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This paper uses grounded theory to develop and deepen our understanding of eco-innovation. It pre-
sents, through a series of four propositions, a three-stage supply network typology to help scholars and
managers consider how best to develop these innovations. This typology was constructed by reviewing
existing sustainability frameworks that argued that innovation was a key factor in sustainability.
Moreover we found little consideration given on how to discover and develop eco-innovations. The
literature proposes that a firm with strong ties with a few strategic suppliers will benefit from the
knowledge and technology that spills over from suppliers to the firm during the new product devel-
opment process. In contrast, the network literature explains that the creation of multiple weak ties to
non-strategic suppliers may increase opportunities for identifying innovation. The network literature
further suggests a third and potentially more promising route: building weak ties to suppliers that bridge
‘structural holes’ in the network. We suggest that strong ties with strategic suppliers will lead to the
development of incremental eco-innovations while weak ties with multiple suppliers and with suppliers
that bridge structural holes will tend to lead to radical eco-innovations. Finally, we suggest that once eco-
innovations are developed they should be embedded in the operational processes of other suppliers to
increase the sustainability performance of the focal firm.

© 2015 Elsevier Ltd. All rights reserved.
1. Introduction

The depletion of the Earth's finite resources through increased
consumption, industrialisation and globalisation is causing orga-
nisations to reconsider how they should compete in the coming
years and decades. Specifically, they are concerned with how they
add value and compete through the manipulation of their global
value chains or more accurately their global supply networks.
Simultaneously, consumers are demanding products and services
at increasingly competitive prices, pressuring firms to produce
goods and services at lower costs while absorbing the financial
impacts of increasingly stringent sustainable legislation (Srivastava,
2007). There is a growing pressure on supply chain managers to
provide economical and innovative solutions through waste
reduction and the development of new ‘clean’ technologies, in
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order to support the organisation's goals and strategic objectives
and pacify stakeholders (Koplin et al., 2007; Touboulic et al., 2014).

These pressures are derived from the business environment,
specifically from a variety of stakeholders that are external, internal
and on the fringes of the business. The environment is an
increasingly influential driver of change, particularly as the impacts
of sustainability issues have a considerable impact on a firm's brand
and profitability. Themedia are awashwith examples of prestigious
brands, such as Apple, Nike, Body Shop and Tesco being reported
for sustainability violations ranging from contamination in food
products (the 2013 ‘horsemeat scandal’ in the UK) to slavery and
child labour in raw materials production (Copper and Coltan in the
Democratic Republic of Congo). These sustainability ‘incursions’
have the ability to affect a firm's share value severely, damaging
brands and threatening business survival (Hendricks and Singhal,
2003).

External stakeholders often hold a firm to account for the
environmental and social impacts of internal operations and the
operations of its suppliers (Sharma and Henriques, 2005; Krause
et al., 2009). Responses to these pressures have typically been
ations: a three-stage typology of supply networks, Journal of Cleaner
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defensive (tactical rather than strategic), often failing to mobilise
resources appropriately in order to build up a strategic competence
in sustainability. There are examples of more enlightened proactive
firms (see Forbes.com list of 100 most sustainable companies) that
have been more strategic in the allocation of resources. These firms
appear to view sustainability as a strategic capability rather than as
simply a cost to the business. The complexity and global nature of
most supply networks makes it difficult to have visibility of all the
sustainable implications of doing business (Pagell and Wu, 2009).
We therefore suggest that this is a Resource-Based View (RBV)
argument. We shall address it using the application and develop-
ment of the Natural Resource-Based View (NRBV) of the firm,
originally proposed by Hart (1995) and recently developed by Hart
and Dowell (2011).

We use the definition of sustainable supply chain management
provided by Seuring and Muller (2008: 1700), which states that
“[sustainable supply chain management] … is the management of
material and information flows as well as cooperation among com-
panies along the supply chain while taking goals from all three di-
mensions of sustainable development, i.e. economic, environmental
and social, and stakeholder requirements into account, which are
derived from customer and stakeholder requirements.”

By focussing on core competencies and outsourcing parts of the
production process, many firms appear to havemoved a substantial
sustainability burden onto their suppliers. This has a macro level
benefit for national governments when supply networks are in-
ternational, transferring the carbon burdens of production to the
supplier's host nation (Klein, 2014). Since such host nations are
typically in newly industrialising economies, Western governments
appear to be reducing their carbon emissions and at the expense of
the developing world, a strategy for offsetting carbon taxes (Klein,
2014). Suppliers of raw materials impact the environment during
extraction, manufacturing, and transport processes and affect so-
ciety through interactions with local communities and the work-
force. Attempts have been made in the USA to address this,
especially in terms of minerals extractions, via the Dodd-Franks Act
2010. Section 1502 of this act (2013) requires US companies to
reveal the sources of their mineral supplies, especially those
labelled “conflict.” The response of the industry however was
principally aimed at delaying or even defeating this law. Legal
disputes continue.

Rather than the simplistic, linear supply ‘chain’ concept, re-
searchers have broadly adopted the terminology of industrial
supply ‘networks.’ An industrial network refers to all of the actors
within one industrial sector, or between related industrial sectors,
who may cooperate to add value for the consumer (Håkansson and
Snehota, 1995; van Bommel, 2011). Many suppliers within net-
works may have capabilities to develop innovations that address
sustainability issues. We build on the concept of eco-innovations
prescribed by Carcillo-Hermosilla et al. (2010: 1075) who state
that “[eco-innovation is] … innovation that improves environmental
performance.” We develop this argument by examining eco-
innovations as a strategic concept that operates within a complex
supply network. We argue that these innovations can be product,
process and organisational based. In line with the NRBV we suggest
that these eco-innovations may fall into one of two categories. In-
cremental eco-innovations (product stewardship) would include
the formation of an agreed standard for sustainable activity, such as
the creation of the Marine Stewardship Council, for sustainable
fishing. Radical eco-innovations (i.e. clean technologies: see Hart,
1995; Klewitz and Hansen, 2014) would include the development
of renewable energy technologies that could replace large parts of
the extractive industry.

Process eco-innovations reduce the environmental impact of
the manufacturing process by using cleaner production
Please cite this article in press as: Roscoe, S., et al., Developing eco-innov
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technologies; product eco-innovations ensure products are
designed to generate less waste or include renewable energy
technologies; and organisational eco-innovations deal primarily
with improving working conditions and employee welfare. These
can be further segregated into incremental eco-innovations which
introduce relatively minor changes to existing products and pro-
cesses or radical eco-innovations which have the potential to in-
fluence the sustainable development of entire industries (Hansen
and Große-Dunker, 2013; Klewitz and Hansen, 2014).

