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Sustainable supply chain management: current
debate and future directions

Gestao sustentavel de cadeias de suprimento: debate atual e
perpectivas futuras

Bruno Silvestre'

Abstract: This paper is a research brief on sustainable supply chain management and covers some of the key elements
of literature’s past debate and trends for future directions. It highlights the growth of this research area and reinforces
the importance of a full consideration of all three key dimensions of sustainability when managing sustainable supply
chains, i.e., the financial, environmental and social dimensions. Therefore, supply chain decision makers need to
unequivocally assess the impact of their decisions on the financial, environmental and social performances of their
supply chains. This paper also argues that risks and opportunities are the key drivers for supply chain decision
makers to adopt sustainability within their operations, and that barriers to sustainability adoption exist. This research
highlights that, depending on the focus adopted, supply chains can evolve and shift from more traditional to more
sustainable approaches over time. The paper concludes with some promising avenues for future investigation.

Keywords: Sustainable supply chain; Risks; Opportunities; Barriers; Drivers; Supply chain sustainability trajectory;
Contingency approach.

Resumo: Esse artigo é um research brief da literatura de gestao sustentavel de cadeias de suprimento, o qual cobre
alguns elementos-chave do discurso atual da literatura e das tendéncias de dire¢oes futuras. Este artigo destaca
o crescimento desta drea de pesquisa e refor¢a a importancia da consideragdo integral das trés dimensoes-chave
da sustentabilidade dentro das cadeias de suprimento: as dimensoes financeira, ambiental e social. Desta forma,
tomadores de decisdo na cadeia de suprimento precisam avaliar os impactos de suas decisoes na performance
financeira, ambiental e social de suas cadeias. Este artigo também destaca que os riscos e as oportunidades sdo os
grandes motivadores para que os decisores dentro da cadeia de suprimento adotem o conceito de sustentabilidade
em suas operagoes, e que barreiras a sustentabilidade existem. Essa pesquisa destaca que, dependendo do foco
adotado, cadeias de suprimento podem evoluir e mudar de posturas mais tradicionais para posturas mais sustentaveis
ao longo do tempo. O artigo conclui destacando algumas areas promissoras para investigagdo futura.

Palavras-chave: Cadeia de suprimento sustentavel; Riscos; Oportunidades; Barreiras; Motivadores; Trajetoria
sustentavel de cadeias de suprimento; Perspectiva contingencial.

1 Introduction

Supply chains are defined as vertical sequences
of interdependent transactions that add value to

Craighead et al., 2007) and supply chain resilience
(e.g., Christopher, & Peck, 2004; Thomé et al., 2015).

the final consumer (Lee, 2000; Christopher, 2005).
The literature on supply chain management has been
growing substantially (e.g., Chen & Paulraj, 2004)
and many areas are now at the core of the discussion
on the theme such as supply chain integration (e.g.,
Fawcett, & Magnan, 2002; Flynn et al., 2010),
supply chain collaboration (e.g., Stank et al., 2001;
Nagarajan & Sosi¢, 2008), supply chain innovation
(e.g., Chan & Qi, 2003; Roy et al., 2004), supply chain
sustainability (e.g., Matos & Hall, 2007, Seuring et al.,
2008), supply chain disruptions (e.g., Tang, 2006;

One of the most promising areas within the supply
chain literature is the intersection between supply chain
management and sustainability (e.g., Clift, 2004).
The term sustainability in the business discourse is
referred to as the concerns with the Triple Bottom Line
(TBL), which includes the need for a simultaneous
assessment on the financial, environmental and social
dimensions of business operations (Elkington, 1997).
Different from the traditional way of doing business,
where short-term financial gains have been the only
focus at the expense of other “less-important” factors
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(e.g., environmental and social factors), the TBL
approach calls for a balance among the financial,
the natural environment and the social dimensions
when making business decisions.

