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Abstract

The concept of Supply Chain Management (SCM) embraced the concern for environmental
degradation and social responsibility in business management. This inclusiveness of ideas to
SCM is being deliberated by the researchers as Sustainable Supply Chain Management
(SSCM). The research paper employs integrative literature review approach to review, assess
critically, and synthesize representative literature on the topic in an integrated way to suggest
a new perspective of a three-dimensiona framework. The paper integrates the idea of
sustainability in supply chain management and suggests a Supply Chain (SC), Management
(M) and Sustainability (S) as three dimensions of SSCM and delineates its constituents and
their inter-relationships. The three levels of sustainability dimensions such as innovation,
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environment and socia have similar hierarchical structure as operational, tactical and
strategic levels of management. To make a SC sustainable, all SC actors have to ensure
their performance on al the three levels of management and sustainability dimension. The
framework is comprehensive and will help the practitioners to have a better conceptualization,
design and plan for a sustainable supply chain.
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1. Introduction

The way the business is done at present has undergone radical transformation due to
globalization and outsourcing, intense competition and changing markets, use of technology
and information sharing, to address ever increasing expectations of consumers. The
liberalization of economic policies across the globe and increased focus on environmental
and social issues has made the business environment more dynamic and complex. The focus
has shifted from a single organization to a network of organizations collaborating together to
provide real-time solutions. Integration of business activities and collaboration with upstream
and downstream partners has become an integral part of doing business. The realization of
importance of integration and collaboration among the partners for efficient and economic
utilization of resources leading to better profit margins among al partners; and customer
service lead to the idea of Supply Chain Management (SCM). Organizations have realized
that effective and efficient management of supply chains is essentia for present and future
survival (Olhager, Perssom, Parborg, & Rosén, 2002). The importance of supply chain
management has grown over a period of time and various planning models have been put into
practice by organizations across the globe. In the competitive global environment,
performance of an organization can no longer solely be determined by the decisions and
actions that occur within a firm; rather it will depend on the execution of decisions and
actions taken in its entire supply chain (Naslund & Williamson, 2010).

However, the concept of SCM addressed the issues relating to efficiency and effectiveness of
the entire chain of the business entities it has shown least concern to the environmental issues
Now when protection of environment has become an important national and global concern,
it is imperative on businesses also to take up the responsibility of making their supply chains
environment friendly. Environmental problems associated with waste and emissions produced
from various supply chain activities have forced organizations, facing competitive, regulatory
and community pressures, to move towards greening their supply chains (Barve & Muduli,
2011). Thisinclusiveness leads to the concept of Green Supply Chain Management (GrSCM),
which integrates the ecological factors with supply chain management principles to address
how an organization's supply chain processes may conserve the environment.

Meanwhile, the issues such as human rights, safety of the workers as well as of the society at
large and concern for enhancing the quality of life began to appear centre stage in the global
outlook, the business groups also have to address their responsibilities. The idea is being
embraced by the researchers to suggest organizations having reporting on supply chain on
triple parameters as economic, environment and social performance. The whole idea of
integrating these three parameters is to develop a concept of Sustainable Supply Chain
Management (SSCM), which reduces cost, protect environment and help to the society at
large. A sustainable supply chain is a supply chain that is not only optimal for the focal firm,
but is optimal relative to its environmental and societal impact. Research in SCM has
examined issues such as environment safety, social welfare and their interrelationship with
organization’s economic responsibility (Carter & Rogers, 2008). Existing frameworks for
SSCM in literature are reviewed to propose three-dimensional framework.
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2. Literaturereview

The modern idea of a supply chain is attributed to the pioneering research conducted by Jay
Forrester at the Massachusetts Institute of Technology (MIT) in the 1950s. Forrester (1961) in
his industrial dynamics model (widely known as Forrester effect), suggested that five flows
of any economic activity namely — money, orders, materials, personnel and equipment — are
interrelated by an information network, which is now called a supply chain. In the early
1980s, the concepts of transportation, distribution and material management began to merge
into a single, al- encompassing term: supply chain management. The term apparently first
appeared in print in 1982, and is attributed to Keith Oliver, a consultant with Booz Allen
Hamilton (Ayers, 2006).