Several sustainability frameworks have been introduced over
the past fifteen years including: Sustainable Operation Manage-
ment (Kleindorfer et al., 2005); Green Supply Chain Management
(Sarkis, 2003; Zhu and Sarkis, 2004; Rao and Holt, 2005; Cousins
et al., 2004); Sustainable Supply Chain Management (Seuring and
Muller, 2008; Carter and Rogers, 2008; Pagell and Wu, 2009) and
sustainability strategies in industrial supply networks (van
Bommel, 2011). All these authors see innovation as a key factor in
sustainability yet pay little attention to how firms might find and
develop eco-innovations. We argue that sustainability should be
embedded as part of the way an organisation conducts its business
rather than be seen as something ‘in addition’ to its general busi-
ness practices and procedures. We therefore seek to address the
question: how can firms develop eco-innovations in industrial supply
networks?

By drawing on the RBV (Barney, 1991) and specifically the
Extended Resource-Based View (ERBV) (Connor and Prahalad,
1996) and Network Theory (Benkler, 2006; Jones et al., 1997), we
advance three routes for developing eco-innovations in industrial
supply networks. The first route we term ‘tight’ collaborations:
developing strong ties with strategic suppliers to benefit from the
knowledge and technology that ‘spill-over’ from suppliers to the
buying firm during the new product development (NPD) process.
We suggest that this route tends to lead to incremental eco-
innovations. The second route, we term ‘loose’ collaboration:
creating multiple weak ties with suppliers. This increases the op-
portunities for scanning and securing eco-innovations (Lawson
et al., 2009). This requires a comprehensive understanding of the
supplier network capabilities, requiring high degrees of supplier
market intelligence (Cousins, 2005; Handfield and Lawson, 2007;
Handfield et al., 2009). The third route we term ‘bridging’ collab-
orations: building weak ties with suppliers who bridge structural
holes (Burt, 1992) in the network in order to access the novel ideas
and technologies that they are likely to possess. We suggest that
‘loose’ and ‘bridging’ collaborations will have the tendency to lead
to the development of more radical eco-innovations, which are
more product than process based. Because of the weak ties asso-
ciated with such a network, we would expect to see minimal
organisational innovations beyond a basic understanding of
compliance. Tight collaborations, because of their strong ties, are
more likely to lead to more incremental innovations. These will
tend to be more process than product focused: e.g. the use of kaizen
workshops to improve design processes, reduce waste and speed
up throughput times. We would also expect to see more organ-
isational innovations leading to improvements in working condi-
tions though increased visibility of the supply chain, derived
through greater stability and therefore knowledge and information
sharing. Therefore we suggest that in the eyes of external stake-
holders, the sustainability performance of the firm can be improved
by the embedding of eco-innovations as a strategic objective into
standard procurement management practices.

The remainder of this paper is divided into four sections. The
first section describes the conceptual theory-building methodol-
ogy. In the second section, we make a distinction between chains
and networks, explain the importance of innovation in sustain-
ability, and highlight an important gap in existing sustainability
ations: a three-stage typology of supply networks, Journal of Cleaner
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frameworks. Next, we build a conceptual framework examining the
role of eco-innovations in supply networks by advancing four
propositions. Finally, we suggest ways to test the propositions
empirically, highlight limitations of the framework, and discuss
some research and managerial implications.

2. Theory development: collaborations and eco-innovations

In this section we begin by developing the theoretical argu-
ments that underpin our framework on eco-innovations. We argue
that this is a capabilities-based approach and we build our dis-
cussion by using the RBV and ERBV. We then introduce the concept
of network theory. Finally, we discuss how this applies to the
management of complex supply networks. We conclude by
reviewing the literature on supply chain sustainability frameworks
and highlighting how our research may add to the current
discourse on eco-innovation and supply chain management.

2.1. Collaboration development and business networks

Increasing collaborations between business organisations and
their suppliers has led many scholars to explore and theorise on
how inter-organisational relationships may develop and evolve and
ultimately lead to the creation of organisational competitive
advantage. The RBV perspective has become an established theo-
retical lens for scholars to study the firm and its collaborative re-
lationships, as a portfolio of resources that can be combined to
create maximum value (Barney, 1991; Prahalad and Hamel, 1990).

Research suggests that these network resource endowments
can have a significant impact on rent accumulation and therefore
competitive advantage (Gulati, 1999; Arya and Lin, 2007). Arya and
Lin (2007: 698) term these ‘collaborative networks’: networks
exhibiting social embeddedness (Granovetter, 1985). They define
‘collaborative networks’ as: “… a collection of loosely connected or
close-knit organisations that share resources” (Arya and Lin, 2007,
p. 698). These linkages may help the organisations share a joint
strategic objective. In order to gain a better understanding of how
these networks evolve, scholars have employed Social network
theory (Nohria and Eccles, 1992; Benkler, 2006) as a theoretical
lens. The multi-faceted nature of studying networks however
presents a variety of problems in terms of focus. The literature can
be divided into two distinct streams (Arya and Lin, 2007): external
and organisational perspectives.

Some scholars (e.g. Gulati, 1995; Laursen and Salter, 2006) take a
predominantly external perspective, focussing on inter-firm link-
ages that are able to deliver additional value. These may include
joint new product development work and innovations, such as
collaborations (Cousins et al., 2011; Frohlich and Westbrook, 2001;
Lawson et al., 2009). Scholars have also discussed how using ‘open
innovation’ through social networks can drive new ideas and
business innovations (Chesbrough, 2004; Chesbrough et al., 2006)
and build reputation, leading to higher network profiles and the
likelihood of increasingly productive collaborations (Stuart et al.,
1999; Yan and Dooley, 2013).

The organisational perspective builds on the work of
Granovetter (1985) and Burt (1995, 2000), focussing on the
orchestration of resources within a network by the ‘focal actor’ to
achieve superior performance. These include financial resources
(Ahuja, 2000) and the ability to coordinate and manage a complex
integrated team (Frohlich and Westbrook, 2001). The concept al-
lows for the bridging of structural holes through the organisational
coordination of resources, thus enhancing network outcomes.

Social network theory is complementary to the RBV as it allows
scholars to analyse the effects of the external and organisational
perspectives on the superior allocation of resources between
Please cite this article in press as: Roscoe, S., et al., Developing eco-innov
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organisations within the network. These joint perspectives are
ideal for examining the integration of complex supply networks
(Frohlich and Westbrook, 2001; Lawson et al., 2009). To date, there
have been few studies combining these frameworks focussing at
the organisational level, especially on sustainable supply chains.
Our paper positions a theoretical argument that allows scholars to
bridge this gap, combining social network theory and RBV to un-
derstand how organisations can gain competitive advantage from
building a sustainable orientation to their supply chain innovation
activities.

