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Public Sector Supply Chain Management:

A Triple Helix Approach to Aligning Innovative
Environmental Initiatives

Azley Abd Razak; Martyn Rowling; Gareth White; Rachel Mason-Jones

Abstract

This paper argues that in order to deliver greater levels of sustainable performance, environmental strategy
should be addressed at the supply chain level and not just at the level of the individual organisation. It
demonstrates the similarities between the environmental statements of companies in both the private and
public sectors and proposes that public sector organisations, by virtue of their considerable spend with private
sector organisations, are in a powerful position to encourage and support environmental initiatives throughout
their supply chains. Drawing upon Triple Helix Theory the paper discusses the importance of unifying the efforts
of government, industry and academia in order to identify and operationalise innovative thinking in economies.
It explores the roles of public and private sector organisations along with universities in developing
environmental strategies and practices within supply chains. Environmental Management Systems (EMS) are
discussed and the Eco-Management and Audit Scheme (EMAS) is identified as a potential mechanism for
structuring and reporting the collaborative environmental improvement performance of supply chains.

Keywords: green supply chain management; performance; university; industry; engagement; alignment

The relationship between the holistic performance of supply chains and the satisfaction of end consumers is
strong. Diverse globalized markets require tailored yet flexible supply strategies however, spatially distributed
supply lines also introduce increased political, economic, and natural risks to already complex operations
[Wilding, 2012; Manuj, Mentzer, 2008]. The risks and difficulties associated with ever-expanding globalized
supply chains have subsequently led to a significant rise in strategies to repatriate sources of supply where
possible [Brosze, 2010; Hameri, Hintsa, 2009; Christopher et al., 2006].

The importance of managing ‘green’ issues in organizations has been recognized for a considerable length of
time [Plant et al., 2015; White et al., 2014a; White, James, 2014; Chan et al., 2013; Pane Haden et al., 2009] and
corporate attitudes towards the environment have become of increasing concern to the public [DEFRA, 2011;
Clark, 2004]. Environmental issues are pertinent to both public and private sector organizations and they are
increasingly becoming key elements of many organizations’ strategies; further, there is an expectation to
evidence the environmental performance of the supply chain. Given the continuing pressures to improve
profitability and manage risks, Supply Chain Managers walk a thin line between balancing cost reduction and
maintaining the provision of service and supply [Manuj, Mentzer, 2008; Hong-Minh et al., 2000].

This paper proposes that by aligning the efforts of government, university, and private sector organizations in
supply chains through the framework of EMAS, greater potential holistic environmental performance can be
achieved. This improved performance, when aligned correctly with stakeholder requirements, will also be of
added economic and social benefit to those organizations comprising the supply chain. The approach can also
be of assistance to small and medium sized organizations that account for the majority of national economic
activity [URS, 2010] and typically experience great difficulty in developing and implementing quality and
environmental management systems [White et al., 2009; 2014a]. It may also be a valuable initiative that will
minimize the potentially deleterious effect of increased levels of manufacturing, should the trend to repatriate
sources of supply continue.



Public and Private Sector Strategic Procurement

Procurement can be divided broadly into that which is undertaken in the private sector and that which is
undertaken in the public sector. Collectively they comprise a considerable proportion of national economic
activity [Hoctor, Keating, 2009]. Both public and private sector procurement face similar problems with respect
to balancing cost reductions against quality of supply and service, although the public sector tends to be more
highly regulated, and therefore constrained [Linnaet al., 2010; Schapper et al., 2006].

The public sector traditionally has viewed procurement as a clerical activity and has based purchasing decisions
on the issue of cost [Quayle, Quayle, 2000]. The importance of the procurement function is now recognized, and
increasingly plays a strategic role within public sector organizations. This change has been driven by increasingly
complex product choices, heightened use of technology, a switch in focus from cost to best value, and in line
with this paper’s perspective, an increased consideration of environmental issues [Zheng et al., 2007; Beukers
et al., 2006; Paulraj et al., 2006; Gelderman, van Weele, 2005; McCue, Gianakis, 2001; Cavinato, 1999; Reck,
Long, 1988; Caddick, Dale, 1987]. Many authors agree that procurement has become increasingly recognized at
the corporate level with some suggesting that it should be considered equally important like other strategically
significant functions such as marketing, finance, and operations [Paulraj et al., 2006; Cavinato, 1999; Rink, Fox,
1999; Mclvor et al., 1997]. Despite this, it has been observed that public sector procurement is still focused on
reducing transaction costs and fails to consider the total acquisition costs of products [Staples, Dalrymple, 2011].