Fox et al. (1993) defined supply chain as a set of activities which span enterprise functions
from the ordering and receipt of raw materials through the manufacturing of products through
the distribution and delivery to the customer. In order to operate efficiently, these functions
must operate in an integrated manner. Providing rapid and quality responses to supply chain
events requires the coordination of multiple functions across the enterprise. Supply chain
management functions operate on three levels (Figure 1): strategic level, tactical level, and
operational level (Fox, Chionglo, & Barbuceanu, 1993). Each level is distinguished by the
time horizon over which decisions are made, and the granularity of decisions during that
period.

Demand
Management Distribution Manufacturing Materials
Strategic Enterprise Enterprise Enterprise
Level Illnraorgtchellgts g Distribution —m{ Production |—m Material
Planning Planning Planning
Tactical Weekl Distribution Master Material
Level Forecgsts — Requirements— Production —| Requirements
Planning Scheduling Planning
Operational g Inventory ) Pracess p| Material
Level Orders Deployment é?:‘l"r\?a‘dullng Releases

Figure 1. Supply chain management functions

Source: (Fox, Chionglo, & Barbuceanu, 1993)

Mentzer et a., (2001) proposed a supply chain as a “set of three or more entities directly
involved in the upstream and downstream flow of products, services, finances, and
information from a source to the customer” with a clear emphasis on management of flows.
While Fleischmann et al., (2002) divided the supply chain into four main stages or processes
and described their purpose. Procurement involves the operations of providing the raw
material and resources necessary for production. Production is the next processin the chain in
which the raw materials are converted into intermediary and/or finished products. Thereafter,
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distribution includes the logistics to move the products either to companies for further
processing the product or to distribution centres, and finally to point of sales. All demand
planning issues including customer or market selection, forecasting, pricing strategy and
order promising policies are part of the sales process.
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Fleischmann and Meyr (2003) provided the framework that encompasses the operational,
tactical and strategic analysis for decision making at short-term, mid-term and long-term
levels respectively (Figure 2). The degree of detail increase and the planning horizon
decreases by shifting from the long-term to the short-term.

Long-term planning decisions are called strategic decisions and create the prerequisites for
the development of an enterprise and it’s /supply chain. These decisions typically concern the
design and structure of a supply chain and have long-term effects, which are noticeable over
several years. Mid-term planning is within the scope of the strategic decisions and is an
outline of the regular operations. It is also referred as tactical planning and the planning
horizon ranges from 6 to 24 months. Short-term planning is the lowest planning level which
specifies all activities and detailed instructions for direct execution and control. Therefore,
short-term planning requires the highest degree of detail and accuracy at the operational level.
The planning horizon at thislevel ranges from afew days to three months.

Procuremen> Production> Distribution> Sales >
Long- - -
Term Strategic Network Planning
Mid- Master Planning
Term
Demand
Production Distribution Planning
Short- Material Planning Planning
Requirements
Term X
Planning Sehedui Transport FD(icl_";‘landt
cheduling Planning ulfilmen

Figure 2. Supply Chain Planning Matrix

Source: (Fleischmann & Meyr, Planning Hierarchy, Modeling and Advanced Planning
Systems, 2003)

Strategic decisions in supply chains are made for the long term (usually a couple of years or
more) and are expensive to alter. Strategic decisions expound the way for decisions regarding
the management of supply chain operations for shorter horizons. This involves tactical
decisions, which have a horizon of about three months to a year; and operations decisions,
which have a horizon ranging from a day to a month (Singh & Shah, 2001). While Chow et al.
(2006) argued that the business executives and managers recognize that the ultimate success
of any enterprise is no longer built around a firm’s capability and capacity, but on a supply
chain’s capability and capacity.