2.2. A resourced-based view of supply network collaboration

The RBV was initially conceptualised by Penrose (1959) in her
seminal work, in which she took an organisational perspective,
viewing the organisation as a bundle of heterogeneous resources
which depending on how they were combined had the potential to
create sustainable competitive advantage (Peteraf, 1993;
Wernerfelt, 1984). The concept of resources was further devel-
oped by Barney (1991, 2001) and defined as both tangible e.g.
machinery, buildings, technology and intangible (or tacit) assets.
These intangible assets include organisational culture, human
capital, knowledge, reputation, and skills (Itami,1987; Lin, 2001). In
order for a resource to be viewed as ‘strategic’ it must conform to
three essential criteria. Firstly, strategic resources must be ‘valu-
able’ i.e. have the benefit to realise business opportunities; sec-
ondly, they must be ‘rare’, i.e. not readily available and difficult to
acquire; thirdly and finally, they must be non-imitable and non-
substitutable i.e. the resources can only be used for the specific
relationship interaction (Barney, 1991; Das and Teng, 2000).

We seek to extend the RBV, combining it with social network
theory. We focus on developing a framework for considering how
this focus can allow organisations to integrate sustainability prac-
tices and eco-innovation processes into one value adding ‘strategic’
process.

2.3. The knowledge-based view and network theory

Essential to our argument is the flow of knowledge between
organisations within a supply network. This may facilitate the
development of new products and processes as well as the incre-
mental improvement of existing ones. This builds on the work of
Granovetter (1983) who introduced the idea of ‘strong’ and ‘weak’
ties within social network structures. He argued that knowledge
flows are improved between individuals who are in ‘acquaintance
networks’ (a large variety of weak ties) as opposed to individuals
who are constrained within networks that have fewer but stronger
relationships (strong ties). This notion is supported by the work of
Connor and Prahalad (1996) and who postulated the knowledge-
based view of the firm. These authors argue that a knowledge-
based perspective can outweigh and mitigate opportunistic be-
haviours within supply networks. Dyer and Singh (1998) build on
this work and examine the nature of the relationship as a unit of
analysis. They argue that the relationship may facilitate the ex-
change of knowledge across organisational boundaries, identifying
four sources of inter-organisational competitive advantage:
relation-specific assets; knowledge-sharing routines; complemen-
tary resources/capabilities; and effective key sub-processes.

These elements support the ‘dynamic capabilities’ arguments
postulated by Teece et al. (1997), allowing the inter-firm network to
adapt to external environmental competitive and technological
pressures. This seminal work was fundamental in laying the basis
for understanding how an organisation can compete and adapt to
external changes and shocks. A key external pressure on organi-
sations has been the increasing importance of sustainability. This
ations: a three-stage typology of supply networks, Journal of Cleaner
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has essentially moved from a compliance-based process to a stra-
tegic issue facing virtually every type of organisation and inter-
organisational network. This led Hart (1995) to offer further
development of RBV incorporating and defining sustainability as a
strategic framework that should sit within the RBV. He defined this
as the Natural Resource-Based Viewof the firm (NRBV)e he termed
it as ‘ … a theory of competitive advantage based upon the firm's
relationship to the natural environment’. He argued (Hart, 1995:
992) that there were essentially three types of natural (sustainable)
capability: pollution prevention; product stewardship; and sus-
tainable development. Pollution prevention focuses on issues such
as packaging reduction, improved palletisation and logistics
network optimisation, emission and effluent minimisation. Hart
and Dowell (2011), in a review of Hart's original contribution,
conclude that organisations tend to view this type of sustainable
action as a ‘cost saving’ exercise and hence it has proved to be very
popular. In Hart's original paper he describes pollution prevention
as a case of continuous improvement that offers a low-cost
competitive advantage. Product stewardship, which is defined as
minimising the life-cycle costs appears to have been less appealing
to organisations. This process may involve reengineering the
product to make it more sustainable (e.g. BMW's attempts to pro-
duce a fully recyclable car.) In order to achieve these sorts of ben-
efits organisations may have to manage their inter-organisational
networks closely, requiring stakeholder integration. It may also
involve pre-empting key competitors e.g. developing technologies
that can give competitive advantage such as battery technology for
electric cars. Sustainable Development or Clean Technology
development as it was subsequently termed by Hart and Dowell
(2011) is the final and most influential ‘natural’ strategic capa-
bility. This involves minimising the organisation's environmental
growth and development and may include the adoption of ‘reverse
supply chains’ (Kocabasoglu et al., 2007), requiring the incorpora-
tion of sustainability and environmental impact into every aspect of
the supply network. This may involve a complete product redesign,
or the design of completely new products and processes.

Unfortunately, as Hart and Dowell (2011: 1476) point out, the
majority of organisations focus only on pollution prevention; they
are not embedding sustainability into their long-run innovation
cycles. They are also not seeing it as a major source of competitive
advantage, rather as a compliance issue. This is perhaps because
organisations view the sustainability agenda as ‘in addition’ to what
they are already doing as opposed to it being embedded as part of
‘what’ they are actually doing. We now build on this argument by
examining how supply networks can respond more effectively to
these changes.

2.3.1. Distinguishing between supply chains and networks
The traditionally accepted view among practitioners and aca-

demics alike is that an organisation is part of a ‘chain’ or activity of
supply, beginning from raw materials and finishing with the
customer. A natural development from this perspective is the view
that organisations operate within networks, some very complex
others less so. The concept of a network is not new, indeed in 1939
Roethlisberger and Dickson's work argued about the importance of
social networks within organisations. Since then the network
concept has been progressively developed within management
(see Nohria and Eccles, 1992). The use of network theory within
supply chain has become increasingly common parlance, although
this terminology is not without its issues. Harland (1996) outlined
four main uses of the term ‘supply chain management’ (SCM): (1)
the internal supply chain that integrates business functions
involved in the flow of materials and information from the inbound
to outbound ends of the business; (2) the management of dyadic or
two party relationships with immediate suppliers; (3) the
Please cite this article in press as: Roscoe, S., et al., Developing eco-innov
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management of a chain of businesses including a supplier, a sup-
plier's supplier, a customer's customer and so on and; (4) the
management of a network of interconnected businesses involved in
the ultimate provision of product and service packages required by
end customers (Harland, 1996, p. S64). The authors argued that by
using the network (and nodes within the network as focal points)
as the unit of analysis, organisations are able to view themselves as
part on an interrelated network. This in turn means there is a wider
focus on relationship management, the understanding of ties, weak
and strong, and the efficient management of knowledge flow
within and between the networks.

