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1. Introduction
This report is the first deliverable in SISVI Work Package 3 (WP3). It describes some essential drivers
and challenges when developing and implementing more sustainable business practices in supply
chains and business networks. We follow the definition of sustainability that is in accordance with the
nowadays-classical triple bottom line concept (Tate et al. 2010; Leppelt et al., 2013); a sustainable
business model integrates economic, environmental and social considerations into the agenda of
creating a profitable business. This is in line with the idea of Shared Value Creation (Porter and Kramer,
2006; 2011) that puts forward two specific notions about the achievement of more sustainable
business practices. Firstly, sustainable business practices should benefit both business and society.
Secondly, in the pursuit of more sustainable business practices, the benefits should create a
competitive advantage for the individual firm; otherwise, the sustainability enterprise is bound to fail.
However, in applying a network perspective on the business landscape (Håkansson et al., 2009), we
interpret such an endeavor as a collective effort rather than one that can be handled by the individual
firm. Levels two and three in Porter and Kramer’s concept of Shared Value Creation (2011), i.e.
redefining productivity in the value chain and enabling local cluster development respectively, will
typically involve or have implications for suppliers and/or customers. From a network perspective, a
sustainable business model needs to build on how the firm can involve and become involved by others
(e.g. suppliers, customers and other relevant stakeholders) in the effort to create sustainable business
networks. Strand and Freeman (2015) interprets this as striving for achieving a ‘cooperative
advantage’, which they see as a more relevant ‘strategic posture’ for the sustainable firm and the
network of which it is part. With a network perspective, this report focuses on what can be considered
drivers and challenges in developing and implementing new and more sustainable practices and
solutions (organizational and technical) in the interfaces between firms as well as other types of actors
(e.g. non-business). More specifically, we look into what role business interaction and business
relationships play for the implementation of sustainability.
Several extensive literature reviews regarding sustainability and supply chain management (SCM) call
for investigations that go beyond the perspective of the individual firm and even the individual supply
chain (e.g. Walker et al., 2008; Hoejmose & Adrien-Kirby, 2012). Several studies also draw attention to
the importance of learning among firms as well as other relevant actors for the achievement of more
sustainable supply chain management practices (e.g. Solér et al. 2010; Vermeulen & Ras, 2006; Seuring
& Müller, 2008; Mollenkopf et al., 2010). This indicates that there is a need for a deeper understanding
of the connection between interaction among firms and more sustainable business practices,
particularly on the network level. This report is intended as a contribution to gaining such an
understanding and it serves as an important input for the empirical research in WP3.
This report is organized as follows. First, in section 2, we shall briefly describe the methodology on
which the research in this report is based. Next, in sections 3 and 4, we respectively present an
overview of the main categories of drivers and challenges we found in the literature. Section 5 contains
a more in-depth discussion of the specific role of interaction and business relationships when
developing and implementing sustainable innovations in a supply chain or business network and
concludes the report.
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2. Methodology and sources of data
In terms of the classification of research methods suggested by Wacker (1998), the research described
in this report is analytical conceptual. Based on a synthesis of findings from reviewing the literature,
we aim to develop a set of drivers and challenges in relation to developing and implementing
sustainable innovations in supply chains and business networks.
The primary sources for this report are SISVI Report 2015-2 (by Havenvid) and the litertature review
which was carried out for the article “The role of interaction in achieving increased sustainability in
supply networks” by Havenvid et al. (2015). The findings of this review were supplemented with
relevant literature found as part of the master thesis written by Hilde Martinsen and Maria Tvedt at
the Department of Industrial Economics and Technology Management and some preliminary results
of a theoretical study which is in progress (Vildåsen and De Boer, 2016, forthcoming).
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3. Drivers
We identified the following categories of drivers: (1) Customer demands, (2) Governmental authorities
and policy makers, (3) NGO’s and non-business actors, (4) Competitors, (5) Top management, (6)
Transparency and integration and (7) Management systems and LCA. We shall describe the findings
for each category in the sections 3.1 to 3.7.

3.1 Customer demands
In terms of placing demands on implementing more sustainability practices, customers are assigned a
highly influential role in affecting individual firms and potentially entire networks (e.g. Walker et al.,
2008). The possibly most influential customers are large corporations and MNCs (Mollenkopf et al.
2010). Large and attractive customers often have the advantage of being able to exert power over
their supply network and as such, implement changes that they deem urgent. Their network position
of being highly relevant to a number of other actors make them influential and therefore drivers of
change. MNCs can put pressure across global supply networks; due to their connectivity, they can
implement change in interaction with a global network of actors and resources causing ‘wide’ effects.
It is suggested that while customers are always important for implementing change, they hold a
particularly vital role in relation to sustainable development as there in addition to the ‘normal’ inertia
of industrial and technological structures are legitimacy issues that need to be overcome. Thus,
customers play an imperative role in spreading sustainable practices in supply networks. Solér et al.
(2010) also classifies demands of end-consumers as a central driver for sustainable practices. In
addition, the authors state that the ‘closeness’ to the end-consumer and its environment affects the
suppliers’ assessment of why and how to implement green values and practices; it is stated that in
relation to sustainability they can only place pressure on the suppliers closest to them. Thus, the closer
the relationship to the end-consumer, the more likely the supplier is to change its practices in relation
to those demands (ibid.).