80 www.macrothink.org/jmr



ISSN 1941-899X

\ Macrothi“k Journal of Management Research
A I“Stitute " 2013, Vol. 5, No. 4

1.1. Innovation in Supply Chain Management

The importance and its widespread effect on innovation are always recognized by society and
business. This can take place within processes, products, services, organizational structures,
management strategies etc. Broadly it can be classified under continuous improvement or
discontinuous and radical shifts in technology or ways of approaching a problem (Rogers,
1995) (Cooper, 1999) (Kahn, 2001). Changing business environment and technological
advancements increased the level of competition and also the need for innovation for survival
and growth. Innovation can be focused on cost improvements, process improvements,
product or service line extensions, new useSreuse, new markets and customers or new
technologies. Christmann (2000) suggested that the organizations having capabilities for
process innovation and implementation will be leaders in sustainability.

Realizing the importance of coordination and collaboration due to globalization, increased
customer responsiveness, channel integration and advances in information and
communication technologies (ICT), firms started planning, designing, innovating and
implementing their supply chain. The key to successful supply chain management is
coordination within an organization and between its suppliers and customers. Firms with the
ability to better manage their supply chains should experience superior supply chain
innovations (Modi, 2006). Collaboration in supply chains is important for innovation as
partners realize the various benefits of innovation such as high quality, lower costs, more
timely delivery, efficient operations and effective coordination of activities (Soosay, et al.,
2008). Supply chain and logistics managers play arolein innovation in at least two ways, i.e.,
one by developing innovations in supply chain management processes that themselves help
create a differential advantage for firms and ideally supply chains and two, by superior
execution in support of product innovations developed by OEMs (origina equipment
manufacturers) (Flint, et al., 2008).

The degree of newness may be related to both technological innovations (new products or
processes) and non-technological innovations (organizational innovation or market
innovation) (Bigliardi & Dormio, 2009). An intra-organizational innovation might be the
application of new technologies for planning and forecasting, whereas an example of
inter-organizational or market innovation might be the application of integrated product
development in which suppliers and customers become part of the product development
process (Santos & Smith, 2008).

Storer and Hayland, 2009 proposed that like the firm, the supply chain also uses innovation to
provide unique value adding solutions for the supply chain that provides a market
competitive advantage. Employing a supply chain’s innovation capacity indicates the
willingness of groups of actors within the supply chain to take steps, or perform activities that
ultimately produce output that improves or changes current activities to meet a market need
or new trajectory (Storer & Hyland, 2009). The introduction of new products and services, or
entry into new markets, is likely to be more successful if accompanied by innovative supply
chain designs, innovative supply chain management practices, and enabling technology (Jan
Stentoft, et al., 2011).
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Recently much attention has been paid to innovation as a way for industry and policy makers
to achieve more radical, systemic improvements in corporate environmental practices and
performance. Many companies have started to use eco-innovation or similar terms to describe
their contributions to sustainable development (Machiba, 2009). Eco-innovation represents
innovation that results in a reduction of environmental impact, no matter whether that effect
is intended or not. Eco-innovation is thus seen as an overarching concept which provides
direction and vision for pursuing the overall societal changes needed to achieve sustainable
development. (METI & OECD, 2010). Innovation has long been seen as central to economic
performance; it isincreasingly recognized as a significant driver of social welfare.
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1.2. Green Supply Chain Management (GrSCM)

The aim of supply chain management is to integrate the processes in a supply chain for
efficient utilization of resources and reduction in costs, leading to shareholder’s profit
maximization. However, the broader concept of stakeholder’s theory (Freeman, 1984)
demands that a company's responsibility lies with stakeholders rather than shareholders. In
this case, "stakeholders" refers to anyone who is influenced, either directly or indirectly, by
the actions of the firm. Supply chain processes involve exploitation of natural resources as
well as the human capital. Thus the stakeholdersin a supply chain would include the society
aswell as the ecological environment.