Accordingly, networks may be seen as multi-dimensional, con-
sisting of internal (inter-organisational) networks (Lincoln, 1982:
26) and external (intra-organisational) networks (DiMaggio and
Powell, 1983: 148; Granovetter, 1983; Burt, 2000). An inter-
organisational network perspective seeks to understand how the
various relationships between actors and nodes (ties) influence the
network structure as a whole. Burt (1980, 79) provides a detailed
schema for analysing network structures, recommending five
different principles: cohesion; equivalence; prominence; range;
and brokerage. Cohesion and equivalence are principles for sorting
actors into common groups. Cohesion models group actors
together if they share strong common relationships with one
another; equivalence models group actors together if they have
similar relations with other actors in the organisation (even though
they may not be directly linked). Cohesion and equivalence models
are both used to explain similarities in the attitudes and behaviours
of the actors in an organisation. Prominence, range and brokerage
models are used to explain the extent to which an actor is advan-
tageously positioned relative to others in an organisation. Promi-
nence models assess the popularity of actors in the network.
Whereas range and brokerage models measure the extent to which
actors can ‘get away with’ pursuing their own interests.

Using this concept of network theory, a supply network can be
defined as the inter-organisational network of companies that ex-
ists upstream to any one company in the value system (Choi and
Krause, 2006: 639). Supply networks are essentially an inter-
connected web of exchange relationships between the firm, its
suppliers and its suppliers' suppliers. The structure of the supply
network takes shape due to a constant exchange of valuable re-
sources between these actors. As with any exchange network,
supply networks can be viewed as complex adaptive systems with
no single company deliberately orchestrating the totality of its
design (Choi et al., 2001). The structure of a supply network forms
over time through the constant interaction between a firm and its
suppliers. The structure or pattern of relationships between the
firm and its suppliers then influences the subsequent behaviour of
each actor in the network. We use the industrial supply network as
our research domain. The inter- and intra-organisational networks
are responsible for information exchange. According to Burt (1980,
2004) the level and type of information exchanged will depend on
the strength of the ties between actors. He argues that a network
with a high degree of weak ties tends to facilitate a greater degree
of information flow and thus new ideas than does a network with a
few amounts of ‘stronger’ ties. Having established that ‘networks’
are an important and useful domain as a unit of analysis to un-
derstand the supply management process we now turn to discuss
how innovation could be used as a catalyst to drive up levels of
sustainability within a given network.

2.3.2. Innovation as a key driver of sustainability
Hart (1995) strongly argued that firms should view the devel-

opment of ‘clean technologies’ as a source of long-run sustainable
competitive advantage. Fifteen years later (Hart and Dowell, 2011),
argued that firms had been reluctant to change. The reasons for this
ations: a three-stage typology of supply networks, Journal of Cleaner
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include how businesses cost such processes (Boons et al., 2013) or
that the perceived strategic value is not recognised (Boons et al.,
2013; Hart and Milstein, 2003; Hockerts and Morsing, 2008).
Others (Carrillo-Hermosilla et al., 2010) have argued for eco-
innovation to be recognised by firms, defined as ‘innovation that
improves environmental performance’. This again aligns with the
ideas of Hart (1995) when he discusses ‘product stewardship’ and
‘clean technology development’.

The sustainability literature argues (see Klassen and Vachon,
2003; Vachon and Klassen, 2007) that firms continually need to
improve their products and processes through constantly inno-
vating, sometimes radically, but more commonly incrementally, in
order to minimise harm to the environment and the communities
in which they operate. Just as important is the need for firms to
ensure that suppliers are doing likewise; we might term this an
eco-innovation network. These eco-innovations may have the po-
tential to change entire industries (Klewitz and Hansen, 2014).

The supply chain literature is beginning to focus on this
important issue. Narasimhan and Narayanan (2013: 28) applied
innovation to supply networks, stating that “innovation is the pro-
cess of making changes to products, processes, and services that result
in new value creation to the organisation and its customers by
leveraging knowledge efforts of the firm and (or) that of its supply
network partners”. Innovation can be further divided into incre-
mental or radical. Radical innovations embody a new technology
that results in a new market infrastructure, while incremental in-
novations are products that provide new features, benefits, or im-
provements to the existing technology in the existing market
(Garcia and Calantone, 2002). While these innovations may in-
crease the economic performance of the firm, they may not
necessarily lead to environmental and social benefits. This paper
concentrates on building on the idea of eco-innovations. We pre-
sent an idea that encompasses both the network supply side focus
and product or process development. Eco-innovations are focused
on the development of sustainable products and services for
increased competitive advantage, an integrated sustainable inno-
vation process that is defined by Hansen and Große-Dunker (2013,
pp. 2407e2408) as “… [the] commercial introduction of a new or
improved product, service, product-service system, or pure service
which leads to environmental and (or) social benefits over the prior
version's physical life-cycle”.

Hart (1995; Hart and Dowell, 2011) proposes several sustain-
ability strategies where innovation is a prominent component. One
such strategy is pollution prevention that utilises technology
focused on preventing harmful emissions at the front end of the
process rather than relying on expensive ‘end-of-pipe’ pollution
control devices. Similarly, clean technology strategies use in-
novations that reduce material and energy consumption through
technological advancements that provide for human needs without
straining the planet's resources (Hart, 1995; Hart and Dowell, 2011).
Other scholars have reached similar conclusions about the impor-
tance of innovation in sustainability. For example, Klassen and
Vereecke (2012) state that innovation is crucial in improving the
management of social aspects of the supply chain. They stress the
significance of obtaining social innovation capabilities which
include the development of new markets and the identification of
novel approaches to cost reduction by involving stakeholders from
outside the established supply chain. Hockerts andMorsing (2008),
argue that innovation plays a paramount role in the area of
corporate sustainability. Boons et al. (2013) go so far as to say that
eco-innovation can improve sustainability performance, where
such performance includes ecological, economic, and social criteria.
Having highlighted the importance of innovation in sustainability
we now draw together the literature on supply networks, sus-
tainability and innovation to propose a definition of eco-innovation
Please cite this article in press as: Roscoe, S., et al., Developing eco-innov
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supply networks as ‘an interconnected web of suppliers within one
industrial sector or between related industrial sectors that interact
with a focal firm to develop sustainably focused innovations with the
aim of improving economic, social, and environmental performance’.