3.2 Governmental authorities and policy makers
Governmental authorities and policy makers play an important role in setting standards (legal/nonlegal) for environmental and social considerations (e.g. ISO). While this is seen as a positive driver for
enforcing sustainable measurements, indicators and accounting standards across a variety of firms,
there is also the view of this not necessarily being as effective or efficient as other types of drivers. It
is indicated that the standards that are implemented merely on the basis of regulatory pressure might
not become as integrated within the firm or across the supply network as when this is done from
initiatives within the firm or in relation to customers (Walker et al., 2008). Thus, regulatory pressure
can be a positive driving force for starting to implement sustainable practices. However, it might not
be enough to enhance the environmental performance as it does not force the focal firm to embed it
into its “value chain processes as thoroughly as in companies which were initially motivated to do so”
(Handfield et al., 1997 p. 306, in Walker et al. 2008). There is also the perspective of regulation as a
hinder. One example is how rules of public procurement can constrain innovation and thus hamper
the development of new sustainable products and processes (Porter & van de Linde, 1995). Another
issue is how local policies related to specific products negatively affects the efficiency of environmental
initiatives (Huttunen et al., 2014). Nonetheless, standards seem to have an important role in that they
set the minimum requirements and guide those that want to push further than such requirements.
3

3.3 NGOs and Non-Business Actors
NGOs and non-business actors are also important drivers of sustainability issues in supply networks.
They play vital roles in driving the legitimacy for sustainable business practices, forming environmental
and social standards and certifications, as well as handling operations outside of the core business of
the chain or network. As such, they hold a network position that is activated and enforced in relation
to firms as they start to implement sustainable practices. Either they place pressure on firms through
public opinion and thereby become useful in shaping that opinion, or firms reach out as they realise
the need for expertise in shaping that opinion themselves, as well as operations connected to this
process.
The International Organization for Standardisation (ISO) is labelled an NGO but through its great
influence on national governments it basically exerts legal pressure on a global scale (Mollenkopf et
al., 2010). MNCs often experience a higher level of pressure than other firms of implementing the ISO
standards and in turn place pressure on their suppliers to do the same. Crespin-Mazet and Dontenwill
(2012) suggest that in turning to sustainable SCM practices, the individual firm will have to relate to
actors which it ‘normally’ would not have to, such as NGOs and non-business actors. Not least to gain
legitimacy for sustainability issues in relation to the rest of the supply network.
On the topic of closed loops, Kumar (2006) discusses how strategic alliances with non-business actors
can allow the focal firm to concentrate on its core business instead of internalizing sustainable
operations, such as recycling and waste management. Other than business actors thus have an
important part to play in the shaping of sustainable supply networks; regulators and NGOs play the
role of driving standards as well as the legitimacy for such standards and sustainable SCM, and other
non-business actors can take on complementary activities. Miemczyk et al. (2012) however also
identify a hinder in needing to include or assign greater parts of the business operations to nonbusiness actors in supply networks. It is generally a problem to develop and manage supply networks,
and to do so by including non-business actors is identified as an even bigger challenge due to the
different logics of how to create value (economic vs. other).

3.4 Competitors
From the perspective of sustainability potentially representing a competitive advantage, competitors
are also identified as drivers for developing innovative ways of handling green issues in the supply
chain (Linton et al., 2007; Walker et al., 2008). Differentiating the firm or entire supply chain by
adapting products and processes towards sustainability may offer competitive opportunities. On a
different note, Hopkins (2009) identifies competitors as important collaborators as the growing
importance of considering sustainability will change how firms need to organize internally and in
relation to other actors.

3.5 Top Management
Top management is pointed to as one of the most important drivers of implementing sustainable
practices within the firm and throughout the supply chain (Handfield et al., 2005). Also Guinipero et
al. (2012) identifies top management initiatives as an essential and central driver for sustainable
4

practices, which then can be spread to others. The idea is then that initiatives are taken within the firm
by the top management, which leads to new organizational practices and perspectives that
subsequently can be imposed on others in the supply chain through relationships or through
compliance to demands (Dey et al., 2011). Along with such initiatives, organizational values and culture
(Hoejmose & Adrien-Kirby, 2012) as well as communication across the organization (Seuring & Müller,
2008) become essential drivers in the making of a sustainable business model.

3.6 Transparency and Integration
By applying an innovation perspective on what denotes a sustainable firm, Bommel (2011) states a
number of “innovation characteristics” which should drive sustainability: transparency, internal
cooperation, active learning and adapting, and a clear leadership. There is also evidence that there is
clear connection between the integration of internal and external interaction of the firm and successful
sustainable supply chain management. It has been shown that firms that have a high level of
integration internally also employ sophisticated and effective approaches to handling sustainable
practices with their supply network. Thus, firms that have well-organized ways of communicating
sustainability cross-functionally within the firm also have efficient ways of doing this with their various
suppliers (Young and Kielkiewicz-Young, 2001). This shows that in relation to achieving sustainability
in supply networks the internal and external business practices of the firms should be interconnected,
or aligned.