Developing an effective and strategic procurement function is becoming increasingly a priority for managers
who recognize that it has a definitive role in the ultimate success of the public sector [Deasy et al., 2014;
Matthews, 2005]. Despite the increasing recognition of the need to develop a strategic approach to public sector
procurement, the academic focus has largely been based on the private sector [Murray, 2001] and on conceptual
frameworks [Cousins et al., 2006], although it is recognized that some researchers have attempted to address
this [Quayle, 1998; Quayle, Quayle, 2000; Beukers et al.,2006].

Some argue that strategic procurement can incur costs for organizations, particularly with the introduction of e-
business [Angeles, Nath, 2007]. This includes costs including purchase of technology and associated training, and
learning curve and maintenance costs, which potentially increase business risk. However, it can also be shown
that the long-term benefits of developing strategic procurement practices far outweigh the up-front costs, with
many agreeing that such an approach actually improves the financial performance of an organization [Vickery et
al., 2003; Carr, Smeltzer, 1999; Carter, Narasimhan, 1996]. Biemans and Brand claimed ‘that the strategic
management of procurement may trim procurement expenditure between 5-15 per cent over a three-year
period’ [Biemans, Brand, 1995, p. 400]. At the same time, recent austerity measures have further stressed the
importance of controlling public expenditure, exemplified by a KMPG survey of senior executives in the public
sector that indicated 67% were ‘planning to reduce procurement costs’ [KPMG, 2010].

Although there are many differences between the public and private sectors, and the literature often treats
them as separate entities, they are in fact mutually dependent. The public sector spends on all manner of inputs,
while services are outsourced to private sector organizations. Consequently, the public sector is a source of
potential business for the private sector; correspondingly, private sector companies are potentially sources of
innovation and increased value for money for the public sector.

Public sector organizations are therefore in a position to direct and influence the strategic goals of their
suppliers, through introducing mandatory contractual requirements, or suggesting and supporting
complementary initiatives. The next section discusses the importance of addressing environmental issues at the
level of the supply chain and not just at the level of the individual organization. This affords the opportunity of
utilizing public sector procurement strategy to influence the increasing importance of the environmental
performance of entire supply chains.

Environmental Dimension of Strategic Procurement

The internal motivation to improve environmental performance is primarily driven by its potential economic
benefits [Markley, Davies, 2007], but organizations are also facing increasing external pressure to reduce their
environmental impact. These pressures arise from legislation that governs the effects of their actions and often



imposes targets for emissions and waste reduction [White et al., 2014a; 2014b; Chan et al., 2013]. External
pressure also arises from the market’s complex expectations that an organization will endeavour to act
responsibly for the long-term benefit of the wider society [DEFRA, 2011]. This expectation for responsible
behaviour is increasingly being extended to the supply chain, with supply chains of companies being expected
to perform within required boundaries. Consequently, the strategic directions of organizations are not based
upon financial measures alone [Finkbeiner et al., 1998].

Therefore, environmental strategy can be seen as a common focus among a wide variety of organizations.
Indeed, it may be argued that the aim of any organization’s environmental strategy is to reduce and then
minimize its deleterious effect upon the environment, even if the means by which they translate the
requirements into action vary widely. Table 1 presents excerpts of the environmental policies and statements
of a sample of public and private sector organizations, taken from documents freely available via their websites,
and shows their similar intentions toward environmental management and improvement. Organizations in
different fields recognize their responsibility towards the wider environment. Some also state their responsibility
toward improving society and others make reference to specific measures of performance such as the reduction
of fossil fuel and carbon dioxide emissions. Cardiff Council in Wales, in agreement with the assertions made in
this paper, highlights the importance of collaborative working and partnering to improve environmental
performance.

