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Abstract

The aim of this paper is to explore the implications of the institutional environment on end-of-
life product recovery capabilities of manufacturing firms. The research takes an exploratory
case study approach focusing on three producers and two firms in each of their recovery
supply chains. The research finds that process capabilities for product recovery are linked to,
but distinct from, capabilities for managing the institutional environment. Coercive pressure
to adopt product recovery constrains the choices firms can make in terms of network structure
and the development of capabilities. Where manufactures face uncertainty in their

institutional environments and adopt a mimetic approach, the outcomes can be suboptimal.
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1. Introduction

Current research in Western Europe shows that, if current trends continue, the volume of
waste produced each year is expected to double by 2020 with commensurate effects on the
natural environment’. While targets have been set by government to reduce this growth, levels
of waste generation per capita per year are at a level of 550 kilograms, exceeding the current
target by 83%. This poses serious questions for society concerning how to balance economic
activity and the resulting impacts on the ecosystems it relies upon. In response to this
challenge, firms that manufacture products (producers) have started to consider what happens

to products when their traditional responsibility ends.

This new and extended producer responsibility has led to the development of product
recovery strategies — the aim of which is to reduce the impact of products on the natural
environment at the end of their life (Guide Jr and Wassenhove 2002; Sharfman et al. 1997).
Despite these developments by firms, legislation has progressed even faster, outpacing the
‘proactive’ initiatives of firms (CEC 2000, 2001; Charter 1992), setting into place regulations
that specifically control the take-back and recycling of products to standards not yet reached
by industry (Knemeyer et al. 2002; Spicer and Johnson 2004; Toffel 2003; Walther and
Spengler 2005; White et al. 2003). The strategic implications of these new regulations is
perceived by industry to be huge, for instance, European automakers estimate their costs to
comply to be in the range of 500-800 Million Euros per manufacturer’. By expanding the
scope of responsibility of firms to end-of-life products, the traditional operational scope also
changes. This expanded scope of responsibility then stretches from manufacturing and use, to
waste management, re-use, remanufacturing and recycling. Alongside this change in
responsibilities for the environmentally sound disposition of end of life products, firms are
considering how to integrate these changes into their existing operations (Guide Jr and
Wassenhove 2003; Mayers and France 1999; McIntyre et al. 1998; Whiston 1995). However,
simply utilizing existing structures for supply chain management and logistics and distribution
to recovery end of life products is often not an option (Seitz and Peattie 2004). Although there
are linkages between forward and reverse supply chains, they are often very separate entities.
Furthermore, as firms are required to take on new responsibilities, it is unclear whether

product manufacturers (often termed OEMs — Original Equipment Manufacturers) possess the

? European Environment Agency [2005] The European Environment: State and outlook, EEA Report,
Copenhagen.

? Based on a Cost of 150-180 Euro per car sold (Thomson, J 2002 Europe’s controversial ‘End of Life Vehicle
Directive, http://www.just-auto.com/article.aspx?id=86928&Ik=s, accessed 17 June 2002).




necessary assets (physical, financial, skills and knowledge) to first, comply with new
regulations, and second, ensure new responsibilities can be met without seriously harming
competitiveness (Walley and Whitehead 1994; White et al. 2003). Given that product
manufacturing firms often do not own the means to recover their own products at the end-of-
life when discarded, firms have started to establish new relationships with firms that have
acquired assets and developed skills for product recovery (Toffel 2003). Indeed, many firms
have been engaged in these activities since the early days of industrial manufacturing, such as
salvage operators, yet new regulations and social expectations mean that new forms of

organising these activities are needed.
2. Literature review
2.1  End of life product recovery networks

Traditionally, manufacturers reduce the disposal impacts of their products through concepts
and designs that consider these impacts before products are created (Dewhurst 1993). Spicer
and Johnson (2004) explain that extended producer responsibility actually takes product
stewardship further by suggesting manufacturers are responsible for the take-back, recycling
and final disposal of the product. Pohlen and Farris (1992) examined this issue some years
before in their discussion of reverse logistics and demonstrated that products usually do not
return back through the same channel in which they were produced, but new reverse channels
are needed to take-back, recycle and dispose of products at the end of their lives. Rogers and
Tibben-Lemke (2001) state that in its broadest sense reverse logistics includes products sent
back due to damage, seasonal inventory, restocking, salvage, recalls and excess inventory.
They go on to explain that the specific activities associated with reverse logistics include
reselling, remanufacturing, recycling, landfilling and repackaging. Yet with new legislative
development, especially in Europe (and also Japan) the role of reverse logistics in product
stewardship then is also concerned with the reduction of harmful effects of products at the

disposal stage of a product’s life (Carter and Ellram 1998).