3.7 Management Systems and LCA
The lack of appropriate metrics and data to measure the performance of sustainable practices across
(global) supply chains is part of the transparency problem (Mollenkopf et al., 2010), and partly
therefore, management systems (such as ISO) is also seen as an important driver. Seuring and Müller
(2008) identify such systems as important in spreading internal practices across the supply network.
One type of analysis that has grown in use and importance during the last two decades is life cycle
assessment (LCA):
“Life Cycle Assessment (LCA), which quantifies the potential environmental impact of product systems
within a defined system boundary (International organization for standardization ISO, 2006), is an
important technique for identifying improvements during the design of a product and production
process as eco-design.” (Nakano & Hirao, 2011, p. 1189)
By targeting a specific product or process an LCA aims at identifying the most environmentally
hazardous materials or activities in any specific supply chain. However, to map and analyze all the
materials and activities in a supply chain is extremely costly and resources-demanding, if not
impossible. There are two main problems; firstly, to actually consider all the materials and activities
connected to even just one product, and secondly, to gain access to the required information about
these activities as they take place both within and outside the boundaries of the single firm.
Information retrieval is thus a main concern, which is why standardized tables for commonly used
materials and production or transportation methods are often used. LCA shows the environmental
impacts of selected items and activities, such as the Global Warming Potential (CO2-equivalents),
energy consumption, Acidification Potential and so on. As such, it gives an indication to the involved
firm(s) which parts of the supply chain causes the greatest environmental damage and which areas
5

should be prioritized in the exercise of an environmental practice. Thus, the goal of an LCA is to work
as a tool for decision-making and implementing new practices along the supply chain:
“Life cycle assessment (LCA) is a widely accepted methodology to support decision-making processes in
which one compares alternatives, and that helps prevent shifting of environmental burdens along the
value chain” (Fullana et al., 2011, p. 458).
While LCA is the most effective tool for environmental impact analysis (mainly through the ISO
practice), there are however several identified issues with performing an LCA. Some has to do with the
LCA itself. One is that it solely focuses on environmental factors (and not social) (Huttunen et al., 2014).
Performing an LCA mainly has positive intentions and implications for green issues while it potentially
can harm various social conditions (at the extreme). Thus, while social LCA is under development, a
general LCA neglects these values.
Standardized vs. specific data
Hagelaar and van der Vorst (2002) also call attention to the use of standardized data as opposed to
site-specific. They consider generic and aggregated data from average industrial conditions inadequate
and even misguiding for management decisions regarding the selection of a “specific supplier for a
specific company” (ibid., p. 404). Furthermore, as with the use of any technology or tool, LCA is contextdependent and therefore it is difficult to standardize and convey best practice on how this tool should
be used. Attention is therefore also drawn towards the problem of how to use the results of the LCA
as a tool to make informed decisions and to make actual changes along the specific supply chain – i.e.
how to turn LCA into effective life cycle management (LCM). As a first step towards performing a useful
LCA, Fullana et al. (2011) suggest that the project resources of those executing it should be divided
according to the “Three-Third Principle”. This implies that one third should be used on communicating
mutual goals and targets early on with the client (the focal firm being assessed) so that when the
assessment is done the results are actually something that the client understands and sees a use for.
Another third should be put on helping the client to make use of the results in terms of turning them
into actual practices, and finally one third should be used for the actual analysis.
Integration and collaboration
However, for an LCA to be truly efficient in terms of environmental and economic performance several
authors point to the need to collaborate in the supply chain in order to achieve integrated chain
management (e.g. Hagelaar & van der Vorst, 2002; Seuring, 2004; Nakano & Hirao, 2011). Here LCA
represents the tool to produce information, and collaboration or integration the tools to improve the
performance of that information. Through several case studies Nakano and Hirao (2011) notice that
the type of information shared among business partners is related to the type of relationship; if there
are strong cooperative ties or power relations (for instance due to the share of sales that a customer
accounts for), then more extensive information sharing is made. The relationship thus functions as a
channel for the information produced with an LCA; LCA is a way to produce data, but it is the type of
inter-firm collaboration that determines the use and efficiency of that data in the restructuring of
activities and resources in the supply network. As a result of their study, Nakano and Hirao (2011)
suggest a type of assessment that also considers the economic impact of ‘material flows’ and enables
cost reductions in relation to such flows (Material Flow Cost Accounting). While this extends the data
needed for the analysis, by adding the economic dimension to environmental assessment making, they
6

hope to contribute to corporate decision-makers that need to calculate both the economic and
environmental opportunity cost of their choices.
The indication from the literature is that while there are many studies of the technical dimensions of
an LCA, more management studies investigating the use and practice of this tool is certainly needed.
These studies need to consider 1) the nature of the data (Hagelaar & van der Vorst, 2002), 2) how the
data is perceived by the client (Fullana et al., 2011), 3) how it can be practiced to make informed
management decisions (Nakano & Hiroa, 2011), and finally, 4) how it can function as an information
sharing and communication tool in networks (Ibid.). In a recent publication in Science, the challenge of
achieving an assessment framework that is effective both for assessing environmental impacts and reshaping supply chains was expressed by O’Rourke (2014, p. 1127) in the following way:
“There is a real opportunity to connect global measurement systems, with targeted monitoring,
comparative ratings, and reporting. Even as LCA scientists work through technical challenges rooted in
the complex ecologies of supply chains, they must simultaneously integrate recent lessons from the
behavioural sciences related to effective sustainability communication and behaviour change in order
to design tools that have any chance of being useful for decision-making. Better data, decision support
tools, and incentives are needed to move from policing supply chains to predicting and preventing
unsustainable practices.”