Based on the TBL approach, research areas
related to supply chain management have emerged
such as sustainable operations (Kleindorfer et al.,
2005; Gimenez et al., 2012), sustainable logistics
(Frotaetal., 2008; Lee etal., 2010), reverse logistics and
closed-loop supply chains (Rogers & Tibben-Lembke,
2001; Dekker et al., 2013) and sustainable supply
chains (Seuring & Miiller, 2008; Linton et al., 2007).
Although the sustainability approach has brought
significant skepticism among academics, industry and
policy makers in the past, the literature has become
increasingly more robust. Table 1 shows the number
of studies that cite terms related to sustainable supply
chain management between 2008 and 2015, and its
impressive growth of over 500%. However, some
studies argue that research is significantly more prolific
on the environmental side while the social side of the
TBL still remains neglected (Pullman et al., 2009;
Cuthill, 2010; Silvestre, 2015a). This is because
many studies focus exclusively on the environmental
dimension and ignore the social dimension of business
operations (Bostrom, 2012; Vifell & Soneryd, 2012),
which has given rise to related concepts such as green
supply chains and green operations (Zhu & Sarkis,
2004; Hsu et al., 2013). Although we recognize the
importance of these constructs for the evolution of
the sustainable supply chain management discourse,
in this paper it is argued that these constructs are
incomplete because they miss an important part of the
puzzle: the social dimension. For example, Hutchins
& Sutherland (2008) argue that social sustainability
must be addressed based on four key areas: labour
equity, employee healthcare, labour safety and
philanthropy. More recently, Carbone et al. (2012)
argue that the social performance of supply chains
includes working conditions throughout the chain such
as salary levels, child labour, work safety, working

hours, gender equality, and also product/service safety.
The Benoit et al. (2010)’s proposal seems to be more
holistic, encompassing several indicators segregated
by stakeholder groups. The literature seems to agree
that the social dimension should raise significant
interest given the fact that a growing number of
products, materials and components has been sourced
from ‘low-cost countries’ with inefficient regulatory
systems (Ciliberti et al., 2008; Carbone et al., 2012).

In practice, this tendency of seeing “sustainable”
as the environmental dimension only is not a privilege
from research though. Industry also tends to face the
same anomaly and see sustainability only through the
lenses of their environmental concerns and initiatives.
This tendency disturbs the sustainability discourse
and the perception of what sustainability truly is,
creating confusing interpretations and misleading
impressions that certain supply chains are sustainable,
when in reality they are not because the social
dimension has not been considered. For example,
Lyons et al. (2001) and Colantonio (2009) argue that
social sustainability is related to action and policy
directed to the promotion of social aspects such as
social capital, capability building, empowerment,
stakeholders’ participation, and livable communities.
This research brief argues that studies cannot claim
they focus on sustainability, if the social dimension
is not being addressed. It is absolutely necessary to
focus simultaneously on the three key and interacting
dimensions of the TBL in order to say it is truly a
sustainability research or initiative.

In Brazil, the area is still in its inception and a
few studies are available where the TBL is truly
considered on its three key dimensions. For instance,
Dias et al. (2012) agree with this overall picture and
highlights that while publications on the theme have
grown internationally, in the Brazilian journals the
numbers are not significant. Brito & Berardi (2010)
state that the literature shows that sustainability
initiatives within supply chains are motivated by
environmental pressures for minimum standards and

Table 1. Number of articles listed by Google Scholar per term between 2008 and 2015.

Year/Term Sustainable Supply Sustainable Supply Chain Sustainable Supply

Chain Management Chains
2008 320 165 116
2009 411 258 168
2010 625 407 292
2011 878 558 426
2012 1240 766 565
2013 1540 1030 694
2014 1990 1370 848
2015 1990 1400 880

Increase (%) 522% 748% 659%

Source: Google Scholar (2016) search undertaken on 12 of January 2016.
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competitive pressures. Vanalle & Santos (2014) argue
that, based on an empirical study in the automotive
sector, in Brazil companies still give low importance
to sustainable supply chain initiatives as the traditional
environmental measures only (such as reduction of
hazardous substances and monitoring/control of
effluents) are still the basis for the current dominant
approach. Pedroso & Zwicker (2007) show evidences,
based on a successful project in Brazil, that innovation
and joint action within supply chains are two of the
fundamental drivers for sustainable supply chains.

The operations management literature clearly
indicates that an individual organization’s sustainable
approach would generate real benefit only when it is
expanded to its upstream suppliers and downstream
buyers (Tang & Zhou, 2012; Silvestre & Silva,
2014; Silvestre, 2015a). The literature is also clear
that companies that use holistic solutions and work
closely with their supply chain partners to manage
the trade-offs among the three TBL dimensions
are likely to have better business performance
(Pope et al., 2005; Matos & Silvestre, 2013). Since an
organization in isolation is very limited in what it
can do in practice, consequently sustainability must
be associated with the entire supply chain and its
secondary stakeholders (e.g., government, NGOs,
media, universities), rather than individual parts trying
to be more sustainable without any consideration for
the whole. This research brief aims to contribute to
the sustainable supply chain management discourse
by showing that a holistic perspective (i.e., based on
the entire supply chain) to sustainability (i.e., based
on the TBL) is fundamental when it comes to supply
chain sustainability.