Carter and Ellram (1998) develop a conceptual framework to show that successful reverse
logistics programs are driven and constrained by a number of concepts. Thus regulations and
customers are the key external drivers, while policy entrepreneurs, such as managers who
support the program are a key internal driver. The success of a reverse logistics program is
thought to be dependent on a number of other factors. These are described by Carter and
Ellram (1998) as the quality of inputs, vertical co-ordination, stakeholder commitment, top

management support and effective policy entrepreneurs. The framework draws on previous



literature on gaining benefits from proactive ecological responses, such as the need for
stakeholder integration and internal support from top management as well as effective
managers. However, specific factors to reverse logistics are the quality of inputs and vertical
co-ordination. A number of authors have stated that the quality of recycled material inputs
needs to be high to compete with virgin material even if the cost is lower (den Hond 1996;
Roy and Whelan 1992). Carter and Ellram propose that the greater the level of co-ordination
between buyers and suppliers, the greater level of reverse logistics. Related to this is that
where the input sector is uncertain, there will be a greater requirement for buyers to co-
ordinate with suppliers, supported by Williamson’s (1981) ideas of uncertainty leading to
integration. Taking the explanation of reverse logistics further, Toffel (2002) argues that
vertical integration in reverse logistics - what he calls end-of-life product recovery - can be
explained using a transaction cost (TC) rationale. Using the behavioural assumptions of TC
and the key concepts of asset specificity, uncertainty and transaction frequency, Toffel
predicts how manufacturers will organise reverse logistics with respect to integration. The
concept of asset specificity is used in two forms. The first is the specificity of the recovered
component, where one OEM may value a recovered component more than other potential
customers (i.e. because it can be re-used in new products). The second type is asset specificity
in the recovery process where product-specific human resources or physical assets are used to
gain cost efficiencies, but where these assets cannot be used for other products. Simply put,
Toffel argues that where asset specificity, of both types is high, the recovery process will be
integrated, and where it is low the process will be left to the market. However, combinations
of these types of specificity may lead to alternative forms such as hybrids as defined by

Williamson (1991).

The literature suggests that there are a number of factors that determine how end-of-life
product recovery networks will be set up and how performance of these networks might be
affected. Carter and Ellram (1998) provide an initial view on how factors may constrain
reverse logistics, and yet given the importance of legislation in determining how firms
respond to producer responsibility imperative, there is little evidence to date that shows how

firms’ responses are constrained by their institutional environments in this context.
2.2 End of life product recovery capabilities

Capabilities have been defined as the internal and external organisational skills, resources and
functional competencies developed within firms to match the requirements of the external

environment (Teece et al. 1997). Others have viewed capabilities as the things that shape what



a firm can do in response (Barney 1991; Winter 1987). They have been described as being
tacit, socially complex and rare (Dierickx and Cool 1989) or that they account for the
diverging strategies in response to opportunities (Nelson and Winter 1982). More recent
definitions of capability include “a high level routine (or collection of routines) that, together
with its implementing input flows, confers upon an organization’s management a set of
decision options for producing significant outputs of a particular type” (Winter 2003: 991) or
“a capacity to integrate, combine, and deploy tangible and intangible resources through

distinctive organisational processes in order to achieve desirable objectives” (Lavie 2006a:

153).

Yet little is known about what happens if a firm does not possess the right set of capabilities
for a given context, for example when the regulatory or competitive environment changes
(Lavie 2006a). Firms may be able to develop or acquire capabilities and collaboration may
have a role here (Hakansson and Snehota 1995; Jacobides and Winter 2005; McEvily and
Marcus 2005). Thus given that firms often do not possess all the assets required for
implementing end of life product recovery, it is necessary to identify which capabilities are

needed and who within a network is in possession of them.