3.8 Drivers of adopting LCA found by Martinsen and Tvedt
Master students Hilde Martinsen and Maria Tvedt wrote a thesis about Life Cycle Analysis (LCA) in
small and medium sized firms (Martinsen and Tvedt, 2015). The thesis was part of the SISVI project.
As part of their thesis, the students carried out a literature review on drivers and barriers of LCA
adoption by firms. This scope is more narrow than the scope applied in the literature review
presented in the previous sections. Still, it is interesting to see if the students’ results are in line with
the results presented in the previous sections. The students distinguished between internal and
external drivers. Internal drivers include: (1) LCA is seen as a tool in product development, (2) LCA is
seen as a useful support tool for management decision-making and (3) a focus on LCA is seen as an
opportunity to create competitive advantage. The external drivers are (1) Customer expectations
regarding firm’s ethical behavior and legal requirements from governments and (2) Customer
demand. These findings are in line with the findings of the larger literature review described in the
previous sections. Seeing LCA as an opportunity for competitive advantage, however, did not come
forward as clearly in the larger literature review.
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4. Challenges and hinders
The challenges and hinders we found can be divided into the following categories: (1) Added
complexity, (2) Costs, (3) Lack of commitment from others, (4) Small and medium-sized suppliers and
(5) Legitimacy issues. These categories are elaborated on further in the sections 4.1 to 4.5.

4.1 Sustainability adding to the complexity of managing in business networks
A number of challenges that firms need to deal with in trying to achieve more sustainable business
practices across supply networks have been identified. Several are connected to difficulties that come
with trying to manage in business networks, but there are some specific issues related to sustainability.
It is indicated that dealing with environmental and social issues and making them part of the business
agenda implies that the spectrum of issues that needs to be dealt with across the supply network is
both ‘widened’ and ‘lengthened’. There are a set of new issues to deal with, and they should preferable
be controlled across several tiers of the supply chain (Seuring & Müller, 2008; Crespin-Mazet &
Dontenwill, 2012).
Through a literature review, Rizzi et al. (2013) investigate collaborative strategies as a means to
implement extended producer responsibility (EPR) in open-loop supply chains. They imply that in the
pursuit of achieving EPR the responsibility of the producers will, to a greater extent than otherwise,
stretch across organizational borders. As there is little knowledge of the full ‘system dynamics’
regarding such responsibility, this pursuit will enhance uncertainties and the need for risk sharing.
Therefore, the authors conclude that the higher the openness to collaboration among the firms in the
supply chain, the more effective the outcomes of EPR; more is gained by sharing risks and knowledge
with others. Also, due to the newness, complexity and uncertainties of pursuing sustainable supply
networks, the authors assign great value to trust-based relationships (ibid., p 569):
“Trust between partners gains particular importance when the levels of process manageability and
outcome interpretability of firm relationships are low, which is the case for many forms of proactive
collaboration within SCs aiming simultaneously for various sustainability goals.”
Sustainability is thus identified as a special supply chain management problem; the scope and depth
of the issues that need to be handled pose a great challenge to the individual firm and the network it
is part of. Seuring (2011) states that it requires the “full” supply chain overview, which is normally not
necessary when controlling costs and qualities of commodities. This in turn calls for supply chain
strategies of a more encompassing type; it is not enough to optimize the operations of the single firm
but a number of other firms (and actors) need to be included. Due to the inclusion of further aspects
than costs and quality and the extended responsibilities, the strategic approach must be both
‘widened’ and ‘lengthened’ (Bommel, 2011). Sustainability aspects thus forces managers to (re-)
consider inter-firm collaboration with their suppliers, either through selecting new suppliers to
collaborate with, or developing existing supplier relationships towards new forms of cooperation –
through ‘closer’ relationships (i.e. deeper interaction) and ‘wider’ relationships (i.e. interaction
regarding new processes), as well as to consider information sharing further upstream and
downstream (Vermeulen & Ras, 2006; Seuring & Müller, 2008; Mollenkopf et al., 2010).
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4.2 Costs
A primary identified hinder and management problem in relation to the internal and external activities
of the firm is direct and indirect costs related to changes and to uncertainties in the process of
implementing a sustainable supply chain (e.g. Seuring & Müller, 2008; Walker et al., 2008; Giunipero
et al., 2012). As for any innovation project, changing existing ways of working, as well as who you are
working with (suppliers etc.), requires investments and there are always uncertainties regarding if and
when the return on investment will come. Such uncertainties can be reduced through the acquirement
of appropriate knowledge, but due to the newness of sustainability (Mollenkopf et al., 2010) as well as
its complexity (Seuring & Müller, 2008) this is a tricky issue.