Therefore, it is reasonable to deduce that the environmental strategies of organizations within supply chains
and networks share similar overall aims, which are fundamentally to manage and improve their impact upon the
environment. In practice however, there is evidence to show that some organizations are compelled to act
individualistically and pursue the attainment of their own immediate operational and environmental goals
rather than focus on the holistic performance of the supply chain. This prevents other organizations in the supply
chain from making improvements in their own environmental performance [White et al., 2014b]. This self-
interested approach, while beneficial to the individual organization and its environmental performance, may
affect the holistic environmental improvement potential of supply chain leading to a reduced competitive
advantage. Treating ‘green’ issues at the level of the supply chain rather than the individual organization may,
therefore, be an approach that yields greater overall environmental impact and benefit.

Reiterating the point made in the previous sections, public sector organizations are in a position to direct and
influence their suppliers; therefore, to some degree, the environmental activities of entire supply chains.
However, adopting this approach implies that the strategic role of the public sector procurement function may
become even more significant. This is somewhat problematic since the function already faces considerable
pressures in meeting current requirements and challenges. Rather than burdening an already highly pressured
discipline, the next section draws on Triple Helix theory to recognize the complementary roles of government,
industry, and universities in delivering innovation and how they may be aligned to address the increasingly
important aspect of supply chain environmental performance improvement.

Triple Helix

The evolutionary Triple Helix model was developed by Etzkowitz & Leydesdorff [Etzkowitz, Leydesdorff, 1995].
It describes the different degrees of collaboration between the three main actors

involved in national innovation, namely government, universities, and industry. The term Triple Helix is an
analogy for the central idea that when each helix (actor) is linked to each other, the overall value of collaboration
is strengthened [Etzkowitz, 2003, 2008]. The model depicts three different degrees of collaboration, termed
statist, laissez faire and hybrid, which relate to different outcomes in terms of maximizing national innovation
potential. It suggests that for a country to grow through its innovation strategy, it must make the transition from
statist and laissez-faire positions towards a hybrid triple helix position.

The defining characteristic of the statist position is that the govern ment controls academia and industry. A major
element of this is that the government plays the major role in ‘driving’ academia and industry, while at the same
time planning the control to organize them to encourage innovation. Meanwhile, industry is regarded as the
national champion, while the university’s role is mainly reduced to teaching and academic research [Etzkowitz,
2003; Ranga, Etzkowitz, 2010]. However, with this model, government or industry will not be able to exploit the



potential knowledge generation activities within universities as both teaching and research tend to be far
removed from industry needs and universities do not have any incentive to engage in the commercialization of
research [AbdRazak, White, 2015; Etzkowitz, 2003).

In the laissez-faire model, governments, universities, and industry operate independently as separate
institutional spheres [Etzkowitz, 2003]. It is expected that firms in an industry should operate separately in
competitive relationships and should only be linked through the market. The government would be limited to
addressing only those problems that can be defined as market failures. In the laissez-faire condition, industry is
the driving force, with the other two spirals acting as ancillary supporting structures [/bid.]. In this model, the
individualistic mentality is more prominent and creates a type of heroic entrepreneur. The advantage of this
model is that industry can grow without any undue interventions by government [AbdRazak, Saad, 2007]. The
downside to this is that the system makes it difficult for

Table. 1. Sample of Environmental Strategy Statements

Organization Statement

Cardiff Council Cardiff Council acknowledges its role and responsibility for the protection and
enhancement of the environment. Through sustainable development, as laid out
in the Sustainable Development Policy Statement and Action Programme, the
Council recognizes that action at a local level will bring global benefits through
preserving the environment and its resources for future generations. Cardiff
Council believes that it has a role to lead by example and help deliver
environmental improvements both within the organization, as well as through
partnership and collaborative working.

Tata Steel We are an integral part of our local communities and try to improve the quality of
life in them by supporting them not only in their local economies but also in social
development, education, health, safety and the environment.

To reduce the resources that we consume, we are continually improving the
efficiency of the processes we use to make strip steel. We are committed to making

strip steel better and thereby reducing its impact on the environment.

NHS Wales In delivering our role as a healthcare provider, we acknowledge our responsibility to
protect our local environment and assist with practices that will deliver national and
international targets.

We have acknowledged this responsibility by undertaking an environmental review
of our activities and compiling an aspects register of all the environmental impacts
that this Trust has.