2.3.3. Gaps in existing sustainability frameworks
By reviewing extant sustainability frameworks we show that

innovation is highlighted as a key component of sustainability. We
also demonstrate that scant attention has been paid to ways of
finding such innovation. The Brundtland Commission provides a
widely used definition of sustainable development, describing it as
“development that meets the needs of the present without
compromising the ability of future generations tomeet their needs”
(WCED, 1987, p. 8). Sustainable development integrates the
consideration of economic growth, environmental protection, and
social equity, simultaneously and on amacro-level (Figge and Hahn,
2004). When incorporated by the firm, it is sometimes called
corporate sustainability (Figge and Hahn, 2004). These definitions
stress the importance of the firm's ability to balance social, envi-
ronmental, and economic factors, a concept known as the Triple
Bottom Line (Elkington, 1998, 2004). A positive Triple Bottom Line
reflects an increase in the company's value, including both its
profitability and shareholder value and its social and environ-
mental capital (Savitz and Weber, 2006).

One of the first sustainability frameworks in the supply chain
literature was termed Sustainable Operations Management.
Kleindorfer et al. (2005) outlined three factors contributing to the
sustainability of a firm's operation: green product and process
development; lean and green operations management and; rema-
nufacturing and closed-loop supply chains. This framework in-
cludes a discussion of sustainable technologies and the importance
of sustainable design in developing sustainable products. However,
the authors stop there and do not explain how sustainable tech-
nologies might be found. Moreover, Sustainable Operations Man-
agement frameworks are, arguably, limited to the first two of
Harland's (1999) SCM categories (internal operations and dyadic
buyeresupplier relationships), due to the distinct focus on a firm's
operations.

Linton et al. (2007) suggest the change of focus from operations
management to SCM is important in sustainability because the
supply chain considers the product from initial processing of raw
materials to delivery to the customer. As an alternative framework
to Sustainable Operations Management, Sarkis introduced the
concept of ‘green supply chain Management (GrSCM)’ (Sarkis,
2003; Zhu and Sarkis, 2004; Rao and Holt, 2005). GrSCM is
defined as “integrating environmental thinking into supply chain
management, including product design, material sourcing and se-
lection, manufacturing processes, delivery of the final product to
the consumers, as well as end-of-life management of the product
after its useful life” (Srivastava, 2007, pp. 54e55). The rubric of
GrSCM includes concepts such as lifecycle analysis (Karna and
Heiskanen, 1998; Rebitzer et al., 2004; Pennington et al., 2004),
closed loop supply chains (Guide and Van Wassenhove, 2006,
2009), environmental technologies (Vachon and Klassen, 2007)
and reverse logistics (Zhu and Sarkis, 2004). Many of these concepts
include one or more type of product or process innovation. How-
ever, GrSCM frameworks provide little explanation on how to find
sustainable technologies that may reside with suppliers. Further-
more, GrSCM frameworks concentrate on environmental issues to
the exclusion of societal concern.

Several frameworks for Sustainable Supply Chain Management
(SSCM) have been advanced. Seuring and Muller's (2008) SSCM
framework includes: triggers for SSCM including stakeholder
pressures; supplier management for risks and performance and;
SCM for sustainable products which considers the product's entire
ations: a three-stage typology of supply networks, Journal of Cleaner
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life-cycle. Carter and Rogers (2008) focus instead on strategy,
organisational culture, transparency, and risk management. The
role of innovation in supply chain sustainability is given limited
attention within these two frameworks. The Pagell and Wu (2009)
SSCM framework does, however, acknowledge the importance of
innovation. They used case studies of ten exemplar companies and
found that an organisational capability to innovate is precursor for
successful SSCM. Yet, while they acknowledge innovation's
importance, their framework does not suggest how to find this
innovation. In addition, it can be argued that GrSCM and SSCM
frameworks only cover the first three of Harland's (1999) categories
(internal operations, dyadic, and chain) and do not move into the
fourth category of networks.

Miemczyk et al. (2012) state that sustainability needs to be
understood from an even higher level of analysis than the supply
chain: the network level. Roome (2001) explains “networks have an
identified role in innovation for environmental management and
sustainable development” (p. 70). However, studies examining
sustainability at the network level are rare (Miemczyk et al., 2012).
One framework, van Bommel (2011), does move into Harland's
(1999) fourth category of networks. He argues that the capability to
develop a sustainability strategy is influenced by the innovation
power of the focal company and its supply network. He proposes
that focal companies will choose a defensive (risk-based) strategy
when the innovation characteristics and management approaches
represent a low level of innovation power and an offensive strategy
(development of sustainable products) when a high level of inno-
vation power is present (van Bommel, 2011). While the van
Bommel (2011) framework sees innovation as a key criterion in
determining sustainability strategies, it does not explain how firms
can find innovations within industrial supply networks. We
attempt to fill this gap by outlining three network typologies for
developing eco-innovations.
3. Towards a conceptual framework for sustainable supply
networks

We now move towards developing a conceptual framework for
eco-innovation supply networks (see Table 1). We advance a ty-
pology of three supply network designs suited to building eco-
innovations. We use the SCM and network literatures to highlight
contrasting suggestions for finding innovations that may reside
with suppliers. We argue that firms can access innovation by
developing strong ties with strategic suppliers in order to benefit
from the knowledge and technology that may spill-over from
supplier to buyer during the NPD process; we term these ‘tight’
networks. We propose that this network structure is more likely to
Table 1
Eco-innovation supply network typology.

Supply network strategy Description Resourcing

Tight (strong ties) Developing new products with
existing major collaborators. Focus
on working with key supplier
partners

Focused strategi
Cross-functional
closely with sup

Loose (weak ties) Scanning the supply network to
acquire new eco-innovations.

High degrees of
intelligence requ

Bridging (weak ties) Developing new and novel eco-
innovations.
Use of Open Innovation and black
box techniques

High degrees of
intelligence requ
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lead to the development of incremental eco-innovations. Our sec-
ond typology is ‘loose’ networks; these involve creating multiple
weak ties to non-strategic suppliers in order to increase the op-
portunities for finding innovations. This is a form of environmental
scanning. Our final typology we call a ‘bridging’ network, wherewe
suggest that firms gain access to innovations by building weak ties
to suppliers that bridge structural holes in the network. We suggest
that employing these last two typologies is more likely to lead to
the discovery of radical eco-innovations leading to the develop-
ment of innovative clean technologies. Fig. 1 depicts the interrela-
tionship between the four propositions and our network
typologies.