Since the development of legislative frameworks such as the end of life vehicle and waste
electrical and electronic equipment directives (ELV and WEEE Directives), firms have been
engaged in the process of identifying the required resources and associated capabilities to
comply. Alongside this they have been deciding whether to integrate these activities and
identifying potential firms with whom to develop relationships (contractual or otherwise) to
meet these new legislative developments (as described in the previous section). Yet the
acquisition or development of capabilities depends on both the competitive priorities of firms
as well as the needs for legitimacy (i.e. compliance with regulations). Furthermore, the
literature in general is lacking terms of descriptions of capabilities for product recovery. A
few studies have described success factors for reverse logistics (Carter and Ellram 1998),
while other have described typical activities such as disassembly, remanufacturing,
refurbishment, product and process design, creating markets for waste products, dialogue with
stakeholders ( Carter and Ellram 1998; Dowlatshahi 2000; Melnyk et al 2003; Rogers and
Tibben-Lemke 2001; Thierry et al. 1995). Importantly, other research has started to integrate
reverse logistics, remanufacturing and waste management into the mainstream of research
into production optimisation (Richter and Dobos 1999; Tang and Grubbstrom 2005 as

examples). Further, other studies have begun to consider the constraints of environmental



legislation on production strategies (Dobos 2001). Yet a broader view on how the institutional
environment affects production and supply chain strategies, and product recovery in

particular, is needed.
2.3 Institutional constraints

The institutional perspective finds its roots in the observation that firms often show
remarkable similarities that cannot be explained by industry type alone. As considered by
DiMaggio and Powell (1991: 70), “The ubiquity of certain kinds of structural arrangements
can more likely be credited to the universality of mimetic processes than to any concrete
evidence that the adopted models enhance efficiency”. Institutional theorists are able to show
that the pressure to conform (to social norms) can result in inexplicable and inefficient
organisational actions and structures, countering the efficiency arguments of traditional
economic thought. As a basis for institutional theory, institutions are sets of rules accepted by
broader society, which then take on a structure within organisations that determine the way

firms should function (DiMaggio and Powell 1983; Zucker 1988).

Strategic responses are proposed to have links with these institutional processes. For example,
motivational resistance to external pressures can be explained by way of institutional process
factors such as the consistency of institutional norms with organisational goals or the amount
of social legitimacy attained from a response (Pfeffer and Salancik 1978). Pressure to
conform to these norms include coercive pressures (such as legislation), normative pressures
such as professionalisation and mimetic pressures to reduce uncertainty (Martinez and Dacin
1999). Mimetic isomorphism whereby firms copy actions of other firms in the same industry
occur to avoid taking risky actions or when the outcomes of certain actions are ambiguous
(Bansal 2005; Martinez and Dacin 1999). For example, research has shown that mimetic
isomorphism occurs within industry groups to both maintain legitimacy by imitating
successful ecological strategies and to minimise the risk of being a first mover in a new
market (Bansal and Roth 2000; Prakash 1999). Importantly, a major issue is that
'isomorphism' can be in conflict with competitive advantage gained from resources which are
said to be idiosyncratic or heterogeneous (Barney 1991; Osborn and Hagedoorn 1997).
Jennings and Zanderbergen’s (1995) Institutionalist problem of isomorphism through
compliance to the same legislation in the same way, potentially limits innovation, as less
freedom is given to firms in their choice of response. While this explains why many firms are
similar, especially in terms of structure, it also explains why advantage could be eroded

through coercive, normative and mimetic pressures to conform to a single type (DiMaggio



and Powell 1991). As aptly put by Selznick (1992: 232) “institutionalization constrains
conduct in two main ways: by bringing it within a normative order, and by making it hostage

to its own history”.

Institutional theory (especially neo-institutionalist views) plays a large part in understanding
why and how firms undertake product stewardship and a number of recent authors have used
this perspective (Bansal and Clelland 2004; Jennings and Zanderbergen 1995; Prakash 1999).
This perspective has been utilized in the field of supply chain management to a limited extent,
for example recently explaining the ‘bandwagon’ of supply chain integration or the
outsourcing of IT in firms (Frohlich and Westbrook 2002; Lacity and Hirschheim 1993). In
addition to this, institutional effects have not been central to debates over collaborative
relationships with Martinez and Dacin (1999) making specific mention of the impact of

institutional fields on the ways firms build relationships.