With an increased focus on environment issues, the component “green” got involved to
address the influence and relationships of supply chain management to the natural
environment. Zhu and Sarkis (2004) took this idea further and argued that GrSCM practices
are only about ‘win-win relationships on environmental and economic performance’. Hervani
et a. (2005) described the idea of GrSCM is to eliminate or minimize waste (energy,
emissions, chemical/hazardous, and solid wastes) aong supply chain. They identified a
number of environmentally conscious practices throughout the supply chain ranging from
green design (marketing and engineering), green procurement practices (e.g. certifying
suppliers, purchasing environmentally sound materials/products), total quality environmental
management (internal performance measurement, pollution prevention), environmentally
friendly packaging and transportation, to the various product end-of-life practices such as
reduction, reuse, remanufacturing & recycling. In the scope of supply chain management,
reverse logistics is used to manage the return flow of products. Reverse logisticsis a process
whereby a manufacturer accepts products from consumers for possible remanufacturing,
recycling, reuse or disposal (Dowlatshahi, 2000). Reverse logistics includes not only the
returns from the customers, but also handling the product at ‘ end-of-life'.

The GrSCM can be expressed as (Hervani, et a., 2005)

Green Supply Chain Management = Green Purchasing + Green Manufacturing/ Materials
Management + Green Distribution/Marketing + Reverse Logistics.

Rao and Holt (2005) divided the environmental initiatives in a green supply chain in inbound
logistics; production or the internal supply chain; outbound logistics; and reverse logistics,
including and involving materials suppliers, service contractors, vendors, distributors and end
users working together to reduce or eliminate adverse environmental impacts of their

82 www.macrothink.org/jmr



A ISSN 1941-899X
Institute™ 2013, Vol. 5, No. 4

activities. Their analysis identified that greening the different phases of the supply chain leads
to an integrated green supply chain, which ultimately leads to competitiveness and economic
performance. Greening the inbound function involves the integration of suppliersinto a green
supply chain. Getting the suppliers make their operations green helps tremendously in cutting
down production of waste at source. Similarly, greening of production results in the
minimization of pollution, and reverse logistics processes help in re-use of materials and
recycling initiatives. This leads to savings in raw materials, water and energy usage and thus
leads to competitiveness and economic performance.

\ Macrothi“k Journal of Management Research

All stages of a product’s life cycle influence a supply chain’s environment burden, from
resource extraction, to manufacturing, use and reuse, final recycling, or disposal (Zhu et d,
2007). The findings by Rao & Holt (2005) show that organizations as well as environment
gain with the implementation of green supply chain initiatives. Other studies (Srivastava &
Srivastava, 2006); (Srivastava, 2007); (Darnall, et a., 2008) also have shown that
profitability and cost reduction are some of the main motivators for businesses to become
‘green’ in the supply chain. Therefore, GrSCM gained popularity with both academics and
practitioners to aim in reducing waste and preserving the quality of product-life and the
natural resources (Fortes, 2009). Now, when global warming and environmental exploitation
have become issues at global level and countries have committed to control the situations at
international forums, the concepts of SCM are being transformed to GrSCM, which means
conducting business to meet human needs without rapidly depleting resources, degrading the
environment, or compromising nature conservation efforts (Gupta, et a., 2013).

1.3. Sustainable Supply Chain Management (SSCM)

In the year 1981 Freer Spreckley argued that enterprises should measure and report on socia,
environmental and financial performance (Spreckley, 1981). The idea of integrating social
and environmental factors to economic activity is termed as sustainability. One of the initia
definitions of sustainability comes from the Brundtland Commission (World Commission on
Environment and Development 1987), which defines sustainability as “development that
meets the needs of the present without compromising the ability of future generations to meet
their needs.” One of the early reference to sustainability is made by O’ Connor (1994) who
points out the question of “sustainability” is not primarily an ecological (or even economic)
argument, but one of politics and ideology (O’ Connor, 1994).