2 Motivations for sustainable supply
chain management

The motivations for supply chains to pursue
sustainable operations are driven by two key factors:
risks and opportunities. Motivation is a critical factor
that impels organizations to pursue certain objectives
(Engestrom, 2001; Deci & Ryan, 2000). In the context
of supply chains that start sustainability initiatives to
pursue more sustainable business practices, motivation
is the key indication of why these supply chains focus
their energy and money on becoming more sustainable.
This discussion is important because the reason why
supply chains implement sustainability initiatives and
pursue more sustainable business practices vary in
terms of the key motivation behind these actions and
understanding this “why” question is crucial for the
advancement of research and practice of sustainable
supply chains.

On one hand, supply chains pursue more sustainable
practices because of the risks they may face if they
decide not to act. Risks can be associated with

for example new and often stricter (in terms of
environmental and social performance) government
laws and new regulators’ policies. This behaviour
from governments and regulators can be a product
of their own sustainability agenda or a reaction to an
external event (e.g., an accident, see Mendes et al.,
2014). Risks can also be associated with pressures
from secondary stakeholders (e.g., activist groups,
NGOs, media, academics) and/or pressures from new
sustainability approaches implemented by competing
supply chains that may deteriorate a supply chain’s
competitive advantage.

The supply chain management literature seems
to agree that risks are one of the most important
management issues that can lead to disruption and
other supply chain problems (Christopher & Lee,
2004). Supply chain risk is related to unforeseen
events resulting in negative consequences for a supply
chain (Narasimhan & Talluri, 2009; Hajmohammad
& Vachon, 2016), while supply chain sustainability
risk is related to events that can lead to negative
social and/or environmental impacts on a supply
chain (Blome & Schoenherr, 2011; Hofmann, et al.,
2014). Therefore, risk management seems to be a
mandatory activity supply chains must undertake
to mitigate such threats (Jiittner et al., 2003). In
regards to sustainability, risk management across
the entire supply chain allows that environmental
and social problems are identified and controlled
before they are exposed publicly (Seuring & Miiller,
2008). Consequently, a well-designed risk-oriented
supply chain management can put companies in a
privileged competitive position (Teuscher et al., 2006).
The literature also argues that a proactive approach
to sustainability lowers the supply chain risk (Carter
& Rogers, 2008). Risk mitigation strategies focus on
reducing the severity of the consequences if an adverse
event happens (Manuj & Mentzer, 2008; Sodhi &
Chopra, 2004; Christopher & Lee, 2004). However,
since some risks are hidden and cannot be identified
in advance (Liyanage, 2007), the literature on supply
chain resilience suggests that decision-makers should
accept that not all hazards and threats can be avoided,
controlled, or eliminated (Peck, 2006). Supply chain
resilience is the system ability to absorb the impact
of the disturbance and get back to the original state
as quickly as possible (Christopher & Peck, 2004;
Thomé et al., 2015). Collaboration among supply
chain members operating at all supply chain tiers
seem to unanimously be on the literature one of the
most important drivers for supply chain resilience
(Fiksel, 2006; Christopher & Peck, 2004).

According to the supply chain management
literature (Norrman & Jansson, 2004; Sheffi & Rice,
2005; Oke & Gopalakrishnan, 2009), each individual
sustainability risk the supply chain faces brings two
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key dimensions that decision makers should consider:
the frequency that an event happens and the severity
of its consequences. Together they capture “how
often” an event can occur (frequency) and “how
bad” an event can be in terms of its impacts, damages
and detrimental consequences for the supply chain
(severity). This research brief puts both dimensions
together (see Figure 1) to be able to understand
how they jointly impact supply chain management
research and practice. The model shows four types
of scenarios:

Type 1: this scenario is associated with events
with low frequency and low severity. Supply
chains must identify and monitor these risks
because these events are rare and insignificant.
Therefore supply chains must identify them
because they are not frequent and players may
not be familiar with them (these risks may be
hidden from decision makers), but they are
not of concern because they are low severity.
However, supply chains need to constantly
monitor these risks anyway in order to track
for changes in their frequency and/or severity
levels.