Redrow PLC We at Redrow understand that we have a part to play in ensuring that our business
and our products have minimum impact on the environment and climate and that
we must work towards reducing reliance on fossil fuels, cutting down energy
demands and carbon emissions.

Welsh Water Understanding how Welsh Water impacts on the wider environment and the actions
we can take to minimize any adverse effects is a key objective for the business.

We are committed to identifying and accounting for the environmental implications
of all of our activities, and for recognizing and considering opportunities for
economically sustainable environmental benefit.

Brains Brewery The commitment is to measure and reduce the carbon footprint of business activity
in four areas: Company — Employees — Customers - Suppliers




The Celtic Manor The Celtic Manor Resort recognizes its moral and social responsibilities to the
environment and it is committed to developing an environmentally responsible
business.

We appreciate that environmental management is an issue of on-going concern for
our customers, staff, and suppliers and know that it requires constant reassessment,
monitoring, and continual improvement.

BBC Environmental management is integral to [the environmental] vision and our
performance. Our overall objective is to carry out our operations in a way, which
manages, minimizes, and continually reduces our adverse environmental impacts
and demonstrates pollution prevention.

Source: compiled by the authors.

the three institutional spheres to interact to maximize the synergy in the relationships [Etzkowitz, 2008].
Industries can be very strong in their own area but lacking in understanding and ability to capture the
dynamic needs of their external environment that includes customers, suppliers, and other institutions
[Etzkowitz, 2002; AbdRazak, Saad,2007; Ranga, Etzkowitz, 2010].

Both the statist and laissez-faire positions are seen to compromise the innovation potential of a nation since
they do not lead to the degree and type of collaboration that capitalizes on the synergies between actors
as described in the hybrid Triple Helix position. According to Etzkowitz, if countries evolve from these states
it will help all three actors and the nation to achieve their long-term strategic goals [Etzkowitz, 2003].

One of the key aspects of the hybrid Triple Helix model is the emphasis on the importance of academia in
the capitalization of knowledge. Etzkowitz believes that universities need to be the main drivers of its
development [Etzkowitz, 2003]. Universities are expected to take on a generating role in directing regional
economic development through ‘academic entrepreneurial’ activities that share common characteristics
with the traditional roles of industry and the government in economic regulation [Etzkowitz, Leydesdorff,
1997, 1999]. The development of the ‘entrepreneurial university’ is a unique feature of the evolutionary
Triple Helix model of innovation. Etzkowitz et al. [Etzkowitz et al., 2000, p. 326] define this new type of
university as the ‘amalgam of teaching and research, applied and basic, entrepreneurial and scholastic
interests’. The development of entrepreneurial universities is seen as key to the dynamic processes of
evolution required to enhance innovation. Etzkowitz and Klofsten describe the hybrid Triple Helix position
as characterized by the following elements [Etzkowitz, Klofsten, 2005]:

1. A prominent role for the university in innovation, on a par with industry and government in a
knowledgebased society.

2. A movement towards collaborative relationships among the three major institutional spheres in which
innovation policy is an outcome of their interactions rather than a prescription from the government.
According to Inzelt, one of the roles of government within the Triple Helix is to encourage industry by
minimizing the risk of partnership building with a strong scientific base [Inzelt, 2004].

3. In addition to fulfilling their traditional functions, each institutional sphere also ‘takes the role of the
other’ [Etzkowitz, Klofsten, 2005].

Benefits and Challenges of Hybrid Triple Helix Cooperation

Martin [Martin, 2000] and Schartninger et al. [Schartninger et al., 2001] have all emphasized that businesses
in the private sector can increase their innovation capacity and improve their competitive positions through
collaboration with universities. This provides access to basic and applied research, economically relevant
scientific and technological knowledge, prototypes that can be developed and tested, and enables the
businesses to get support in finding solutions for their products’ problems. Meanwhile, universities gain
benefits from cooperating with industry by adding financial resources, new technical knowledge and good




practices, and access to industrial information and applied knowledge for academic research and teaching
[Martin, 2000].