This concept of sustainability corresponds with the Triple Bottom Line (TBL) perspective
given by Elkington (1998) which states that, at the intersection of social, environmental, and
economic performance are activities that an organization can engage in which not only are
beneficial from a socia and environmental standpoint, but that also make economic sense and
result in competitive advantage for the firm (Elkington, 1998). Dyllick and Hockerts (2002)
conceived corporate sustainability as the business case (economic), the natural case
(environmental), and the societal case (social). The triple bottom line has been identified as a
tool to measure the organization’s progress towards the end goal of being truly sustainable
(Pagell & Wu, 2009). The term sustainability, which increasingly refers to an integration of
social, environmental, and economic responsibilities, has begun to appear in the literature of
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business disciplines such as management and operations. Carter and Rogers (2008) suggest
that organizational sustainability, at a broader level, consists of three components:. the natural
environment, society, and economic performance. The concept of sustainability has been
extended from the organization to the supply chain. SSCM must include the sustainability
dimension parameters in whole framework of SCM. The first paper on sustainability in
supply chain is attributed to New (1997) who argued that supply chain management in
industrial society should explicitly consider ethical, politica and economic implications. A
supply chain’s performance should be measured not just by profits, but also by the impact of
the chain on ecological and social systems (Gladwin, et al., 1995); (Starik & Rands, 1995);
(Jennings & Zandbergen, 1995).

\ Macrothi“k Journal of Management Research

Based on the TBL concepts of sustainability and a review of supply chain management
literature, Carter and Rogers (2008) proposed their own model and defined SSCM as “the
strategic, transparent integration and achievement of an organization’s social, environmental,
and economic goals in the systematic coordination of key inter-organizational business
processes for improving the long-term economic performance of the individual company and
its supply chains.” They conceptualize this definition in a model as shown in Figure 3 given
below.

Good?
Strategy Organizational culture
* Sustainability as a part * Deeply ingrained
of an integrated strategy * Organizational citizenship
* Values and ethics
Environmental Social
performance performance

Sustainability

-C'Best;)
Better Economic " Better
performance
Risk management Transparancy
* Contingency planning * Stakeholder engagement
* Supply disruptions * Supplier operations

* Qutbound supply chains

Figure 3. SSCM Model
Source: (Carter & Rogers, 2008)

Highest level of economic performance will occur at the intersection of environmental, social,
and economic performance as shown in Figure 3 above. Thus, firms which attempt to
simultaneously maximize performance of all three dimensions of the triple bottom line will
outperform organizations that attempt to only maximize economic performance, or
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companies that attempt to achieve high levels of socia and environmental performance
without explicit consideration of economic performance (Carter & Rogers, 2008).

A sustainable supply chain is then one that performs well on both traditional measures of
profit and loss as well as on the expanded conceptualization of performance that includes
social and natural dimensions (Pagell & Wu, 2009). They used the case studies of ten
exemplar firms to build a coherent and testable model ( Figure 4) of management practices
that supply chain managers will need to engage in to create a sustainable supply chain.

Pagell & Wu, 2009 examined the chain in its entirety, by explicitly examining both the social
and environmental outcomes of the supply chain activities. The case analysis identifies that
the organizational capability to innovate and positive management orientation towards
sustainability are a precursor to sustainable supply chain management. It also lineate the
actions performed by managers of sustainable supply chains, viz. they collaborate with
non-traditional members such as NGOs, regulators, competitors and members of the
community; and they focus on sourcing side activities such as supplier certification, including
socia and environment criteria in supplier selection. Thus the organization’s innovation
capabilities and its alignment towards environmental, social and economic goals lead to an
economically viable as well as sustainable supply chain.

Having an Economically
Viable Supply Chain

Re-conceptualizing Who is in the

Design / Innovation
Supply Chain |

Capability

= Beyond Lean & TOM
= Product Positioning

= NGO, Competitors, Trade Groups

Sustainability Outcomes
— Simultaneous High
Performance on
Indicators of Economic
Focus on Supply Base Continuity Environmental and iy

* Transparency Social Performance
Traceability

Managerial Orientation

Toward Sustainability

- Guardrall Value

=  Alignment of
Environmental, Social
and Economic Goals

Supplier Certification
Decommeodization

= Proactive and
Commitment

Integration New Behaviors Rewards and

Incentives
Intrinsic & Extrinsic

Figure 4. A Model for SSCM Practices
Source: (Pagell & Wu, 2009)