4.3 Lack of commitment from others
A too strict focus on costs (Hoejmose & Adrien-Kirby, 2012) and the fear of additional costs (Leppelt et
al., 2013) can induce an aspiration to remain ignorant in relation to supplier misconduct. Firms that
are not willing to invest in supplier development or to face the legal consequences of eventual supplier
misconduct are also identified as a central hinder to the implementation of sustainability in supply
chains (Handfield et al., 2005). Based on the results of seven case studies in the chemical industry,
Leppelt et al. (2013) term such firms ‘sustainability followers’. This means that rather than developing
their supplier relationships they choose to trust that they cultivate their own codes of conduct and
sustainability standards, and thereby avoid the costs of co-development. In contrast, ‘sustainability
leaders’ work closely with their suppliers, guide them in implementing sustainable practices, and
perform audits to make sure that the mutually agreed codes of conduct are being practiced. These
‘leader firms’ have a strategy of how to handle sustainability internally (foundation, communication,
guidance, outcome), which they then implement externally through their supplier relationships (Young
and Kielkiewicz-Young, 2001).

4.4 Small and medium-sized suppliers
A common view is that while customers and are identified as main drivers of more sustainable
practices, suppliers need to be “managed”. They can be supporters, but are seldom identified as drivers
(Walker et al., 2008). In an investigation of what drives the participation of small- and medium-sized
suppliers to participate in GSC (green supply chain) programmes, Lee (2008, p. 186) offers an
explanation as to why suppliers might have difficulty in driving these complex types of issues;
“SME suppliers usually lack the information, resources, or expertise to deal with environmental issues.
They have little know-how in bringing into effect the technical and managerial changes that would
enable them to meet emerging environmental and social standards.”
However, not only are suppliers not viewed as drivers, they are even viewed as direct hinders. Lee
(2008, p.186) continues:
“As a result, SME suppliers can be a source of environmental risk and a bottle neck in pursuing the goal
of a greener supply chain.”
Small suppliers are thus seen as struggling with or even hindering sustainable business practices. As
relatively small businesses, they hold an unfavorable position in relation to other larger and more
connected actors. They have fewer resources to sustain both internal and external functions (i.e.
9

relationships) and thus hold peripheral and less powerful network positions. Already engaged in
matching high customer demands with scarce resources, sustainability can become an overwhelming
requirement. There are however of course also positive examples of small suppliers driving these
issues, but this requires openness from customers to learn from their suppliers. Thus, for suppliers to
be able to act as drivers, this demands customers to actually engage in supplier collaboration.

4.5 Legitimacy issues
Gaining legitimacy for driving a sustainability agenda is seen as one of the main challenges both from
the perspective of the single firm and the network it is part of (Walker et al., 2008). In general,
economic key performance indicators drive companies, as this is the way their owners and
stockholders evaluate them. Therefore, it becomes difficult to legitimize the use of any other indicators
and criteria to develop the business and to evaluate performance and success. A highly connected
issue is the notion of there being a trade-off between environmental and economic performance
(Handfield et al., 2005). It is often believed that in order for sustainability to become an implemented
practice within the firm it has to be done at the expense of economic performance. This is partly
connected to the lack of appropriate measures for environmental performance – how should
environmental performance be evaluated in relation to economic performance (Ibid.)? More
specifically, Handfield et al. (2005) point to the problem of aligning corporate environmental strategy
with performance criteria at the commodity level. A main issue thus appears to lie in turning strategies
into actual practices that can also be evaluated.

4.6 Challenges in relation to LCA adoption found by Martinsen and Tvedt
Martinsen and Tvedt (2015) found the following barriers to LCA adoption: (1) The firm does not see
the value of using LCA, (2) Lack of standards, data(bases) and methods, (3) Unrealistic requirements
regarding the available resources and competences in the firm and (4) Difficulties in interpreting and
using the results. The first barrier, i.e. that firms do not see the added value of apply LCA seems to fit
the findings from the larger literature review in the sense that a focus on sustainability is (too) costly.
The other findings from Martinsen and Tvedt are more specific for LCA as a tool but, as we shall discuss
in the next section, are highly relevant when considering how general theories of organizational
behavior can explain why firms may be reluctant to adopt sustainable solutions.
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5. Concluding: the role of interaction and business relationships
The results show that while demands and requirements from customers, governmental authorities
and policy makers can act as drivers for sustainable business practices, there are a number of
challenges to deal with. Managing a supply network in which some actors might be unwilling or unable
to change is of course a challenge, and therefore poor or lack of commitment from others (e.g.
suppliers) is a generally identified hinder (Walker et al., 2008). Also, the lack of legitimacy for
sustainability issues (ibid.), reluctance to invest due to high costs and risks (Hoejmose & Adrien-Kirby,
2012), and lack of transparency and communication in the supply chain (ibid.; Seuring & Müller, 2008)
are indicated to be important hinders. Most importantly, as the strive for increased sustainability
requires extended knowledge and a fuller supply chain overview, there is an increased complexity to
deal with (Seuring, 2011). In the light of these challenges, business interaction and the functions of
business relationships become highly interesting issues.