3.1. Eco-innovation and its effect on sustainability performance

The media, governments, NGOs and consumers make little
distinction between whether a firm or its suppliers cause harm to
the environment or society (Sharma and Henriques, 2005; but see
the Dodds-Frank Act, 2010/2013). Therefore, when the firm at-
tempts to improve sustainability performance, suppliers need to be
closely involved in the process. It follows that discovering and
developing eco-innovations and then transferring them to other
suppliers to allow for implementation within their operations may
be one way to enhance a firm's sustainability performance in the
eyes of external stakeholders.

Corporate sustainability performance (CSP) is a measure of the
extent to which a firm embraces economic, environmental, social,
and governance factors into its operations, and ultimately the
Eco-innovation focus Potential eco-innovation outcomes

c resource.
teamsworking
plier teams.

Process/product Incremental eco-innovations. High
level of organisational innovations.

supply market
ired.

Product/process Radical eco-innovations, low
organisational eco-innovations due
to lack of visibility. Focus on eco-
centricity i.e. working with eco-
focused suppliers

supply market
ired.

Product/process Radical eco-innovations, low
organisational eco-innovations due
to lack of visibility. Focus on eco-
centricity i.e. working with eco-
focused suppliers
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impact these factors have on the firm and society (Artiach et al.,
2010). Awaysheh and Klassen (2010) extended the CSP concept
into the supply chain, stating that sustainable supply chain per-
formance is concerned with company level engagement, capturing
the extent to which the focal firm actively engages in sustainable
supply chain practices and its commitment to these activities in the
supply chain. These practices may improve a firm's sustainability
performance. They include investment in clean technologies for
manufacturing that reduce harmful emissions and designing
products that use fewer resources and rawmaterials (Hervani et al.,
2005; Grosvold et al., 2014).

A firm can engage in these practices by taking newly discovered
eco-innovations and transferring them to suppliers so that the
technology or process can be implemented in that supplier's op-
erations. For example, process eco-innovations usually incorporate
cleaner production technologies that reduce waste and effluents
during raw material extraction, manufacturing and distribution;
three activities often within a suppliers remit (Huber, 2008;
Rennings et al., 2006). Product eco-innovations engage suppliers
in the design stage potentially leading to the use of more envi-
ronmentally sound (Lamming et al., 1999) materials and reductions
in product and packaging waste (Hart and Milstein, 2003; van
Hemel and Cramer, 2002). Implementing organisational eco-
innovations in a supplier's operations can lead to an improve-
ment in the welfare of the supplier's workforce (Klewitz and
Hansen, 2014). As external stakeholders take a more holistic view
of sustainability they will tend to see a firm's CSP improving as
suppliers minimise the environmental and social impact of their
operations. Therefore, we suggest that once an eco-innovation is
identified the focal firm should aim to transfer these technologies
and processes to other suppliers so they can be implemented in
supplier operations. This leads to our first proposition:

P1: Firms that implement eco-innovations in a supplier's operation
are more likely to improve sustainability performance than firms
that do not.

3.2. Building strong ties with strategic suppliers

Determining how firms access eco-innovations in supply net-
works requires an understanding of what motivates a firm to look
beyond its boundaries for innovation. We draw on the Extended
Resource Based View (ERBV) discussed earlier to explain why firms
enter into supplier relationships and how these relationships create
access to strategically important resources. Several authors suggest
that the RBV is limited to a discussion of resources and capabilities
existing internally within the firm and fails to acknowledge stra-
tegic resources that may be present externally (McEvily and Zaheer,
1999; Afuah, 2000; Das and Teng, 2000). The ERBV is founded on
the assumption that strategic resources beyond the boundaries of
the firm can be accessed, especially given the existence of certain
types of inter-firm relationships (Lewis et al., 2010). Competitive-
ness depends not only on individual resources and capabilities held
by the firm, but also on those shared with suppliers or clusters of
firms (Wilk and Fensterseifer, 2003). Lewis (2000) notes that if the
resources provided cannot be copied or replaced by competitors,
their ownership is not of critical importance, and that many stra-
tegic resources developed in manufacturing processes are in fact
owned by suppliers. Strategic resources can include assets, capa-
bilities, organisational processes, firm attributes, information, and
knowledge (Lewis et al., 2010).

It becomes clear that a firm can access strategic resources
through relationships and ties with suppliers. Theses ties permit
the exchange of valuable knowledge and technology. The strength
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of a tie is a combination of the amount of time, the emotional in-
tensity, the intimacy (mutual confiding), and the reciprocal services
that characterise the tie (Granovetter, 1973). Acquaintances (weak
ties) are less likely to be socially involved with one another than are
our close friends (strong ties) (Granovetter, 1973, 1983). Applying
this concept to industrial supply networks, we see that a firm has
strong ties to the suppliers with which it interacts closely and on a
regular basis. These suppliers are often strategically important to
the firm. The firm has weak ties with those suppliers with which it
engages infrequently, usually in a non-strategic capacity.

The SCM literature suggests that the creation of strong ties be-
tween a firm and a small number of strategic suppliers may lead to
knowledge and technology spill-overs from the supplier to the firm
during the NPD process (Mayer, 2006; Koufteros et al., 2007; Perols
et al., 2013). The acquisition and transfer of knowledge between
buyers and suppliers represents a fundamental driver of innova-
tion, enabling parties to coordinate and discover new solutions to
technical and commercial challenges that exist in the market
(Cousins et al., 2011). Perols et al. (2013) propose that ‘supplier
integration’ has a positive technology spill-over affect, providing
buyers with knowledge of external technology innovations and the
opportunity to appropriate these innovations. Some authors go so
far as to argue that tempting suppliers into an NPD project requires
a ‘rationalisation’ of the supply base (e.g., Shin et al., 2000).
Following rationalisation, Shin et al. (2000) suggest that the few
remaining suppliers become highly integrated into the firm's
products or processes. The underlying assumption is that such
integration provides returns in the form of higher product inno-
vation levels resulting from knowledge and technology spill-overs
that occur during the process (Mayer, 2006; Koufteros et al., 2007).

While this literature focuses on the broad notion of ‘innovation,’
the principal of building strong ties to strategic suppliers can easily
be extended to eco-innovations. The only difference here is that the
objective is not merely profit maximisation but the development
innovations that minimise harm to the environment and society.
Strong ties are needed to transfer complex knowledge, implement
ideas, and exploit them via technology refinement and product
development (Michelfelder and Kratzer, 2013). Strong ties have
been shown to lead to higher reciprocity in inter-organisational
alliances (Uzzi, 1997) and to have a positive relationship with
knowledge transfer (Kale and Singh, 2007). Simard and West
(2006) state that strong ties are characterised by redundant infor-
mation overlapping with the existing knowledge base of the
companies involved and these ties are associated with the exploi-
tation of existing technologies. This indicates that strong ties tend
to lead to incremental innovations (West, 2006). So, while strong
ties can lead to the development of eco-innovations, these in-
novations are more likely to be incremental improvements on
existing technologies or processes. Incremental innovations can
include the use of clean technologies during manufacturing to
reduce carbon emissions or focussing on process improvements
that enhance worker welfare such as addressing excessive over-
time. This leads to our second proposition:

P2: Firms that build strong ties to strategic suppliers will have a
higher propensity to develop incremental eco-innovations than
firms that do not.