Type 2: this scenario is associated with events
with high frequency and low severity. Supply
chains must monitor and control these risks
because these events are frequent, but insignificant.
Therefore they are of little concern because
they are low severity. However, supply chains
need to constantly control these risks anyway in
order to keep their severity to the lowest levels
possible. Existing data and models may provide
the knowledge and mechanisms to address them
properly given the fact they are quite frequent
(i.e., supply chains are used to deal with them).

Type 3: this scenario is associated with events
with low frequency and high severity. Supply
chains must identify and mitigate these risks
because these events are not frequent, but
associated with high severity consequences.
Therefore supply chains must identify them
because they are not frequent, i.e., not usual
(these risks may be even hidden from decision
makers). These risks are of the highest concern
because they are of high severity and players
may not be familiar with them. Supply chains
need to identify them and constantly mitigate

TYPE 2 TYPE4
High Monitor and Control Control and Mitigate
Frequent and unimportant events are of Frequent and relevant events are of high
little concern because data and models concern, but supply chains are very likely to be
provide knowledge and mechanisms to prepared to promptly react to them due to its
- address them high frequency
]
c
(V]
=
S TYPE 1 TYPE3
S
L Identify and Monitor Identify and Mitigate
Rare and insignificant events are not of Rare and relevant events are of the highest
concern, but they need to be constantly concern because they can be devastatingdue
monitored anyway to track for changes in to the often lack of knowledge and
probabilities and/or severity levels. preparedness
Low
Low Severity High

Figure 1. Types of risks that can motivate supply chains to incorporate sustainability.
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these risks to reduce their severity levels if they
end up happening.

» Type 4: this scenario is associated with events
with high frequency and high severity. Supply
chains must control and mitigate these risks
because these events are frequent and high
severity in terms of their consequences. Therefore
these risks are of high concern. Supply chains
need to constantly control these risks in order
to reduce their frequency and mitigate their
severity to the lowest levels possible. Existing
data and models may provide the knowledge and
mechanisms to address them properly given the
fact they are quite frequent (i.e., supply chains
are used to deal with them).

On the other hand, supply chains pursue more
sustainable practices because they identify business
opportunities in the marketplace. Opportunities
can trigger the promotion and implementation of
sustainability initiatives towards more sustainable
practices within supply chains. The literature on
supply chain management highlights that opportunities
are what lead supply chains to improve, become
more sustainable and offer long-term value to all
stakeholders (Ballou et al., 2000; Ross, 2013). External
and internal factors influence supply chains to pursue
new opportunities in the marketplace in order to
achieve improved sustainability performance and
shape innovative and sustainable business models
(Zhu et al., 2008; Walker et al., 2008; Hall et al.,
2012; Matos & Silvestre, 2013). Supply chain
opportunities are identified by entrepreneurs who work
in organizations operating within a supply chain, the
so called intrapreneurs (Pinchot, 1985; Davis, 1999).
Analogical reasoning is one of the main mechanisms
used by entrepreneurs for opportunity identification
and assessment (Holyoak & Thagard, 1997; Blanchette
& Dunbar, 2000; Jones & Casulli, 2014). Grégoire
& Shepherd (2012) argue that entrepreneurs can
identify opportunities based on two key dimensions
of analogy: superficial similarities and structural
similarities. Superficial similarity is related to the
resemblance between the well-known domain (i.e.,
related to entrepreneur’s past experience) and the new
domain (i.e., related to the opportunity identified),
while structural similarity is associated with the
resemblance in the relationships between the elements
of the well-known domain and the relationships
between the elements of the new domain (Spellman &
Holyoak, 1996; Keane et al., 1994; Gary et al., 2012).
Together superficial and structural similarities will
shape how supply chains use analogies to identify,
assess and implement opportunities.

Opportunities for supply chains to become more
sustainable (i.e., more environmentally and socially

friendly) exist (Matos & Hall, 2007), and recognizing
those opportunities can put supply chains in a
privileged position to deliver sustainable benefits to
all stakeholders (Hall et al., 2012). The literature also
argues that a proactive approaches to sustainability
opportunity improve supply chain performance
(Marshall et al., 2015; Winter & Knemeyer, 2013).
However, information sharing across the supply chain
seems to be pointed by the literature as one of the
most important drivers for supply chain opportunity
identification and realization (Stank et al., 2015;
Lietal,, 2012; McCarthy et al., 2013).