5.1 Information, knowledge and interaction
Related to green supply chain management, there is an explicitly stated connection between green
supply chains and cooperation (e.g. Seuring, 2011; Gold et al., 2010). Or as stated by Solér et al. (2010,
p. 14):
“Within the field of green supply chain management (GSCM), an interest in supply chain cooperation
to create sustainable competitive advantage, i.e. the collaborative paradigm, has made researchers
turn their attention to information related aspects of the supply chain.”
Thus, connections are drawn between sustainability, inter-firm collaboration, and information and
knowledge sharing. This is also considered by Bommel (2011) who states that in addition to “innovation
characteristics”, the firm needs a set of “cooperative characteristics”. These include: trust, reputation,
joint programs, and cooperative information systems throughout the supply network. This accentuates
the need of an outward-looking focus of the firm in its pursuit of engaging in a more sustainable supply
network. It also assigns a special role to knowledge. The uncertainties connected to sustainability, in
relation to what it means for the individual firm and supply chain to implement it, increases the need
for knowledge and knowledge sharing. As the required knowledge mainly has to do with how problems
are solved across the network, this in turn creates a need for interaction among firms. Furthermore,
as identified in several literature reviews, this interaction needs to be informal rather than formal, and
deep rather than superficial or at arm’s length (Kumar, 2006; Solér et al. 2010; Hoejmose & AdrienKirby, 2012; Rizzi et al., 2013). Lamming and Hampson (1996, p. 53) elaborate on the issue of
collaboration and communication in relation to sustainable supply chains in the following way:
“Supply chains often appear to suffer from poorly-organized information and too many barriers to
communication. At present, this is the case with environmental issues. As the nature of environmental
problems is uncertain in the future, and the focus of future legislation unclear, intra-value chain cooperation would appear to be a fundamental element of any environmental strategy.”
Additionally, the authors argue for the further mutual benefits that can be achieved through
collaboration. It is not only about exchanging information, but also more importantly about learning
and teaching, as well as developing new knowledge and ways of working based on interaction:
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“If a collaborative approach is employed in purchasing, suppliers may be able to help customers
understand the environmental effects and the causes in the supply chain. At the same time, customers
may help suppliers to understand the related issues such as potential competitive advantage and the
criteria used for evaluation and rating. Since each has vested interest in the other’s success, this joint
working should create the best results, giving more cost effective environmental solution and better
market opportunities for the supplier to embed in the customer’s value chain.” (Ibid. p.52)
Young and Kielkiewicz-Young (2001) take the supply network as an explicit focus in their investigation
of sustainable supply network management (SSNM) in eight economic sectors in Europe and North
America. They suggest that by collaborating closely across the network and learning from others, firms
can develop sustainable practices more efficiently, and thereby achieve a competitive advantage:
“To achieve this [competitive advantage] depends on an organisation’s ability to leverage sustainability
advantages in its supply network. It means being open to, working with and even learning from the
network, all of which requires trust.” (Ibid., p. 261)
They argue that while large customers often pose as the greatest driver of sustainability practices, even
small suppliers have been known to influence their customers. Naturally, from the customer’s
perspective this requires an openness to learning from one’s network. Another conclusion is that those
firms that are most involved in SSNM also use the most sophisticated tools and strategies to succeed
with internal cross-functional and inter-firm collaboration; those firms that are the most outward
looking are also the most internally integrated.

5.2 Interaction with non-business actors
Dealing with sustainability also forces managers to consider collaboration with other types of actors
than firms. As has been discussed in previous sections, authorities, NGOs and other non-business
actors have an important role to play and often act driving forces of sustainability issues in supply
networks. What seems less investigated is the nature of the collaboration between firms and such
actors, as they often are only addressed as actors placing external pressure on firms. Howevere, there
are exceptions. For instance, Kumar (2006) uses the case of Nike shoes to illustrate the benefits of
using a non-profit organization to achieve a more sustainable supply chain. By forming a strategic
alliance with the National Recycling Coalition (NRC), Nike outsourced the logistics operations of recollecting the shoes that were to be recycled as part of a green initiative. This alliance created mutual
benefits for the two parties; it permitted Nike to gain access to the network of NRC as well as to use
their services (for payment), and Nike shipped the shoes free of charge to its recycling facility and
subsequently re-used the material in their manufacturing. Thus, through the alliance a closed-loop was
formed which presented added value for both parties. While the example does not illustrate the level
of interaction, it does illustrate the need for mutual benefits in the forming of collaborations. This can
appear challenging in relationships between such different organizations, and is even identified as a
clear hinder to sustainable supply chains (Miemczyk et al., 2012). However, the Nike case
demonstrates the possibility of identifying and practicing sustainability through shared value creation
with non-business actors. Another example is Florence-Crespin and Dontenwill (2012) that investigate
a case within gardening regarding the forming of “cooperative ties” with non-business actors as “a key
success factor to develop the firm’s resources and legitimacy in sustainable development” (ibid., p.
208). They investigated how a gardening distribution company, Botanic, re-defined its strategy in terms
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of incorporating sustainable practices throughout several functions of the firm (purchasing,
transportation etc.). In this process, the company become highly dependent on different types of nonbusiness actors such as NGOs, certifiers, and independent experts for the provision of knowledge,
certification, legitimacy, and connection to specific producers. The firm’s supply network after the
process of becoming an ecological gardening provider was fundamentally different than the one
before. This illustrates a definite ‘widening’ of the network needed for forming a sustainable supply
chain, as well as the possibilities of identifying shared value with actors other than business.