Mann et al., (2010) identified the drivers that motivate firms to the move towards creating
sustainable supply chains. Based on the extant literature review, they classified the drivers
that motivate firms to implement sustainable SCM practices based on the ‘ balanced scorecard
configuration’ culled from the research of Kaplan and Norton (2007). Figure 5 below
provides an overview of these drivers in relation to sustainable SCM. The classification of
these drivers is done into financial, internal business process, customer, environment,
legidlation and social. For long-term sustainability, the balancing of these five classes of
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drivers, i.e., financial, internal business process, customer, environment, legislation and social
iscritical.
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Figure 5. Driversfor Sustainable Supply Chains
Source: (Mann, Kumar, Kumar, & Mann, 2010)

Combining definitions of SCM and sustainability, Seuring and Miller (2008) define SSCM
as “the management of material, information and capital flows as well as cooperation among
companies along the supply chain while taking goals from all three dimensions of sustainable
development, i.e., economic, environmental and social, into account which are derived from
customer and stakeholder requirements’. As such, members in a sustainable supply chain
have to fulfil environmental and social criteria but equally have to remain competitive by
meeting customer demands and related economic criteria.

Ramudhin et al. (2010) adopted this definition and proposed a framework (Figure 6) that
incorporates all three dimensions of sustainability: economic, social and environmental. Here
supply chain economics is taken into consideration by minimizing the total logistic cost or
maximizing the profit over the different supply chain activities (purchasing, production,
warehousing, distribution, recycling, etc). Environmental sustainability means that permanent
environmental damages should not be alowed and green house gases (GHGS) emissions
regulations enforced. The social dimension includes such objective as to reduce noise, traffic
congestion, and stress and improve the standard and quality of life of communities around the
supply chain.
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Figure 6. Sustainable Supply Chain Management
Source: (Ramudhin, Chaabane, & Paguet, 2010)

Dey et a. (2011) integrated sustainability with the different processes in a supply chain. They
showed a ssimplified supply chain broken down into the supply chain, value adding chain,
distribution chain, and the reverse logistics chain (d&i% ! & 25| FI&E. ). Inthis study, the
supply chain refers to the operations involved in securing the materials that will make up the
goods or services being produced from multiple suppliers as well as the transportation of
those goods to the manufacturing facility. The value adding chain refers to the corporation,
the management, and the operations involved in manufacturing the goods or services. The
distribution chain refers to the operations involved in getting the finished goods to the
consumers. Finaly, $5i1%! R 2|5H¥E. aso includes the emerging idea of reverse
logistics, shown as sustainable end of product life (Dey, et a., 2011). Over the last decade
reverse logistics has become increasingly important as firms take responsibility for their
products once the consumer has no more need for them (Meade, et al., 2007); (Prahinski &
K ocabasoglu, 2006).
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Figure 7. Sustainable Supply Chain Management
Source: (Dey, LaGuardia, & Srinivasan, 2011)

Hassini et al. (2012) envisage a sustainable supply chain as wheels constituting of six spokes,
representing the major relevant functions within the chain: sourcing, transformation, delivery,
value proposition, customers, and recycling (Figure 8). They highlighted the role of green
procurement, green design, reduction of use of toxic substances, use of green technology and
choice of mode of transportation resulting in lower green house gas (GHG) emissions,
renewable sources of energy, ethical labor practices, fair trade practices, reuse, recycle and
return of products in making the supply chain sustainable (Hassini, Surti, & Searcy, 2012).

Figure 8. Sustainable Supply Chain Management
Source: (Hassini, Surti, & Searcy, 2012)
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Apart from visualizing the sustainable supply chain wheel, they identified nine factors in
sustainable supply chain as market forces, policy and regulations, science and technology,
product development, process capability, sourcing and operations, transport and logistics,
marketing and public relations and social issues. They also discussed that how these factors
contribute to make the supply chain sustainable.