A synopsis of these literature themes leads to the following aim for the study. It is recognised
that there has been much research examining why and how firms adopt reverse logistics and
product recovery, and specifically in the end-of-life product domain, this research has focused
on identifying factors for success or the optimization of specific recovery processes such as
remanufacturing inventory policies for example. Yet the overarching influence of institutional
pressures has not been explicitly tackled by these studies. Hence this research aims to provide
some guidance towards understanding the complexities of institutional influences on end-of-

life product recovery actions by manufacturing firms and their network partners.
3. Method

The study is based on an in-depth investigation of the approaches to product recovery with a
specific focus on the development of capabilities through supply chain relationships. Yet
within the context of product recovery (a process subject to numerous legislative mandates
and internal policy priorities), the role of context, and specifically the institutional
environment, takes a central role in the analysis. Therefore the research design had to provide
sufficient flexibility to provide meaningful findings in an area that is highly context dependent
and under a considerable amount of change. Furthermore, the field can be viewed as relatively
under-researched compared with other supply chain fields (Prahinski and Kocabasoglu 2006).
As such, a case study approach was deemed appropriate (Stuart et al. 2002), as described in
the following table 1.

INSERT TABLE 1 HERE



A discussion of the unit and level of analysis provides further guidance towards an
appropriate design for the research. It is proposed that the unit of analysis should both relate
to the product at the industry level and the relationships between firms. This is because the
product is the focal point of product stewardship activities such as recycling and reverse
logistics. Furthermore, the relationship level allows the consideration of the implications of
network effects, and capabilities developed at a relationship level. Further, to compare
differences in recycling and reverse logistics activities it is convenient to compare across
different product types as the influence of external and internal factors may be different.

Figure 1 shows the scope of the case studies.

INSERT FIGURE 1 HERE

3.1 Outline of the case characteristics

The proposed level of analysis is both the firm and inter-firm activities and attributes such as
information sharing, joint decision-making and shared planning activities, assets of firms,
capabilities of firms, capabilities developed within firms and as a result of relationships. In
order to facilitate this, the unit of analysis must be capable of capturing evidence from these

levels.

There were a number of boundary setting criteria for the study. The first criteria is geographic,
the UK. As collaboration is the phenomena under study, other variables relating to country
differences can be accounted for by focusing on one country. Other antecedent conditions,
such as the development of the industry, may also vary from country to country, so this was
kept constant for the cases, where possible. The second boundary limit was those companies
actually involved in the collection, take-back and recycling of end-of-life products as defined
in the regulations (ELV and WEEE Directives), and specifically putting in place operations to
meet these new regulations. A third boundary limit is the industry as defined by the products
produced. Thus for each case only companies involved in producing and recycling a particular

product type, such as a vehicle or photocopier, were used.
3.2 The case study protocol

This protocol was followed for each of the three cases (as well as a pilot case) to ensure a
common approach to the data collection phase which is an important attribute of robust case
study work (Ellram 1996; Stuart et al. 2002; Voss et al. 2002). A number of collaborative

situations or dyads were sought within each case, to provide a degree of ‘representativeness’



(Yin 1981). Each dyad included a product manufacturer (who held responsibility for recovery,
or would be implicated in new regulations) and a recycler (who actually carried out the
actions of product take-back and recycling). Data collection followed a three stage process as

should in figure 2.
INSERT FIGURE 2 HERE

As figure 1 shows, the first stage was to map the network characteristics of the product
recovery process of the OEM. This allowed a broad understanding of the specifics of the case
and also the identification of key relationships with other partners, supporting the product
recovery goals. The second stage of interviews was based on a semi-structured interview
process including respondents from the cases and outside the cases, industry experts to
provide an element of validation. Respondents were sought from a range of functional
departments including logistics, operations, sales and marketing and environmental. In total
65 interviews were undertaken (a copy of the semi-structured interview schedule is available
from the author). The third stage included site visits, observational data and documentation
support where possible in order to improve the triangulation of data. The last stage involved
the analysis of the cases. This was primarily driven through an iterative transcript analysis,
coding data to support the identification of product recovery capabilities and institutional
factors. The computer based analysis tool Nvivo was used for this purpose, mainly as a tool

for handing the database of 65 interview transcripts and numerous other sources of evidence.
The overall case characteristics are displayed in Table 2.