5.3 Type of relationships and networking
Business relationships seem to play a key role in implementing and spreading sustainable practices
across supply networks. Some of the identified reasons are the need for sharing risks, reducing costs,
legitimacy issues but most importantly for learning from or teaching others and for developing new
knowledge. It can be concluded that the types of business relationships that are seen as important in
driving and possibly sustaining business networks that strive for more sustainable business practices
are long-term, trust-based as well as interrelated in the sense that several actors interrelate their
resources and activities to each other. Concerning sustainability, cooperation thus offers the
opportunity of (for instance) a single supplier and buyer learning in relation to each other and
developing sustainable practices within the dyad. Networking on the other hand, implies that several
(tiers of) suppliers and/or buyers learn from each other’s practices and can adapt these practices
collectively. As sustainability by definition is about collectively achieving results that creates benefits
for several and different actors, in business and society, this appears as an efficient way of spreading
and implementing sustainable supply chain chains and networks.
As stated in the introduction, extensive literature reviews have claimed a need for studies of
sustainable supply chain management on the network level, as well as the relevance of the learningand teaching processes between firms. Pursuing a deeper understanding of the network dynamics of
implementing sustainable business practices is thus identified as both timely and relevant. It is
interesting to note that several barriers of achieving sustainable supply networks can be claimed to be
consequences of a low level of inter-organizational interaction: lack of transparency and insufficient
communication in the supply chain(s), lack of supplier commitment, the need for sharing increased
risks and costs, etc. Correspondingly, several of the solutions presented to overcome these
impediments are related to increased interaction: strategic alliances with business- and non-business
actors, increased collaboration in several stages of the supply chain both upstream and downstream,
etc. Thus, as a ‘supply chain management problem’ sustainability appears to force managers to think
differently in terms of whom their firm is to interact with as well as how.
In the pursuit of more sustainable supply networks, interaction appears to matter in (at least) three
important ways. Firstly, to act a driver of sustainable business practices, the ability of a firm to influence
others in the network to change is critical. In this investigation, this ability has been shown to depend
on the network position of the firm in relation to its size, connectedness to a multitude of relevant
others, as well as its capacity to cross-functionally integrate its internal operations with the external
activities and resources of others. Also, other actors than firms can hold strong influencing positions
in terms of being able to place pressure on others to change; NGOs, authorities etc. influence through
policies, laws and certifications. Secondly, how well new and more sustainable business practices fit
into current organizational and technical solutions appear to be crucial for the reduction of perceived
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risk, uncertainty and costs associated with pursuing sustainability. As with other types of change and
development, changing existing ways of working to achieve increased sustainability creates
uncertainties concerning direct and indirect costs as well as other risks. However, the newness and
therefor lack of knowledge of achieving increased sustainability could be seen as raising the stakes to
engage in such development, which enhances the need to minimize the scope of change. For this
reason, connectedness between the internal and external operations of the firm becomes important
as it could facilitate the process of identifying an appropriate fit between existing and new practices.
Thirdly, particular types of business relationships appear to play an essential role in the exchange and
development of crucial resources and activities for more sustainable practices. This is directly related
to the central role assigned to information exchange and knowledge development that need to take
place across organizational boundaries. Both developing and maintaining sustainable SCM practices
require thorough information about the products, processes and relationships of relevant others
(suppliers, customers, and other collaborators), as well as knowledge of how to use that information
to create mutual benefits in relation to those others. An efficient way of gaining such information and
developing the knowledge of how to handle it is interaction through close and long-term business
relationships, which means that trust is an important factor. In addition, learning and teaching in
networks, i.e. through interrelated business relationships, is identified as a particular efficient way for
firms to develop sustainable practices. This also includes working closely with other types of actors
than business; NGOs and non-business actors are identified as important for gaining legitimacy for
pursuing sustainable operations as well as handling activities outside the firm’ focal business areas and
competences.
However, there is also need for management tools to implement and collectively develop such
practices. Here LCA was (briefly) investigated as one such possible tool. The results indicate that how
an LCA can be generated as well as used largely reflects the types of network position and relationships
exercised by the parties involved. Data retrieval is a problem partly due to that there is such a large
amount of data that needs to collected and partly due to suppliers/customers giving access to such
data. However, if the actor collecting the information hold a favorable network position such data can
be more easily retrieved, or if there is a close cooperative relationship. In accordance with the
discussion above, the level of information-sharing thus depends on the type of relationship and level
of interaction. In implementing the LCA it must also be clear what it should be used for and in relation
to whom. This must be clear already on the data retrieval stage as it decides which data is relevant.
However, as this is a problem in many cases, standardized data on aggregated industrial level is used
instead. This is identified as an additional problem as the characteristics of firms, relationships and
networks often are highly specific and context-dependent. While LCA remains the most efficient tool
to conduct environmental assessments, there are thus a number of issues that need to be studied
further: 1) the nature of the data, 2) how the data is perceived by the client, 3) how it can be practiced
to make informed management decisions, and finally, 4) how it can function as an information sharing
and communication tool in networks.

