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A B S T R A C T

To address the increase in the amount of Waste of Electrical and Electronic Equipment in Europe (WEEE), in
2003 the European Commission issued its WEEE Directive, introducing an extended producer responsibility
(EPR). While there is arguably a relationship between modes of e-waste governance and the successful handling
of e-waste, the empirical evidence explaining the performance of different modes of e-waste governance is
limited. We address this knowledge gap by proposing a framework for analysing and evaluating e-waste gov-
ernance, inspired by literature on WEEE, reverse logistics and environmental governance. This framework dis-
tinguishes between four success conditions that are seen as indicators for the performance of e-waste govern-
ance: inclusion of all stakeholders, overall strategic collaboration, an adequate rule system and knowledge
sharing/performance management. In addition, the framework distinguishes between different modes of e-waste
governance which are assumed to influence the extent to which the success conditions are met. We applied the
framework to the case of Dutch e-waste governance to test its usefulness and derive initial lessons and good
practices from it. Our findings show that the Dutch e-waste governance arrangement is performing relatively
well in terms of meeting the success conditions. We identified some concrete local (pilot) approaches that added
an interactive twist to the Dutch e-waste system, which appears to be conducive to the fulfilment of success
conditions. These findings suggest that a combination of ‘hard’ public-private and ‘soft’ interactive modes of
governance – combining the strong points of formal rules and voluntary action taking – is desirable.

1. Introduction

Waste of Electrical and Electronic Equipment (WEEE) from house-
holds, hereafter referred to as ‘e-waste’ is a highly complex waste
stream, which is rapidly increasing in size (Kumar et al., 2017). Various
WEEE management practices exist in different countries (Kilic et al.,
2015; Ongondo et al., 2011). In 2003 the European Commission issued
its WEEE Directive (Govindan et al., 2015; Khetriwal et al., 2011). In
this Directive, the collection, sorting, and disposition alternatives for e-
waste from households are to be addressed by extended producer re-
sponsibility (EPR). EPR implies that producers are responsible for the
end-of-life management of their products with the aim of implementing
and optimizing a reverse logistics supply chain (Agrawal et al., 2015).
In such a reverse logistics supply chain, different possibilities for the
end-of-life management of WEEE are considered and applied, each of
them moving ‘further backwards’ on the supply chain (Kilic et al.,
2015). These possibilities include the repairing of products; their reuse,
possibly after refurbishment; remanufacturing; or breaking WEEE down
into raw materials to allow for raw material recycling. Reverse logistics

can bring products back to retailers, distributors, manufacturers and to
the raw material stage respectively (Agrawal et al., 2015; Kilic et al.,
2015).

Reviews of EPR approaches suggest large inter-country differences
in terms of legal implementation, and involved actors and their re-
sponsibilities, amongst other factors (Cahill et al., 2011; Favot, 2015;
Kiddee et al., 2013; Ongondo et al., 2011; Queiruga et al., 2012; Ylä-
Mella et al., 2014). National implementation varies for instance due to
the influence of pre-existing policies and systems (Cahill et al., 2011).
Some countries have had take-back systems in place prior to the WEEE
Directive, while others developed legislation and the EPR system based
on the WEEE Directive (Cahill et al., 2011, pp. 458–460). In a recent
study, governance and legal issues, along with technical and socio-
economic barriers have been identified as crucial barriers to effective
WEEE management (Kumar and Dixit, 2018). In the French Midi-Pyr-
énées Region it was found that the existing EPR approach was governed
by fragmented regulations, and lacked the involvement of recovery-
recycling and social economy companies as well as consumers (Bahers
and Kim, 2018). Further, the involvement, role and responsibility of
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different actor groups (private actors, (local) governments, socially
responsible enterprises and compliance schemes1) differs per WEEE
approach (Cahill et al., 2011; Hickle, 2014, p. 56,61-62; Khetriwal
et al., 2011, pp. 957–958; Ylä-Mella et al., 2014, p. 42).

There have been, for instance, major differences in the design of
compliance scheme systems and in the allocation of responsibilities
among municipalities and producers for setting up systems that facil-
itate the return of WEEE (Cahill et al., 2011, pp. 465–468). Borthakur
and Govind (2017) found that the practices and involvement of con-
sumers vary largely between countries, both between (developing and
developed) countries and within countries. Moreover, countries differ
greatly in the amount of e-waste that is historically present as well as
existing management approaches for WEEE (Johnson et al., 2018;
Awasthi and Li, 2018).