INSERT TABLE 2 HERE

4. Findings

The study includes three case studies of product manufacturers who have developed
relationships with product recovery specialists in order to meet organisational goals for
product recovery, related to both internal policy commitments to reduce waste and also in
response to current and potential future legislation. The three case studies can be described
can be differentiated in terms of the specific product industries, both also in terms of the

peculiarities of their product recovery systems which are briefly described next.

The tyre case study involves the development of a joint venture between a tyre manufacturer
(Tyre Co) and a cement manufacturer (Tyre Partner 1), which resulted in the joint venture
firm (Tyre Partner 2). Tyre Co had set up similar arrangements in other countries and foresaw

that potential future producer responsibility legislation would lead to Tyre Co needing to



implement a recovery process for its end-of-life products. Tyre Partner 1 was already using
tyres in its cement process as a replacement fuel for coal, and had obtained the necessary
permits. The main difficulty was obtaining a reliable flow of tyres from end users to the
cement kilns. Hence the objective of the joint venture was to develop processes for providing
a reliable supply of tyres to Tyre Partner 1, at sufficient volumes to show that Tyre Co was
coordinating the environmentally friendly disposal of all its end of life tyres. In fact this

objective was not met.

The copier case study involves the development of a specific recycling process by Copier Co
with Copier Partner 1 (who is a recycling specialist operating in a number of sectors) for
Copier Co’s products, but also includes some of the activities that Copier Co carries out
inhouse, including sorting and refurbishment of returned copiers. The case also includes
activities that have been outsourced to a manufacturing specialist (Copier Partner 2) who has
acquired some of the capabilities previously integrated by Copier Co. In particular, Copier Co
has specific internal targets for reducing waste from returned products, in line with internal

environmental policy targets and future legislative developments related to WEEE.

The automobile case encompasses the development of an end of life vehicle network in the
UK based on the requirements of the ELV Directive. Auto Co developed relationships with
both Auto Partner 1 and Auto Partner 2 as part of their requirement to demonstrate that they
have a recycling network in place that meets the standards set out in recent regulations. The
recovery process is based on providing the lowest cost solution for Auto Co, while providing
no costs to the last users of vehicles. Therefore the Auto Partners 1 & 2 can feasibly pass on
excess costs of handling and recycling vehicles to Auto Co, such as the cost of depolluting
vehicles, and recovering certain parts and components and recycling the remaining waste
product to agreed levels. In practice the organisations put in place processes to minimise these
costs, and maximise revenues from parts sales so that the net cost of recovering vehicles is

neutral to Auto Co. However, these processes are limited by the constraints of the legislation.
4.1  Network design constraints

The first stage of the research involved the mapping of product recovery networks for each of
the main OEMs of the study (Copier Co, Auto Co and Tyre Co). These mapping sessions,
involving personnel from a number functions (operations, environment department), were
used to identify who was involved in the stages of product recovery, what their activities
were, and in particular a focus the relationships between the OEM and other partners to gauge

the level of capability access and development. This was examined by focussing on the
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collaborative elements of the relationships, such as information and knowledge sharing,

involvement in R&D, risk sharing, revenue sharing and the like.
INSERT FIGURE 3 HERE

The case studies exhibit a number of responses that are key to explaining why firms often do
not follow purely economic efficiency arguments, which include direct pressure to conform
and less direct pressure through mimetic isomorphism whereby firms copy actions of other
firms in the same industry to avoid taking risky actions or when the outcomes of certain
actions are ambiguous (Bansal 2005; Martinez and Dacin 1999). Hence the responses taken
by the OEMs to contract or form joint ventures indicates that the relationships that are set up

follow pre-defined frameworks of how product recovery ‘should’ be organised.

For examples, Tyre Co responded to potential producer responsibility regulations by setting
up a JV because that is what Tyre Co had done in other countries. In the case of Auto Co the
development of a common vehicle dismantler network for automotive recycling based on one
prime contractor who would manage information flows to the other ‘sub’contracting firms
was based on the requirement of reaching certain recycling levels by the network overall as
well as a legislatively defined network structure that fits certain geographical constraints on
distance from last users of vehicles. From the perspective of Copier Co, the constraints on the
network itself was much less. Therefore Copier Co was able to organise and develop
relationships with recycling specialists as needed, within the constraints of its own

Environmental Policy and related targets for recycling end of life products.