Supply chain opportunity is related to strategic paths
a supply chain is exposed to and that, if identified
and assessed properly, can present new and better
ways of doing business (Ballou et al., 2000), while
supply chain sustainability opportunity is related to
opportunities that can lead to an improved social
and/or environmental supply chain performance
(Linton et al., 2007; Seuring et al., 2008). According
to the entrepreneurship literature (Mahnke et al., 2007;
Butler et al., 2010; Shepherd & DeTienne, 2005), each
opportunity the supply chain faces brings two key
dimensions that decision makers should consider: the
uncertainty associated with that opportunity (i.e., how
likely the opportunity will unfold itself as expected)
and its potential rewards (i.e., how rewarding the
opportunity is in terms of its impacts, benefits and
consequences). Together they capture “how certain” an
opportunity is in terms of its outcomes (uncertainty)
and “how good” an opportunity can be (financial and
other rewards). We put both dimensions together
(see Figure 2) to be able to understand what those
dimensions jointly mean in terms of implications for
research and practice. The model shows four types
of scenarios:

+ Type 1: this scenario is associated with opportunities
with low uncertainty and low rewards. Supply
chains must ignore these opportunities because
they are not worth pursuing. Although they are
more certain, the potential reward associated
with them is also low.

Type 2: this scenario is associated with opportunities
with high uncertainty and low rewards. Supply
chains must avoid these opportunities because
they are uncertain and insignificant in terms of
the potential rewards they offer.

* Type 3: this scenario is associated with
opportunities with low uncertainty and high
rewards. Supply chains must pursue these
opportunities because these events are more
certain and the potential reward associated with
them is high. Therefore supply chains need to
employ strategies to reduce their uncertainties
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TYPE 2 TYPEA4
. Avoid Partner
High
Highly uncertain opportunities offering Highly uncertain opportunities offering
potentially low rewards should be avoided by |potentially high rewards to supply chains should
supply chains. be pursued with care.
>
=
§=
©
T
9 TYPE1 TYPE 3
[=
> Ignore Pursue
Solid opportunities offering potentially low Solid opportunities offering potentially high
rewards to supply chains should be forgotten rewards to supply chains are desired. Supply
by supply chains. chains should pursue these types of
opportunities.
Low

Low

Figure 2. Types of opportunities faced by supply chains.

even further and be prepared to take advantage
of the potential rewards associated with them.

e Type 4: this scenario is associated with
opportunities with high uncertainty and high
rewards. Supply chains must partner with
associate organizations and chains (i.e., through
joint ventures or other types of partnerships)
in order to explore these opportunities further
and at the same time isolate the current supply
chain operations from the uncertainties these
opportunities may present.

Supply chains are different in the way they behave
in regards to risks and opportunities. Some supply
chains are more prompted to focus on the sustainability
risks they are facing and then act accordingly, i.e.,
engage in a more risk-averse behavior in regards to
sustainability. Other supply chains are more motivated
to act based on the sustainability opportunities they see
for their businesses. i.e., engage in a more opportunity-
seeking behavior. For example, reactive (risk-averse)
supply chains will focus on complying with new
sustainability-based (i.e., social and environmental)
government regulations or changes on the competition
standards, while proactive (opportunity-seeking)
supply chains tend to focus not only on compliance,
but also on improving their sustainability performance

Reward

High

beyond compliance to seize market opportunities
(Walton et al., 1998; Hervani et al., 2005). Supply
chain proactive approaches to sustainability reduce
supply chain sustainability risks (Porter & Van der
Linde, 1995; Carter & Rogers, 2008), increase supply
chain resilience (Craighead et al., 2007; Ponomarov
& Holcomb, 2009) and allow the supply chain to
influence and shape its future (Carter & Dresner,
2001; Silvestre, 2015b).

Besides the key drivers for supply chain sustainability,
the literature also claims for further attention to the
barriers to sustainability. Barriers to sustainability hinder
the ability of supply chains to become more sustainable
and can be of diverse nature. For example, Walker
& Jones (2012) segregate the barriers to sustainable
supply chains into internal and external, including
barriers related to functional issues, strategic issues,
people issues, government, consumers and suppliers.
Al Zaabi et al. (2013) show evidence in their study
that six barriers are more difficult to overcome: cost
of sustainability initiatives, lack of sustainability
standards and appropriate regulations, misalignment
of short-term and long-term strategic goals, lack of
effective evaluation measures, inadequate facilities
and lack of top management commitment. Silvestre
(2015a), in a study focused on the dynamics within
emerging economies, highlights four major barriers
to supply chain sustainability in these environments:



Sustainable supply chain management...