5.4 A behavioral theory of the firm perspective on the drivers and challenges found
In addition to carrying out a review of contemporary Supply Chain Management (SCM) literature,
which led to the drivers and challenges described in sections 3 and 4, we also tried to gain insight into
possible drivers and challenges by analyzing older and more general organizational literature from a
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sustainability perspective. More specifically, we are in the process of carefully analyzing Cyert and
March’s (1963) seminal work “A behavioral theory of the firm” and so far, we have found several
relevant links between concepts from this theory and the drivers and challenges found in the SCM
literature. This is work-in-progress, but some of the findings so far, which are relevant for this report,
are described below.
Stakeholders are of fundamental importance when understanding firm behavior (and therefore also
what drives them and what is seen as challenges). Firms pursue multiple goals at the same time.
However, rather than trying to maximize some sort of overall profit function, goals are attended to
separately and serve as constraints, i.e. for each goal an aspiration level is set, which should be
attained. The active set of goals and the corresponding aspiration levels to be achieved, result from
bargaining processes between several internal and external stakeholders. Top management,
customers, suppliers, government agencies and NGO’s are typically among the group of stakeholders.
The extent to which any of these stakeholders push sustainability as a goal in these bargaining
processes will drive or slow down a firm’s efforts in that direction. Customers are typically an influential
stakeholder and if they are concerned with sustainability, this is likely to surface as an active goal. The
bargaining process between the firm and external stakeholders can be seen as a form of interaction.
Firms constantly seek ways of avoiding and reducing external uncertainty by negotiating contracts with
external stakeholders in order to reduce variability in their actions. Interacting (negotiating) with
suppliers, industry peers and government bodies in order to agree on standards in relation to
sustainability requirements can be seen as an example of this.
When a firm persistently fails to achieve the aspiration level for a certain goal, it will start searching
for solution to again reach this level. The search will typically take the current solution as the starting
point and incremental, rather than drastic, changes are preferred. Also, the search will be driven by
firsy trying out solutions (or changes) which have proved successful in the past, for the firm itself
and/or competitors. This confirms the possible “driver role” of competitors as found in the literature
study.
Firms rarely perform comprehensive comparisons of alternative solutions (they usually adopt the first
solution that meets the aspiration levels) and when they do, rather simple calculations and evaluations
are performed. Firms prefer specific information about actual performance or impact (rather than
forecasts), and which is easily measurable. Management systems and LCA based tools that can easily
provide such information and further simplify the search for alternative solutions are likely to have a
driving effect. However, it seems also logical to deduce from Cyert and March’s theory that more
advanced, cumbersome and forecast based information systems may not have this effect.
The various challenges identified in the literature review can also be related to Cyert and March’s
theory. The review showed that improving the sustainability performance of a supply chain requires a
more comprehensive redesign process across the chain or network, adding to the complexity of the
problem. Such a comprehensive approach, across different firms and actors, fits rather poorly with the
behavioral theory of the firm, which sees the firm as primarily concerned with incremental, local
adaptation. As discussed earlier, from the perspective of the behavioral theory of the firm, the firm
must attain multiple goals at the same time. Sustainability related goals may enter the active set of
goals, alongside profit and cost related goals. However, if implementing more sustainable solutions is
perceived as jeopardizing the attainment of profit and cost related goals, such solutions are likely to
be put on hold (as is suggested by the literature review). We expect also that the remaining challenges,
including the lack of supplier commitment, supplier resources and legitimacy issues, can be related to
the behavioral theory of the firm. These relations will be explored in more detail in forthcoming work.
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5.5 A preliminary conceptual model of connecting drivers, challenges and interaction
Based on the previous sections, figure 1 below, shows our preliminary, overall model of drivers and
challenges related to developing and implementing more sustainable solutions in supply chains and
business networks and the role of interaction in terms of strengthening the drivers and attenuating
the challenges.

Drivers
-

-

Customer demands
Government regulations
- NGOs
- Competitors
- Top management
- Transparency and
integration
Management systems &
LCA

Challenges
-

Added complexity
- Costs
- Lack of commitment
elsewhere
- Small and medium sized
suppliers
- Legitimacy issues

Sustainability meter

(+)

(-)
Importance of interaction:
1. Influencing important stakeholders – improving initial conditions
2. Reducing perceived uncertainty and risk
3. Stimulating knowledge creation and learning

Figure 1: Drivers and challenges in relation to developing sustainable supply chains and the role of supply network
interaction.

As figure 1 shows, external actors in a firm’s supply chain and business network, in particular suppliers,
customers and government organizations can both act as drivers and challenges. Our model suggests
that the strength of each driver and challenge can be influenced by interacting differently with these
external actors. We shall further develop this model, among other things by more precisely
investigating how it can be anchored in comprehensive theories of (inter-) organizational behavior.
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