In summary then, the cases show that both the Tyre Co and Auto Co product recovery
networks are constrained by institutionalised norms. In the case of Tyre Co it is a mimetic
pressure to adopt a similar network structure to that developed elsewhere, even though a UK
context may not be entirely compatible (due to public perception of tyre burning in cement
kilns). Auto Co is subject to coercive pressure to both develop a network and how the network
should operate. Whereas Copier Co is relatively more free to choose structural options that

balance competitive and legitimacy priorities.
4.2 Product recovery capabilities

This research sought to identify the capabilities that support product recovery (and were
perceived by practitioners to provide benefits in terms of the organisational goals). Hence the
research led to thirteen distinct capabilities for product recovery, that are presented in the

following table (Table 3). The capabilities included routines for influencing the institutional
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environment of the firms through marketing and influencing current and future legislation.
They also included more technical aspects such a developing measures and technologies and
controlling and coordinating the supply chain, related to new recycling processes and
measures to ensure supply of end of life products or to reduce costs. Further, capabilities were
also identified which linked to improving revenues such as customer-focussed programs, and

processes that reduce compliance cost through shared spare part sales revenues.
INSERT TABLE 3 HERE

Furthermore, the description of capabilities was split between those that were pre-existing in
the OEM or Partner company and those that were developed as a result of the relationship
with the OEM. In all, the three cases’ partners were chosen due there pre-existing capabilities
for product recovery or potential to develop capabilities in line with the OEMs goals for

product recovery.

Importantly for this research, not only were the capabilities identified, each of the capabilities
at each of the nine companies was analysed in terms of heterogeneity (and therefore the
ability to provide lasting competitive advantage to the OEM). The heterogeneity was defined
at three levels. Low heterogeneity corresponded to resources and assets that could be
transferred to other uses in other industries without significant losses. Medium heterogeneity
corresponded to resources and assets that could only be used in a specific product industry
(copiers, tyres or automobiles), but could be transferred to or utilised by other companies in
that industry. High heterogeneity corresponded to those resources and assets that could only
be used by the specific firm and its products, and transfer to other uses would lead to
significant losses. Therefore each of the capabilities was assigned a level of low, medium or
high. The cases exhibiting the low and medium levels of capability heterogeneity both centre

round the tyre and automobile industry.

The case of Tyre Co who developed a joint venture with Tyre Partner 1 (who already had a
solution for recovering tyres) and worked with Tyre Partner 2 (who developed capabilities
for managing the return flow of tyres to Tyre Partner 1), revolves round the issue that Tyre Co
had established similar systems in other countries in the past. The initial approach was to
provide a similar process to the UK. However, Tyre Co soon found that the UK context
provided some significant difficulties. First, the influence of Tyre Co over the distributors of
tyres in the UK was lower than expected, and so Tyre Co could not guarantee that its tyres
would be returned to Tyre Partners 1 and 2 as expected, and the system was open to any brand

of tyre. Second, Tyre Partner 2’s solution of burning tyres in cement kilns experienced

12



significant public resistance, which it had not seen in other countries. Both these situations
increased the amount of uncertainty in the supply and demand of tyres. Furthermore, as the
process was open to all tyre brands, Tyre Co could not claim more specific benefits (e.g.

reputational) than other tyre manufacturers.

The case of Auto Co, again exhibited low to medium levels of heterogeneity. In this sense the
investments in assets and resources that supported a particular capability were transferable to
all manufacturers of vehicles. While Auto Co has specific capabilities in design for product
recovery, the actual recovery process itself was not designed to distinguish between one brand
or another. In this sense any particular advantage in designing a more recyclable vehicle was
lost in the application of a generic product recovery process that would not perform
significantly differently between particular vehicle models. For example, the depollution
equipment and skills to use this were generic for all makes and models. This is with the
exception of one capability for ‘re-establishing the customer link’ where Auto Co foresaw that
a development with Auto Partner 1 could provide specific benefits if Auto Co was able to
market a re-use program based on branded aftermarket parts, or an customer incentive for last

users to use Auto Co’s products (but these activities were only in the planning stage).