241

corruption, lack of infrastructure, pressing social
problems in urban areas, and informality. As pointed
out by the author, the corruption barrier was recently
observed as the main cause of an unprecedented
corruption scandal involving top executives and
politicians that hit the Brazilian oil and gas supply
chain and its focal company, Petrobras (Romero &
Thomas, 2014; Segal, 2015; Silvestre, 2015a).

3 A new paradigm for supply chain
management

As implied in the discussion above, the theory and
practice of supply chain management have been recently
hit by a new emerging paradigm: sustainable supply
chain management. This trend is irreversible, but it
will take some time until organizations and supply
chains can shift from the old traditional paradigm to
the new paradigm. The transition is underway and
the trend shows evidences that this new paradigm
will eventually become dominant not only on the
research side but also on the practical side, when firms
adopt and make their decisions based on the TBL.
When it comes to this sustainability transition, the
literature explicitly highlights four types of supply
chain approaches in regards to the environmental
and social dimensions of supply chain sustainability
(see Figure 3).

The traditional way to manage supply chains is
to maximize the financial performance and pay little
or no attention to supply chain environmental and

social performances. This paper classifies these as
Efficient Supply Chains (Figure 3). In fact, supply
chain financial maximization literature is vast, and
examples of supply chain profit maximization studies
are everywhere (e.g., Beamon, 1998; Perea-Lopez etal.,
2003; Miller & Matta, 2008). Many supply chain
studies reinforce the importance of the financial
performance often neglecting the environmental and
social performances of their chains. For example,
Chen et al. (2013) consider health/hospital supply
chain performance from the financial dimension
perspective only (i.e., efficiency and cost reduction).
Cho et al. (2012) proposes a framework for measuring
the performance of service supply chain management
exclusively based on efficiency and effectiveness
measures and no consideration for the environmental
and social dimensions. Other similar studies show the
same exclusive attention on the financial dimension
(e.g., Laietal., 2012; Elgazzaretal., 2012). However,
these models have been criticized for not considering
the environmental or the social dimensions of
sustainability (Sen, 1977; Alexander, 2007; Enderle,
2009). For instance, Hall et al. (2012) suggest that
supply chains that focus only on financial performance
are likely to remain irrelevant, and consequently
unsuccessful. Organizations and supply chains are
becoming fully aware that an increasing number of
opportunities are available outside the traditional
short term profit maximization mindset (Chrisman
& Carroll, 1984; Murphy, 2003; Cohen et al., 2008).

Humanitarian SCs Sustainable SC
High Humanitarian supply chains are related to Sustainable supply chains are related to the new
approaches where decisions are made based business paradigm where decisions are made
on social concerns (often besides financial based on a balance between financial,
9 concerns) environmental and social concerns
c
©
£
S
L
o
a Efficient SCs Green SCs
-g Efficient supply chains are related to the old Green supply chains are related to approaches
o
(%] business paradigm where decisions are made where decisions are made based on
Q
“ based on exclusively financial concerns environmental concerns (often besides the
financial performance)
Low

Low

SC Environmental Performance

High

Figure 3. Supply chains approaches in regard to the environmental and social dimensions of sustainability.
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The internal and external pressures for environmental
performance led theory and practice to coin and
implement what we call Green Supply Chains (Figure 3).
The term refers to the incorporation of environmental
protection principles within the supply chain business
practices (e.g., Che, 2010) and it involves evaluating
the impact of operations through the entire supply
chain and products’ life cycles (Handfield et al.,
2005; AlKhidir & Zailani, 2009). Rao & Holt (2005)
and Srivastava (2007) argue that environmental
protection principles must be embedded in all activities
such as product design, sourcing, manufacturing,
warehousing, distributing and end of life product
management aspects of a supply chain. For example,
Sarkis (2003) argues that increasingly numerous
voluntary environmental initiatives are introduced by
supply chains. More recently and with an exclusive
focus on the environmental dimension (obviously
besides the financial dimension), Green etal. (2012)
proposes a green supply chain model that incorporates
green business practices across the supply chain to
support environmental sustainability. Although the
environmental dimension becomes central in this
type of supply chain approach (besides the financial
dimension), the social dimension still does not receive
the same level of attention, if any.