3. Methodology

The research paper uses integrative literature review approach to propose a new framework
for SSCM. An integrative literature review is a form of research that reviews, critiques, and
synthesizes representative literature on a topic in an integrated way such that new
frameworks and perspectives on the topic are generated (Torraco, 2005). A characteristic of a
good integrative literature review isthat it has a methodology that clearly outlines

e Wherethe literature was found
¢ When the search was conducted
e \Who conducted the search

e How the literature was found

e \What number of articles appeared from each combination of keywords and the final
count of included articles, and

e \Why some articles were chosen for inclusion over others.

Perhaps the most important distinction of an integrative literature review is that it can be
considered, in and of itself, a form of research that can stand alone (Yorks, 2008). Although
not empirical per se, an integrative literature review does a systematic and replicable study of
the literature. Since integrative literature reviews are distinctive because they systematically
trace many (almost all) of the literature on a selected topic back to its roots, authors used it to
review all existing frameworks of SSCM before proposing their own framework.

4. Three Dimensional Framework for SSCM

Authors propose a three-dimensional framework for SSCM in which the first dimension
represented on X-Axis is “Supply Chain” actors, the second dimension on Y-Axis refers to
the “Management” while the third dimension on Z-Axis show the “Sustainability”. The
sequence of actors in supply chain and levels in management and sustainability of the
framework are shown in Figure 9 given below.
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Figure 9. Three-Dimensiona Framework for Sustainable Supply Chain Management

1.4. Dimension 1: Supply Chain

The literature provides two broad classification of supply chain. One is based on process i.e.
procurement, production, distribution and sales, while the other one is based on actors. The
actors in a supply chain generally include the supplier, manufacturer, distributor, retailer and
the customer. The authors follow “actors’ classification in their proposed three-dimensional
framework; so that their respective supply chain performance can be measured. These supply
chain performance measures are directed on two dimensions, one on “management” to ensure
efficiency and effectiveness and the other one on “sustainability” to take care of its
stakeholders.

1.5. Dimension 2: Management

The management of supply chain is integra and cannot be overlooked by any forward
thinking organization. As the literature and practice verifies, the management functions of
supply chain are being managed at strategic, tactical and operational levels. The proposed
framework by authors represents this on Y-dimension and also put them in three levels as
operational, tactical and strategic. A well coordinated and effective application of these three
levels on each supply chain actors will ensure efficiency and effectiveness of the supply chain.
Strategic level decisions for management of supply chain may include decisions on strategic
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investments in technology and IT, capital investments; location decisions etc. and the
performance of SC may be assessed on cost, response time, agility, delivery reliability and
efficiency. While, tactical level decisions and measures may include capacity utilization,
make cycle time, order entry methods, inventory turnover ratio, total length of the chain,
inventory days of supply etc. Similarly, operational level decisions may be based on measures
of cost, assets, responsiveness, agility and reliability.

1.6. Dimension 3: Sustainability

Authors followed the most acceptable definition of sustainability in literature, which suggests
that it must fulfil the objectives on three major dimensions, viz. economic, environmental and
social. However, in the proposed three-dimensional framework of SSCM, the right
application of all levels of management dimension (Y-AXxis) on supply chain actors (X-Axis)
i.e. XY dimensions dynamics of the framework addresses the economic responsibility,
whereas we consider the sustainability (Z-Axis) as third dimension of the framework. Like
three levels of management, authors propose three levels of sustainability dimension, such as
innovation, environment and social. And on a conceptual level aparallel can be drawn among
the levels of management dimension to the levels of sustainability dimension.