On the other hand, Copier Co was able to utilise existing capabilities and develop new
capabilities with the partners in a manner that meant that resources and assets were specific to
Copier Co and had the potential at least to provide competitive benefits such as lower costs
for recovery and higher revenues from parts and material sales. The influence over legislation
capability would have broad industry benefits, but the other capabilities relate to the way
Copier Co can manage the demand of end-of-life products through controlled retirement and
the way that forward and reverse logistics flow are integrated to provide high levels of control
and reduce costs. The development of recovery processes with partners, especially Copier
Partner 1 who shared a common site, was particularly beneficial as it was the only example in
the study of a truly closed loop recycling system for copier plastic, used by Copier Co in new

and refurbished machines.

In the product recovery processes studied here where the main driver is legitimacy (the need
to comply with social norms such as legislation), firms that choose to respond by contracting
with other firms marketed as a ‘compliance solution’ will find it difficult to achieve
heterogeneity in their response, even if collaboration with partners leads to specific
exchanges. The research shows that contracting to gain access to capabilities, that are based

on industry level investments, limits the responses firms can make. Hence, the universal
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approach to the product recovery is likely to lead to isomorphic responses, a phenomena

grounded in institutional theory.

The influence of institutional forces are evident across the case studies, in particular the
influence of coercive and mimetic pressures. This research shows examples of these two
pressures, for example that the level of information sharing can be legislated thus mandating
flows between firms (for example demand, supply, performance such as recycling levels and
design information). Also collaborative relationships (the Tyre Co and Tyre Partner 1 joint
venture is a case in point) can have an historical precedent in the originator firm, or where the
view of the ‘industry’ through the trade associations and working groups is to work
collaboratively (a normative prescription). Therefore capabilities identified in both the Tyre
Co and Auto Co cases could be viewed as driven from institutional processes reacting to the

ambiguity of efficiency arguments as well as the direct coercive effects of legislators.
5. Conclusions

This research offers three main conclusions that are considered significant for both theory and
practice within the domain of end-of-life product recovery. First is the identification of
important capabilities for product recovery within an institutional context. These capabilities
can be further categorised into ‘process specific’ and ‘managing institutional environments’,
but these are interdependent. For example the ability to influence legislation presupposes that
a firm has legitimate processes in place to convince legislators of possible alternatives to

policy.

Specifically, coercive pressure, notably legislation (but also codes of conduct and voluntary
agreements) constrain the type of processes put in place, and importantly their competitive
value (as indicated by capability heterogeneity in table 3). Hence, where coercive pressure
forces firms at an industry level to adopt a specific process and network structure, the ability
to forge individual approaches, and therefore competitive advantage, is limited. Normative
pressure such as those presented by industry groups e.g. trade associations also influence the
processes adopted. Again this tends to reinforce an industry level approach as opposed to
individualistic (e.g. the automotive sector case study). As one automotive OEM manager
stated “I don 't think anybody’s got much of a competitive strategy”, or another “within the UK
car manufacturers we 've treated end of life vehicle and issues of how recyclable is your car

as a non-competitive issue..”.
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In the face of uncertainty, mimetic behaviour tends to play a greater role in determining
choices of product recovery process. In the tyre case this was manifest in the duplication of
the approach in other countries. Yet without considering the specifics of a different country
context, this may not be optimal as Tyre Co found, both in relation to its influence of the

supply chain but also in the perceived legitimacy of their approach by the general public.

The approach to research to date on end-of-life product recovery has been based on
identifying the optimum solution for minimising costs or maximising revenue. Yet these cases
show that there are multiple objectives which additionally encompass reputation improvement
(or even maintenance) and the broader issue of legitimacy, a central concept to institutional
thinking. This complicates the decisions over best approaches to product recovery as there are
high levels of uncertainty in its multiple forms, and hence institutional forces display a strong

influence over the selected direction of firms.

One could argue that product recovery is becoming more strategic as legislation further
challenges firms’ licence to operate. This development may encourage a re-think of the
business models employed where product recovery could be more integrated into the
mainstream business, such as at Copier Co. For this to happen, market incentives need to be in
place for example a shift to product-service systems (something the EU already considers)

perhaps instead of the coercive, choice limiting approaches, currently adopted by legislators.