Also, external pressures led theory and practice to
frame and implement what we call more generally as
Humanitarian Supply Chains (Figure 3). This type
of supply chains are related to all sorts of social
charity, disaster relief and even commercial supply
chains. However, one characteristic put all of them
together: the focus on the social dimension (besides
the financial dimension), and little or no consideration
for the environmental dimension. For example, there
is a growing literature on humanitarian supply chains,
which claims that the purpose of these supply chains is
to alleviate the suffering of vulnerable people (Thomas,
2004). Disaster relief supply chains are temporary
and associated with the management of aid material,
information and service flows directed to reduce the
impact of disaster on human lives (John & Ramesh,
2012). These supply chains must be able to respond
to multiple interventions as quickly as possible (Van
Wassenhove, 2006; Tomasini & Van Wassenhove,
2009). Therefore, for disaster relief supply chains,
time is an important concern, and it must involve a
variety of stakeholders to be able to succeed including
donors, humanitarian organizations, NGOs, military,
governments, and beneficiaries (Russell, 2005). Social
charity supply chains are usually more permanent
than disaster relief supply chains, but have the same
purpose: the social performance. They often operate
to bring supplies (e.g., water, food and medicine)
to vulnerable population. Although these supply
chains are often not designed to generate profits, cost
(which is also related to the financial dimension) is

always a key element to be consider. In this regard,
Thomas (2004) suggests that effective cost control is
crucial for an increased performance of these types
of supply chains.

As an evolution of these previous efforts, the
term Sustainable Supply Chains have emerged
to stay (Figure 3). As implied above, the term is
referred to as the one that performs well on both
traditional measures of profit and loss as well as
on an expanded conceptualization of performance
that includes social and natural dimensions (Pagell
& Wu, 2009). Aligned with the World Commission
on Environment and Development (WCED, 1987),
Facanha & Horvath (2005) state that a sustainable
supply chain is efficient (i.e., profitable or cost-efficient),
effective and meets the needs of the present without
comprising the ability of future generations to meet
their own needs. Although many decision makers
see a trade-off between the financial dimension
and the other two key dimensions of the TBL (i.e.,
environmental and social), recent studies indicate
that the implementation of sustainable supply chains
actually leads to commercial and financial success
in the long run (Zailani et al., 2012).

Studies suggest that supply chains are dynamic
entities that evolve over time, and consequently can
be seen through the lenses of the evolutionary theory,
where they learn, innovate, change and become more
sustainable (Silvestre, 2015a). Therefore, supply
chains can eventually evolve from one approach
to the other (Figure 4). For example, supply chains
that use traditional approaches to make decisions
(Efficient Supply Chains) can eventually evolve to
more sustainable approaches, i.e., to green approaches
(Path 1) or sustainable approaches (Path 2) if they
manage to incorporate other TBL dimensions of
sustainability into their operations. In the same
way, supply chains adopting green approaches can
eventually evolve to sustainable approaches as they
learn, innovate and change toward more socially
responsible operations (Path 3). Humanitarians supply
chains can also evolve into sustainable approaches as
they incorporate the environmental dimension into
their decision-making processes (Path 4). Supply
chains can also undertake a reverse path as they
become less sustainable. These reverse paths may
not be typical, but could eventually happen due to
for example a specific supply chain event (e.g., an
accident or disruption) that forces the supply chain
to downgrade or a managerial decision made within
the supply chain to deal with a specific circumstance.

4 Future directions for sustainable
supply chain management research

Base on the discussion above, this research
brief delineates four promising avenues for future
sustainable supply chain management investigations:
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Figure 4. Supply chains paths and trajectories toward more environmentally and socially sustainable approaches.

(i) Sustainable Supply Chain Drivers and Barriers,
(i1) Sustainable Supply Chain Genesis, (iii) Sustainable
Supply Chains and Innovation, and (iv) Supply Chain
Sustainability Trajectories.