The idea of strong ties between the firm and its strategic sup-
pliers is depicted in Fig. 2 below.

Interestingly, the network literature suggests quite a different
route for finding innovations. In the next section, we use network
theory and the network literature to explore the nature of indus-
trial supply networks and advance two alternative routes to
discovering eco-innovations.
ations: a three-stage typology of supply networks, Journal of Cleaner



Fig. 2. ‘Tight’ supply networks: building strong ties to strategic suppliers. Fig. 3. “Loose” supply networks: building weak ties to multiple suppliers.
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3.3. Creating multiple weak ties with suppliers

In general, the network literature indicates that a firm should
not limit its relationships to a handful of strategic partners but
instead create multiple weak ties to enhance its opportunities for
finding innovations. Granovetter (1973) maintains that while
strong ties foster efficient interactions, weak ties serve as bridges to
more novel, unique, or timely information. While densely clustered
strong-tie groups execute efficiently and effectively via the free and
routine sharing of information, information homogeneity is known
to develop in strong-tie clusters, leading to long-term unchallenged
group consensus (Harrison and Carroll, 2002;Wenger,1998). Actors
embedded solely in strong-tie groups actually constrain their own
performance, due to the self-inflicted bounded rationality of group
members. Conversely, actors cultivating weak-tie connections gain
access to more unique ‘outside’ perspectives and information, and
are thus better positioned for innovation than their strong-tie
group counterparts (Granovetter, 1973).

Innovation is an information intensive activity in terms of both
information collection and information processing (Ahuja, 2000;
Lawson et al., 2009). Each additional actor to which a firm has ac-
cess serves as an information-processing mechanism, absorbing,
sifting, and classifying new technical developments and going well
beyond the information-processing capabilities of a single firm
(Ahuja, 2000; Lawson et al., 2009). Firms on their own can only
pursue a finite number of technologies and lines of research;
however, through collaboration, firms can achieve economies of
specialisation (Koufteros et al., 2007). As network actors continue
to specialise and impart this knowledge and expertise to other
actors, the potential for generating innovations grows exponen-
tially (Koufteros et al., 2007). Fox et al. (2013) found that organi-
sations connected to many partners may be expected to be more
innovative than those connected to fewer. Shan et al. (1994)
established that the number of collaborative relationships a firm
creates is positively related to its innovation output. In a study of
the chemical industry, Ahuja (2000) found that the greater the
number of weak ties possessed, the greater the subsequent inno-
vation output of the firm. He explained that a firm's weak ties serve
as a mechanism for knowledge spill-overs and contribute positively
and significantly to its innovation output (Ahuja, 2000). Fig. 3 de-
picts the focal firm creating weak ties to supplier A1, A2, B1, C1.

Weak ties can give a company access to non-redundant infor-
mation and offer the firm an opportunity to explore new technol-
ogies (Simard and West, 2006; Ahuja, 2000). Unlike those
associated with strong ties, this new technology can take the form
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of radical innovation. Radical innovations are major departures
from, or discontinuities in, the state of current knowledge in terms
of product performance, process technology, or substantial cost-
saving technology; thus, they embody high degrees of new
knowledge (Utterback and Abernathy, 1975; Liefer et al., 2000;
Song and Di Benedetto, 2008). These innovations can be classed
as eco-innovations if they provide environmental or social benefits.
Radical eco-innovations have the ability to change entire industries
through dramatic changes to products, as seen with recent de-
velopments in electric vehicles, or through significant process in-
novations such as sourcing from home markets to reduce carbon
emissions and gain more control over labour conditions (e.g.
American Apparel in the US, or Manomama in Germany) (Plieth
et al., 2012; Porter and Kramer, 2011; Hansen and Große-Dunker,
2013).

Johnsen (2011) believes that it is insufficient to focus purely on
the involvement of suppliers connected directly to the firm when
seeking radical innovations. He concludes that when companies
face conditions of technological uncertainty, managers need to
involve the wider supply network rather than just the suppliers
they deal with directly (Johnsen, 2011). Such conditions may
require connecting with new suppliers outside existing networks,
those that are not within the company's usual field of vision
(Birkinshaw et al., 2007; Ragatz et al., 2002; Song and Di Benedetto,
2008; Johnsen, 2011). Therefore, we posit that weak ties provide
access to new knowledge and technologies, thus providing a
greater opportunity for discovering radical eco-innovations. This
leads to the third proposition:

P3: Firms that create multiple weak ties to suppliers will have a
higher propensity to discover radical eco-innovations than firms
that do not.

We now turn our attention to the concept of structural holes and
suggest ways to access the novel ideas and technologies likely to be
possessed by suppliers that bridge these holes in industrial supply
networks.

3.4. Developing weak ties to suppliers that bridge structural holes

Suppliers that have exclusive access to other densely knit clus-
ters of suppliers, or who span industry boundaries, have the po-
tential to possess novel, transferable ideas and technologies. When
two densely knit clumps of strong ties are not connected to each
other, a structural hole is present in the network (Burt, 2004). Burt
(2004) suggests that people who are situated near holes in a social
ations: a three-stage typology of supply networks, Journal of Cleaner



S. Roscoe et al. / Journal of Cleaner Production xxx (2015) 1e12 9
structure are more likely to have good ideas because people's
opinions and behaviours are more homogeneous within groups
than between groups. Therefore, people connected across groups
are more familiar with alternative ways of thinking and behaving,
providing more options from which to select and synthesise (Burt,
2004). These structural holes are bridged by the creation of weak
ties (Granovetter, 1983; Burt, 2004). A bridging tie links two nodes
whose respective contacts are not otherwise linked and is by
definition always a weak tie (Michelfelder and Kratzer, 2013).
Companies that bridge structural holes in the network occupy
powerful brokerage positions as they arbitrate the information
flows between densely knit clumps of strong ties (Kogut, 2000).