Nieminen and Kaukonen [Nieminen, Kaukonen, 2001] describe how the involvement in joint technological
development projects with other organizations and scientific and technological institutions, namely
universities, is a promising approach for firms looking for real competitive advantages through
technological differentiation. These findings exemplify the view of Etzkowitz and Leydesdorff
[Etzkowitz,Leydesdorff, 1997] that the university-industry relationship emerges as a sophisticated
instrument for the reinforcement of firms’ competitive position through adopting advanced, innovative,
and value-added technologies.

A wide range of barriers has been recognized in the literature including not appreciating other perspectives
or not understanding other sectors’ demands and contexts [de Castro et al., 2000]. This is problematic since
Etzkowitz [Etzkowitz, 2003] state that for a hybrid Triple Helix status to be achieved each institution should
keep its own distinctive characteristics, while at the same time assuming the role of the other and gaining
value from each other.

Differences in university and industry agendas in terms of research generation, for instance, may hinder the
relationship. Industry, on the one hand, seeks commercialization whereas universities often seek
knowledgedriven innovation. Therefore, collaboration with industry is likely to increase pressure for short-
term research, thereby negatively affecting long-term basic and curiosity-driven research [Lee, 1997].
Industry-orientated drive for research or, as Feller [Feller, 1990] notes, the privatization of research, may
actually slow down the rate of technological and knowledge-driven, university-led, research and innovation
needs.

The differing perspectives on intellectual property represent another source of conflict, with entrepreneurs
finding it difficult to figure out the academic ontological principles related to the universality of

knowledge that do not coexist well with private property values [Nieminen, Kaukonen, 2001]. A clash between
organizational cultures is also another potential barrier [Wolff, 1994], with partners having to set up project
management and ‘skunk’ teams to unify cultural differences. Differences in culture may generate their own
set of associated problems and sources of conflict such as communication problems. For instance, the
academic language tends to be eclectic and speculative, while the entrepreneurial one tends to be more
focused and practical [Nieminen, Kaukonen, 2001].

Proposition

The hybrid Triple Helix model offers a useful conceptualization of how government, university, and industry
can be organized to deliver innovation in economies. It can be argued that the cascading of transnational
environmental objectives into organizational goals should be capable of aligning the actions of the three
groups of actors, but evidence shows that this is not always the case [White et al., 2015]. Triple Helix theory
and practice state that the collaborative efforts of actors are capable of delivering greater overall benefits
than if each were to pursue their own goals individually. This arrangement is simple to envisage, although its
practical execution is more complicated. The primary challenge lies in aligning the needs and expectations of
each of the actors and developing the necessary collaborative relationships. The use of the public sector as a
driver for this by enabling a coordinated approach to supply chain management and research funding
development would enable the Triple Helix to flourish effectively.

The pursuit of environmental improvement may be a common factor that can be used to align the efforts and
initiatives of Triple Helix actors. Government is concerned with meeting transnational agendas such as those
that derive from the Bruntland Report [UN, 1987]. Organizations (i.e. firms) are challenged with meeting the
requirements of national environmental standards and regulations as well as satisfying the expectations of an
increasingly environmentally aware customer and stakeholder base. Universities are interested in both
acquiring knowledge of the current environmental, organizational and sociological conditions, and in
developing new knowledge and technologies that can improve those conditions.



Environmental Management Systems

The environmental management systems (EMS) I1ISO 14001 and the Eco-Management and Audit Scheme
(EMAS) are the most common approaches organizations take toward improving their environmental
performance [EMAS, 2006; Ruzicka, 2004; Chemical Week, 1997]. Initially seen and promoted as different
approaches, they are now complementary with EMAS and conceived as a development of, and logical
progression from, the attainment of ISO 14001 certification [Palomares-Soler, Thimme, 1996; Klaver, Jonker,
1998; IEMA, 2009; Chemical Week, 1998; Roberts, 1995a; 1995b; 1996].

The benefits of an effective EMS can be greater than simply an improvement in environmental performance.
There may be internal operational and cost benefits as well as positive effects upon environmentally aware
employees. Furthermore, the external benefits may also include the acquisition of additional business
resulting from improved perceptions of company image [White, Lomax, 2010; Hillary, 2004; IEMA, 2009;
Strachan et al., 1997).