Sustainable Supply Chain Drivers and Barriers.
Sustainability initiatives are undertaken by supply
chains because of the risks and opportunities they
face. These are the two main drivers to sustainable
supply chains (Ross, 2013; Hajmohammad &
Vachon, 2016). In the opposite direction, the barriers
to sustainable supply chains are also key to this
research area and are understood to be associated
with the supply chain external and internal contexts
(Silvestre, 2015a; Walker et al., 2008). However,
supply chains are different in what they value,
the nature of their operations, target market, etc.
Consequently, supply chains are also diverse in
terms of the risks, opportunities and barriers they
face. This research brief calls for further research on
how sustainability risks, opportunities and barriers
shape supply chain sustainability efforts in different
industries, countries (i.e., developed, emerging and
developing economies) and institutional settings.
Addressing this gap will allow us to understand why
sustainability is initiated (or not) within supply chains
operating within different contexts.

Sustainable Supply Chain Genesis. Sustainability
initiatives within supply chains are likely to be
initiated by pioneer organizations (not necessarily
the focal company) and then expanded to the rest of

their supply chains. For example, a more proactive
organization operating in certain supply chain starts
some sustainability initiatives and implements more
sustainable practices that will later on be disseminated
to other parts of the supply chain. Following the work
of Silvestre (2015a), the knowledge dissemination
and learning can happen at different pace (e.g., slow
or fast). However, this “dissemination” process does
not happen automatically. It requires deliberate effort
from the disseminator (i.e., the pioneer company that
initiated the movement within the supply) and the
receptors (i.e., other companies in the supply chains
that will later absorb the knowledge and adopt these
sustainable practices). This research brief calls for
further research on how sustainability initiatives
are disseminated across supply chains in different
contexts (i.e., developed, emerging and developing
economies). It also calls for further investigation
on the role played by other elements such as supply
chain integration and collaboration. Addressing this
gap will allow us to understand how sustainability is
disseminated across supply chains. The role of the
focal company in this dissemination process is also
an area that requires further exploration.
Sustainable Supply Chains and Innovation.
Consistent with Pagell & Wu (2009), this research
brief suggests that sustainable supply chains can occur
only through learning and innovation. Knowledge
accumulated within supply chains allows supply chain
members to jointly reduce innovation uncertainties,
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change as a system and become more sustainable
(Smith & Sharicz, 2011; Silvestre, 2015b). Even
within contexts with scarce resources innovation can
be a driver for supply chain improved sustainability
(Calia & Guerrini, 2006; Silvestre & Silva, 2014).
This research brief calls for further research on how
innovations emerge within supply chains in different
contexts (i.e., developed, emerging and developing
economies). The roles played by focal companies,
supply chain integration and collaboration also need
further research attention. Addressing these gaps will
allow us to understand how and why innovation is
connected and triggers sustainability within supply
chains.

Supply Chain Sustainability Trajectories. Managing
supply chain is a complex task (Choi & Krause, 20006;
Ageron et al., 2012). Supply chains are dynamic systems
that evolve towards more sustainable practices through
a continuous, evolutionary and multi-direction process
of change. In this sense, supply chains are similar to
organizations: they are initially immature, but they
learn, absorb, and accumulate knowledge and new
capabilities over time that allow them to perform new
activities, innovate, and develop other capabilities
(Nelson & Winter, 1982; Silvestre & Dalcol, 2007,
2008, 2009; Hall et al., 2012). Supply chain members
jointly learn how to build capabilities for innovations
that help the entire supply chain to become more
sustainable through learning loops (Silvestre, 2015a).
This research brief calls for further research on how
supply chains learn, innovate and evolve in their
sustainability trajectories, what Silvestre (2015a)
framed as the notion of supply chain sustainability
trajectories. It also calls for further research on how
supply chains undertake the specific paths delineated
in Figure 4. Addressing these gaps will allow us
to understand how supply chains evolve in their
sustainability trajectories overtime and how and at
which pace they shift from one approach to the other.

This small list of promising future research areas
is neither exhaustive nor exclusive. The literature is
growing fast and research opportunities to fill the
existing and emerging gaps may arise constantly.
The literature seems to agree that sustainable supply
chain management research and practice are fundamental
and came to stay. However, sustainable supply chain
is a relative concept, and this fact may not allow one
to conclusively state that a specific supply chain “is”
or “is not” sustainable without relying on comparisons
against other similar (i.e., within the same sector or
industry) supply chains. These comparison should
be based on metrics associated with the economic
performance, environmental performance and social
performance of supply chains as a single system.
Also, because of the fact that sustainable supply
chain management is based on context-dependent
issues, this research brief argues that “one size does

not fit all” and calls for contingency approaches,
where supply chain sustainability must be assessed
and managed on a case by case basis.
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