To adequately understand, explain and evaluate changes in terms of
the involved actors and forms of steering the WEEE reverse logistic, a
governance perspective may provide an appropriate lens, with ‘gov-
ernance’ understood as the policies formulated and implemented in
dynamic contexts by an ensemble of actors, institutions and content
(Driessen et al., 2012, pp. 143–145; Hickle, 2014). Such a perspective
may provide the basis for deriving recommendations for e-waste gov-
ernance, and particularly the implementation of EPR. However, lit-
erature on e-waste governance is still in development. Studies have
taken some steps in making analyses of the governance of EPR, which is
often influenced by the “political context of a particular jurisdiction”
(Hickle, 2014, p. 59). Regarding systematic evaluations of these e-waste
governance approaches, much less work has been done. Literature on
WEEE suggests that engagement of local authorities in the im-
plementation of the national EPR system leads to more positive results
(Cahill et al., 2011). Literature focusing on the reverse logistics or
supply chain management of WEEE found success conditions – as dis-
cussed in some detail in Section 3 (Janse et al., 2010; Wittstruck and
Teuteberg, 2012). But this literature has predominantly focused on the
logistic modelling of the reverse supply chain in terms of optimal sites,
capacities of collection centres, inspection centres, remanufacturing
facilities and recycling plants (Kilic et al., 2015). More detailed em-
pirical insights into the relationship between the underlying govern-
ance characteristics and the relative success of e-waste governance
approaches are still emerging.

In view of the observed knowledge gap, this paper aims to con-
tribute to literature on e-waste governance by setting up and empiri-
cally illustrating a framework for explaining and evaluating the success
of e-waste governance approaches. It thereby addresses the main re-
search question of: which governance characteristics improve the
chance of a successful outcome of e-waste governance approaches,

characterised by Extended Producer Responsibility? It does so by
bringing the success conditions documented by others together in one
framework; exploring the extent to which meeting the success condi-
tions might be explained by underlying governance characteristics, and
subsequently showing the relevance of the success conditions and
governance characteristics in an empirical case.

To achieve the research goal, the following steps have been taken.
Section 2 describes the methods. Section 3 introduces a framework for
the analysis and evaluation of e-waste governance approaches. Section
4 applies the framework to the empirical case of the Netherlands,
leading to the first results on the framework’s applicability and im-
plications of beneficial arrangements for e-waste governance. Section 5
and 6, respectively, provide the discussion and conclusion.

2. Methods

We developed a framework for analysis and evaluation of e-waste
governance arrangements through a Systematic Literature Review
(Berrang-Ford et al., 2015; Bilotta et al., 2014; Haddaway and Pullin,
2014). See Fig. 1 for a detailed explanation of the chosen research
framework. We used search terms such as “(modes of) governance”,
“WEEE strategies”, and “reverse logistics” in Scopus and Google
Scholar. Next, papers on potential success conditions for the reverse
logistics of WEEE were searched for by using terms such as “success*
conditions”, “potential” “impact” and “effectiveness”. These terms were
used to further select within the literature dealing with reverse logistics,
since it is especially in this literature that the facilitation of and barriers
to implementing and managing reverse logistics is being discussed
(Agrawal et al., 2015, p. 81; Janse et al., 2010, p. 495). Approximately
70 papers were looked at more closely. We zoomed in on papers with a
geographical focus on Europe and the U.S. dealing with e-waste and
especially on papers that were published after the WEEE Directive was
issued. In addition, we looked at papers with a comparatively high ci-
tation index (as a proxy for the paper’s influence on the literature).
Insights from these papers were used if they provided clear evidence, as
judged by the authors, for a relationship between aspects of governance
and success conditions.

As a second step, to show the analytical added value of the frame-
work, further operationalise it and explore the relationship between
success conditions and governance characteristics (dependent and in-
dependent variables respectively), we applied it to the case study of the
Dutch compliance scheme system for consumer e-waste. See Fig. 1 for a
detailed explanation of the research framework.

The Netherlands, as a EU Member State, is facing the challenge of
applying the EPR system as stipulated in the WEEE directive. The
country appears to be relatively successful. It has been reported that
44% of e-waste put on the Dutch market (320,000 tons) was collected
and treated in 2014 (Nationaal (W)EEE Register, 2015). Herewith, the
total collection in 2014 almost achieves the target of 45% by 2016

Fig. 1. Research framework outlining the conceptual and methodological steps taken.

1 Compliance schemes, also called Producer Responsibility Organization (PRO), take
over the producer’s responsibility for introducing a system of collection, sorting, and
disposition alternatives of WEEE (Khetriwal et al., 2011, p. 957).
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