Applying these concepts to industrial supply networks, we see
that suppliers who bridge densely knit clumps of strong ties either
within the same industry or across different industries span a
structural hole in the network, permitting access to new ideas and
technologies. Based on occasional rather than frequent interactions,
these ties offer more pathways to new information because they
provide access to different networks and thus different sources of
information (Granovetter, 1985). Take, for example, an aerospace
supplier who forms a bridging weak tie to a supplier in the auto-
motive industry. By sharing knowledge or technology not previ-
ously encountered in each other's industry, both parties benefit
from new ideas and innovations. If this exchange leads to an
improvement in environmentally or socially responsible workplace
practices, then eco-innovations may result. The focal firm can then
access these innovations by building weak ties to these suppliers.
Fig. 4 shows the focal firm creating weak ties with suppliers A2 and
B1 as these suppliers bridge the structural holes to suppliers Z and
Y, respectively. Suppliers Z and Y can either reside within the same
industry (but in a distinct supply network) or in different
industries.

We suggest that firms should concentrate on building ties with
suppliers that bridge structural holes, as these relationships are
more likely to lead to the discovery of radical eco-innovations. A
structural hole indicates that people on either side of the hole have
access to different flows of information (Hargadon and Sutton,
1997). Acting as a bridge between such diverse actors may enable
a company to tap into the knowledge contained in multiple net-
works (McEvily and Zaheer, 1999). Bridging ties may foster greater
information access than strong ties due to ‘transitivity.’ This is the
principle of acquiring resources not only from the direct weak-tie
Fig. 4. “Bridging” supply networks: building weak
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connection, but from any other direct connections held by the
weak tie partner (Rapoport and Horvath, 1961; Autry and Griffis,
2008). A firm seeking to bridge weak ties has the capability to tap
into the resource base of an entirely different network via a single
contact (Vanhaverbeke, 2006). Therefore, firms that create weak
ties to suppliers that bridge structural holes may benefit from new
knowledge and technologies, creating a greater likelihood of
uncovering radical innovations. If these innovations address envi-
ronmental or social issues, they can be classed as radical eco-
innovations. This leads to our fourth proposition:

P4: Firms that create weak ties to suppliers that bridge structural
holes in industrial supply networks will have a higher propensity to
discover radical eco-innovations than firms that do not.

Table 1 provides a summary of the eco-innovation supply
network typology. Here we see that a “tight” supply network
strategy requires focused strategic resources that are acquired by
cross-functional teams in the focal firm working closely with sup-
pliers. In the “loose” supply network configuration the focal firm
scans the supply network to acquire eco-innovations by building
weak ties to new supplies. In the third configuration, the focal firm
builds relationships with eco-focused suppliers (i.e. eco-centricity)
who bridge structural holes between existing and new industrial
networks.
4. Conclusion

According to Miemczyk et al. (2012), the majority of papers on
sustainability in the SCM literature use an internal/functional or
dyadic level of analysis and studies examining sustainability at the
network level are rare. Using a network perspective, this paper has
advanced a conceptual framework for Sustainable Supply Net-
works. By reviewing existing sustainability frameworks we have
highlighted the importance of innovation in sustainability. We have
then outlined three routes for finding eco-innovations in industrial
supply networks. We suggest that once an eco-innovation is
discovered, the technology or process should be transferred to
other supplies in the network to improve the sustainability per-
formance of the firm in the eyes of external stakeholders.

We recommend that researchers attempting to test the above
propositions use a single or multiple case study design. To test the
ties to suppliers that bridge structural holes.
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first proposition, researchers should establish a firm's current
sustainability performance level and then possibly use a longitu-
dinal study to investigate whether or not the implementation of
eco-innovations in a supplier's operation leads to demonstrable
sustainability improvements. To test the second proposition, re-
searchers could study the NPD process between a firm and two or
three strategic suppliers to determine if knowledge or technology
spill-over is more significant and whether incremental eco-
innovations result. For the third proposition, researchers would
need to study suppliers connected to the firm by weak ties. Inter-
esting findings would include whether (and how) weak ties might
lead to the development of eco-innovations and whether these are
incremental or radical. To test the fourth proposition, researchers
should first establish where structural holes exist in the network,
possibly using Social Network Analysis, and then determine if
building weak ties to these suppliers leads to radical innovations.

4.1. Research limitations and areas for future research

One limitation of this paper is that the propositions are based on
the literature and have not been empirically tested. Campbell
(1974) explains that the transition from framework to formal the-
ory occurs as “frameworks are tested against reality until they are
eventually developed into theories as research study builds upon
research study” (p. 415). Our hope is that this paper will stimulate
additional theory building and conceptual development within the
supply chain management discipline. Given the early development
of the framework, the propositions should be considered pre-
liminary and should be subjected to further refinement through a
variety of empirical research methods.

A second limitation is the distinct focus on suppliers to the
exclusion of other stakeholders. We view suppliers as being critical
stakeholders in firm sustainability as they directly affect the
product or service provided by the firm. However, we do
acknowledge the importance of considering other stakeholders
when addressing sustainability. Roome (2001), states that stake-
holder analysis is significant for sustainability because it highlights
the importance of frequent, meaningful interactions between
companies and stakeholders. Therefore, an important future area of
study is the role other stakeholders (such as community actors,
governments, non-governmental organisations, and employees)
play in Sustainable Supply Networks. The use of Stakeholder The-
ory to investigate how stakeholders influence the economic, envi-
ronmental, and social activities of industrial supply networks could
prove particularly intriguing.

4.2. Research and managerial implications

We believe that the framework advanced here should prove
interesting to academics because it begins to fill a gap in existing
sustainability framework theories. We have highlighted that
innovation is a key driver of sustainability and that existing
frameworks do not explain how to find eco-innovations that may
reside with suppliers. We have attempted to fill this gap by
providing three network structures to finding eco-innovations.
Furthermore, we have explored a contradiction between the SCM
and network literature and have suggested that both strong ties
with strategic suppliers and weak ties with multiple suppliers can
lead to the discovery of eco-innovations. The framework provides
academics with propositions that can be tested in future empirical
research.

We hope that this paper will be of interest to managers because
it highlights the importance of looking beyond firm boundaries for
eco-innovations. Further, we suggest to managers that once these
eco-innovations are discovered, they should be transferred to other
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suppliers and then implemented to improve sustainability perfor-
mance. In addition, we provide managers with three alternative
network structures for finding eco-innovations. Finally, we propose
to managers that strong ties are more likely to lead to incremental
innovation improvements while weak ties, and particularly weak
ties to suppliers bridging structural holes, are more likely to lead to
radical innovations. Managers are provided with the opportunity to
explore each alternative route as part of their sustainability
strategy.
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