lack of process thinking and process ownership – Ahi and Searcy (2013); Golding,
Seuring, and Beske (2010)
16. Poor organisation capabilities -Dadhich et al., (2015); Diabat, Kannan, and
Mathiyazhagan (2014)
17. High implementation cost – Brandenburg et al., (2014); Lambert, Knemeyer, and Gardner
(2004)
18. Ineffective project management – Keating et al., (2008); Khalid et al., (2015)
19. Lack of clear vision and a future plan – Colicchia, Melacini and Perotti (2011); Dadhich
et al., (2015)
20. Lack of an effective model or roadmap to guide the implementation – Gunasekaran and
Spalanzani (2012); Hasanbeigi and Price (2012)
21. Poor execution – Beske, Land, and Seuring (2014); Gold, Seuring and Beske (2010)
22. Time-consuming – Dubey et al., (2017); Gilinsky et al., (2015)
23. Lack of estimation of implementation cost – Busi et al., (2017); Gilinsky et al., (2015)
24. Weak infrastructure – Lambert, Knemeyer, and Gardner (2004); Mangla, Kumar and
Barua (2014)
25. Replicating another organisation’s SSCM strategy – Gold, Seuring and Beske (2010);
Gunasekaran and Spalanzani (2012)
26. Lack of a performance measurement system – Carter and Liane Easton (2011); Dubey,
Gunasekaran and Childe (2015); Pagell and Wu (2009)
27. Lack of application of statistical theory – Brandenburg et al., (2014); Gold, Seuring, and
Beske (2010
28. Weak linking to suppliers – Eskandarpour et al., (2015); Fabbe-Costes, Roussat, and
Colin (2011)
29. Misalignment between the project aim, the main goals of the company and customer
demand – Carter and Rogers (2008); Diabat, Kanna,n and Mathiyazhagan (2014)
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