Innovation: Thisisthe operational level of sustainability dimension to all actors of SC. This
level is not only integral component to the dimension of sustainability to address
environmental and social concerns of the SC actors but also improves economic performance
along with all levels of management dimension. In general SC actors embrace innovations
which increase profitability (measure on Y-Axis), whereas they need to be innovative to
reduce environmental degradation and to become environmentally sustainable. To achieve
sustainability, the innovations may take place at organizational level, process level, product
level, market level and environmental level. Innovations at organizational level may consider
organizational structure and management systems, while process level may include
introduction of a new process for making or delivering goods and services. Product level
innovations may consist of introduction of new product or a significant qualitative change in
an existing product. Environment level innovation may spread across the supply chain,
including steps taken by suppliers (reduced packaging), manufacturer (reduction in hazardous
substances, energy efficient processes), distributors (reduced packaging, efficient
transportation) and customers (reuse and e-waste disposal), whereas innovations at market
level may comprise of dealing with competitors and customers.

Environmental: This can be considered as tactical level of the sustainability dimension to
address the ecological concerns of SC actors. The organizations moving towards achieving
sustainability must include green practices to save environment, which also has impact on
socia wellbeing in along run. This entails innovation in existing way of managing SC such
as cleaner sources of energy and efficient utilization of using existing processes provide cost
benefits along with reducing emission of greenhouse gases. Environmental performance of
the SC may be assessed on green manufacturing, green product and packaging aong with
waste management, recycling, use of alternate sources of energy and compliance of
environmental rules and regulations. SC actors should not only fulfill the compliance norms
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of the government but should also innovate to improve the benchmark and standards.

Social: This is the strategic and highest level of sustainability dimension and addresses the
issues of stakeholders. The actors in supply chain must be accountable for their actions,
which have a negative impact on internal and external customers as well as the society at
large. Organizations can increase the trust of the stakeholders by reporting transparently with
accountability and promote ethical business practices. Transparency in work culture,
providing equal opportunity of employment, compliance with regulations and fair
implementation of policies and procedures may contribute to the sustainability of the
organization. The contribution to the social justice, upholding of the human rights,
discouraging child labour, handling layoffs and worker disputes, and providing relief during
catastrophic disasters etc. can be considered as performance measures of social level of the
sustainability dimension.

Sustainability in supply chain can be achieved not only by its economic accomplishment but
also by successfully addressing the environmental and social issues through innovations.  So
the various supply chain actors while deciding their SC performance should not only consider
efficiency and effectiveness but also their performance on innovation, environment and social
through all levels of management. This framework suggests that sustainability as functional
dimension (Z-Axis) must complement to the functional management dimension (Y-Axis) on
each of the SC actorsto make it as SSCM.

5. Conclusion

The increasing environmental and social concerns at global, regional, national and local
levels are being embraced by the researchers, governments and the business firms with
varying degree of commitments. In most part of the world, regional and national governments
normally consider it low on priority, least on commitment and dismal on compliance, while
business firms consider them non-economic and expensive. However, researchers find these
occurrences reasonable to be addressed in managing the businesses and their supply chain.
Researchers have not only defined the sustainability but also proposed several frameworks to
make their supply chain sustainable.

The authors have used integrative literature review approach to know that how the concept of
supply chain have graduated from supply chain management to green supply chain
management and then to sustainable supply chain management. Fundamentally all SSCM
frameworks use Triple Bottom Line (TBL) perspective given by Elkington (1998)
incorporating economic, environmental, and socia dimensions. The proposed
three-dimensional SSCM by authors suggest that a proper planning (strategic and tactical)
and execution (operational) of Management dimension (Y-Axis) on all supply chain actors
(X-Axis) will lead to economic efficiency and effectiveness of the SC, which could be rightly
termed as SCM. But an effective use of Management dimension on innovation, environment
and social i.e. Sustainability dimension (Z-Axis) on all SC actors will make it a SSCM. The
functional acts of management and sustainability on actors of supply chain make it
three-dimensional SSCM.
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The proposed three-dimensional framework for SSCM will help to conceptualize and design
a new paradigm in supply chain. The need is to make the supply chain sustainable; while it
makes profit from its operations, it should not damage the environment and exploit the
society. When the managers need to think at strategic, tactical and operational levels and
delineate the activities that need to be performed at each level to achieve economic
performance they also need to do the same for achieving sustainability. This conceptual
framework needs empirical validation at thefield level.
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