Considering this research in the broader context of the development of the field, highlights
some areas for future research. The results of this study would suggest a broader remit for
research within production and operations management, to consider the effects of institutional
forces on the development of capabilities and choice of production strategy (both in forward
and reverse supply chains). Not only do these forces constrain choices, they also constrain the
possible value obtained from these choices. Hence, further research would be particularly
helpful in the area of organisational choice models, where multiple conflicting criteria are to
be considered, such as AHP approaches. A further difficulty is the inclusion of more
intangible dimensions such as reputation and legitimacy into current models of optimisation.
While this research does not provide a solution, researchers in the field should be challenged
to find a way to incorporate these elements, which are clearly important in the selection of

possible alternatives.
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Table 1

Outline of the research design

Aspect of
design

Description

Rationale

Type of research

Empirical case study

Most of the research relating to reverse logistics as focused
on conceptual analysis and development, thus cases, as
stated by Wacker 1998 “Tests and develops complex
relationships between variables to suggest new theory”

Refutation
method

Induction and analysis of
logical inconsistency

A conceptual framework has been developed, but the
linkages between concepts need to be defined through an
inductive approach from the data

Level of analysis

The firm and the relationship

To understand outcomes at a firm and relationship level

Unit of analysis The product and the To compare across product industry types and across
relationship industry types
Number of cases  Three To compare across different products and firms

Type of cases Nested cases of dyads To compare different firms, relationships between firms
and control for product industry by including more than
one dyad per product

Figure 1

The scope of the research study
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The research protocol process followed in the research

18



Stage One
Wetwrotk -

t el atinskip
magping

= Structire map
= Tdentify2
dyads per case
= Tdertify key
responderts

* Tdentify sites

Stage Two Stage Three
Semi-gractired Cogerwational
itttera ewrs for atidd secorudary
each dyad sogce data
.| *Bothfirmsin .| = dite ohesrvation -
Tl dad | sheets "
= Mix of = documertation
persote] 107 d for each dyad
i gage one
= 4 coreissues

.T

Stage Four
Atalyaiz

= Transcriptions
= Diooum et
at1alysis

= MW ivo analysis

* Ohservation
ot oss tabnd ation

Feedback loop to stage 2 &3 if new concepts devel oped

Caze 2 and 3 cotourrent

Table 2

Case characteristics

Characterstic Tyre Case Copier Case Auto Case

OEM Tyre Co Copier Co Auto Co

Partners Tyre Partner 1 Copier Partner 1 Auto Partner 1
Tyre Partner 2 Copier Partner 2 Auto Partner 2

Product Tyres Photocopiers Automobiles

Volumes ¢. 10,000,000 39,000 300,000

No. parts / materials 200 ¢.1000 ¢.3000

Feedbackloop to Case 2 & 3 if new concepts dewveloped

Figure 3

A generic network map of product recovery centred round a single OEM
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Table 3

The identified capabilities for product recovery
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Firm Capability type Heterogeneity

Tyre Co Pre-existing

e Marketing Low
e Use position in the supplier chain Med
® Network to find expertise Med

Tyre Pre-existing

Partner 1 e Develop measures and technologies to support product recovery Med

Tyre Developed

partner 2 e Develop measures and technologies to support product recovery Med
e Control and coordinate the supply chain Med

Copier Co  Pre-existing
¢ Influence design for product recovery High
e influence legislation Med
e Use position in the supply chain High
e Develop measures and technologies to support product recovery H%gh
¢ Control and coordinate the supply chain High
® Build up processes over time H%gh
e Create a customer focused program High

Copier Pre-existing

partner 1 e Control and coordinate the supply chain Med
e Introduce measures and technologies for product recovery High
e Create a customer focused program High
e Provide revenue to reduce compliance costs Med
Developed .
e Introduce measures and technologies for product recovery High
o Use position in the supplier chain Med

Copier Developed (ACQUIRED)

Partner 2 e Control and coordinate the supply chain High
e Influence design for product recovery High
e Build up processes over time High
e Introduce measures and technologies for product recovery High
e Create a customer focused program High

Auto Co Pre-existing
e Influence design for product recovery High
e Marketing High
e Influence future legislation Med
Developed
e Influence future legislation L9W
o Re-establish customer link High

Auto Pre-existing

Partner 1 e Provide revenue to reduce compliance costs Med
e Introduce measures and technologies for product recovery Med
e Build up processes over time Med
e Network linkages for recovery Med
Developed
e Influence future legislation Low
e Provide revenue to reduce compliance costs Med
e Build legitimacy ﬁzg
e Marketing

Auto Pre-existing

Partner 2 e Provide revenue to reduce compliance costs Med
e Introduce measures and technologies for product recovery Med
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