The challenges of implementing EMAS are however significant and are not simply related to cost and resource
issues [White et al., 2014a]: knowledge of relevant legislation, the need to publicly disclose operational
information, and difficulty in establishing relevant and realistic measures of performance all present further
difficulties [IEMA, 2011; Hillary, 2004; Honkasalo, 1998; Klaver, Jonker, 1998]. In the United Kingdom, the
BS8555 ‘Acorn’ scheme [IEMA, 2009] provides a common pathway for SMEs to work towards EMAS and I1SO
14001 certification. The attainment of ISO 14001 certification provides assurance that the environmental
management systems are robust, while EMAS certification requires the public disclosure of environmental
initiatives and mishaps.

EMAS and the Roles of Triple Helix Actors

Through stipulating the pursuit of EMAS throughout their supply chains, public sector organizations are
capable of driving efforts toward realizing the national environmental strategy. This, in turn, aids in the
attainment of transnational environmental objectives and agreements. EMAS thus becomes the ‘mutually
shared value’ that stimulates actors’ efforts within the Triple Helix model.

Consequently, organizations within public sector supply chains are tasked with publicly disclosing their
environmental initiatives. They also focus more on improving their environmental impact rather than
becoming preoccupied with the robustness of their internal environmental management systems. This
measurable ‘real world’ improvement, and the public disclosure of efforts, means that stakeholders of

the relevant organizations concerned can greater appreciate the latter’'s commitment toward improving
environmental performance. Ultimately, this results in improved operational performance and business
opportunity (Figure 1).

While EMAS requires organizations to report their individual environmental initiatives, the collective reporting
of entire supply chains’ efforts may be capable of delivering greater overall benefit. Evidence of collaborative
initiatives may well provide environmentally conscious stakeholders with a greater appreciation of the efforts
that organizations are making. In turn, this can stimulate further business opportunities that EMAS is known
to deliver for single companies.

Public sector organizations, supported by a university, are in a position to monitor the environmental
performance of supply chains, as shown by the example in [Harris et al., 2011; Hervani et al., 2005]. This brings
an opportunity to align improvement initiatives to attain the greatest overall benefit. This may be a significant
development in approaches to environmental management as it overcomes the individualistic and self-
interested perspective seen in some instances.

Achieving EMAS certification is, however, not a straightforward undertaking, particularly for smaller
organizations. By aligning the efforts of entire supply chains toward achieving EMAS however, there are
increased opportunities for mutual collaboration and assistance. Universities, for instance, are well placed to
nurture developmental and collaborative initiatives by identifying and securing appropriate funding, and



facilitating change programmes. For example, in the United Kingdom government funded mechanisms such as
Knowledge Transfer Accounts (KTA), Knowledge Transfer Partnerships (KTP), Knowledge Exchange
Opportunities (KEP) and Strategic Insight Programmes (SIP) exist that aim to stimulate collaboration between
universities and industry.! KTPs, in particular, have been highly successful in delivering a wide range of projects
of great value to organizations and their partnering academic institutions, including the achievement of 1SO
14001 and EMAS certification [White et al.,2009, 2014a]. These mechanisms reduce the cost and risk of
undertaking complex projects for small and large businesses, providing access to the knowledge and expertise
that universities possess.

In this paper, we have discussed how the environmental strategies of organizations are outwardly similar, but
the means by which they are achieved are often very different. This is largely due to the varying nature of
businesses that involves different materials, processes, and products. Through coordinated

Fig. 1. Triple Helix approach to aligning innovative environmental initiatives
in the supply chain using EMAS

. Improved
o e
performance

Improved national Operational,
environmental and social environmental and social
performance improvement

Knowledge and Research and education

experience

Source: compiled by the authors.

collaboration throughout the supply chain, supported by university knowledge and expertise, the available
resources can be focused on discovering and developing technologies for the greatest overall environmental
improvements of the supply chain. Furthermore, as universities are likely to be involved in the monitoring
and development of multiple public sector organization supply chains, there are greater opportunities for
identifying and sharing knowledge and technologies across businesses and sectors. This improvement in
technological competitive advantage is a key outcome of successful hybrid Triple Helix operation and leads
to national economic improvement.

t For more information on these mechanisms, see websites of the UK Engineering and Physical Sciences Research Council (http://www.esrc.ac.uk/,
accesed 01.02.2016) and Strategic Insight Programmes (http://www.siprogramme.org.uk/, accessed 01.02.2016).
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