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I. Introduction

1.1 Background
Despite considerable improvements in some countries,
recent statistics suggest that a resource efficient
recycling society is still to a large extent an elusive
goal.1 Public authorities continue their quest for
policies that would effectively address the depletion
of non-renewable materials, reduce emissions to air
and water, prevent the creation of waste as well as
improve the recycling and end-of-life management of
products. In essence, waste management activities
need to be moved up the waste hierarchy from sound
disposal to recycling, reuse and ultimately prevention.2

An important instrument in this pursuit remains
Extended Producer Responsibility (EPR), through
which the private sector can be directly engaged in
greening the economy.

Extended producer responsibility as a concept was
put forward by academics in the early 1990s. The
rational behind EPR is quite simple: by assigning
producers the financial and/or physical responsibility
for the management of end-of-life products, the
producers are led to internalize waste management
considerations into their overall product strategies.
Rational producers would explore options to minimize
the costs of end-of-life management. Alterations in
product design and choice of material are amongst the
most important means to do so, and are essential to
reduce the environmental impact of products.
Extended producer responsibility in other words has
the potential to generate both economic and political
incentives for waste recovery and more broadly, green
design.3 Whether this assumption holds in case waste
no longer is a cost, but a profit ± a situation that is
increasingly faced in certain product groups ± is a
separate, intriguing question.

The origins of the term Extended Producer Respon-
sibility (EPR) can be traced to a report submitted to
the Swedish Ministry of the Environment in 1990,
titled ``Models for Extended Producer Responsibil-
ity''.4 The development of the EPR concept may be
viewed in the context of three general trends in
environmental law- and policy-making at the time:5

the prioritization of preventative measures over end-
of-pipe approaches; life cycle thinking; and a shift

from command and control towards instruments such
as economic and informational tools, which leave
more flexibility in how the set policy objectives are to
be achieved. These three trends merge in the central
idea of extended producer responsibility: to create
green design incentives for manufacturers.

This article analyzes the core aspect of EPR±the
creation of design incentives±today, twenty years since
the emergence of the concept. During these twenty
years, environmental law- and policy-making has
evolved into a more deliberative process that involves
multiple levels of governance and networks of stake-
holders in fully globalized markets. The article argues
that despite the radical changes, the tenet of creating
design incentives through EPR can hold. The article
analyses the issue of EPR with regard to electrical and
electronic equipment (EEE). EEE is perhaps the most
prominent area where EPR is being applied today, and
the leading piece of legislation in the field, the WEEE
Directive6 of the European Union, has just been
comprehensively recast. The analysis will not only offer
insights on EPR and its evolution; it also serves more
generally as a case for portraying the challenges facing
second generation environmental law and policy tools
in greening the global economy.

1.2 Purpose and analytical framework of the article
This article discusses the ability of current EPR laws
and policy tools to create appropriate design incentives
through changes in responsibility for waste manage-
ment. The incentive structure ± or rather, the absence
of it ± has always been an important element of the
debate on EPR. Focusing on the problems caused by
the potentially absent incentives means that the article
will leave out descriptive discussions of other issues

* Professor at the Free University of Brussels (VUB). The
other authors may be contacted via harri.kalimo@vub.ac.be.
1 See the conclusions regarding the EU, the most advanced
area in this respect, in e.g. Commission (2011) and Final
Report (2010).
2 The waste management hierarchy is a heuristic that
specifies that wastes should be managed according to a set
of priorities: reduction, reuse, recycling and finally disposal.
The European Union has adopted the hierarchy as a
principle for the management of wastes (Waste Framework
Directive 2008/98/EC, recital 1 and Art 4).
3 Lifset (1993).
4 Lindhqvist & Lidgren (1990).
5 Tojo (2004).
6 The original law, ``Directive 2002/96/EC of the European
Parliament and of the Council on Waste Electrical and
Electronic Equipment'' is in this paper referred to as the
``WEEE Directive''. When the new revised law or its
provisions are distinguished from the original law, they are
referred to as ``Directive 2012/19/EU of the European
Parliament and of the Council on Waste Electrical and
Electronic Equipment (WEEE) (recast)'' or the ``Recast
WEEE Directive''.
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related to EPR. While interesting, they are not where the
shoe really pinches in waste takeback7 policies today.
The fundamental issue is the design incentives. Without
the incentives, the core rationale for EPR is lost.8

This narrative proceeds on four fronts in discussing
the (missing) incentive structures pursued through
EPR. First, the article attempts to clarify certain key
concepts relating to EPR. The concepts have evolved
and sometimes become blurred during the practical
implementation of EPR. In parallel with the con-
ceptual analysis, the article will secondly analyze, in a
qualitative fashion, issues which today appear to
constitute the most prominent challenges to creating
product design incentives through EPR. These are
core issues that risk collapsing the broader EPR
system9 or severely impede it from functioning. They
should therefore be at the top of the policy debate and
agenda. Third, this article seeks solutions and remedies
to such challenges to design incentives. It does so by
making use of more than ten years of practical
experience that has accumulated in EPR policies in
the European Union (EU), the U.S. and Japan.
Fourth, the article attempts to systemize the EPR
discourse by developing a multi-level governance
based framework of analysis.

The research has been pursued along two themes:
the allocation of extended responsibility amongst the
producers, on the one hand, and the scope of the
producers' responsibility vis-aÁ -vis the role of stake-
holders other than the producer itself, on the other.
The challenges to creating design incentives through
EPR may be grouped under the two themes in roughly
the following fashion:

1. How should the responsibilities be allocated
amongst individual producers?
1.1 Should each producer be individually

responsible for the waste from its own
products, only, or should the producers
rather be collectively responsible for waste
from all similar products?

1.2 Should a producer be responsible for treat-
ing waste of similar products of o ther
producers that no longer exist on the market,
or should other ways be created to deal with
such ``orphan'' products?

1.3 Should the producer have both financial and
operational (functional) responsibility for
waste?

1.4 Should the producer be responsible only for
waste from products put on the market after
the legal requirements were put into place
(``new waste'') or also for those preceding the
regulations (``historical waste'')?

2. What should fall within the scope of a producer's
responsibility?
2.1 What exactly should the producers be and

not be responsible for?
2.2 What kind of (ancillary) responsibilities

should be allocated to other stakeholders

These two themes are obviously interlinked and partly
overlapping. Similar conceptual and practical chal-
lenges arise in both. To allow enough detail in the
analysis, however, this article focuses on key issues
under the first theme, only: the allocation of respon-
sibilities among the producers. The issues regarding
scope of the producer's responsibility are discussed in
a companion article elsewhere.10

As mentioned, the article proposes to take a new,
more systematic approach to analyzing EPR. Although
there is increasing research conducted on EPR and its
shortcomings, the scholarship often either focuses on
isolated issues, or gives an overview without a clear
structure. In particular, it seems that the current
concepts and debate around the shortcomings of EPR
fail to take into account that the issues may relate to
three distinctive levels:

. the general, conceptual level

. the multiple levels of governance in policy
making
. international/federal level
. the (Member) State level
. the municipal level and

. the level of takeback solutions in practice
By describing the key concepts and framing the

various challenges to EPR against three levels provides
more a more systematic and accurate analysis: what
exactly are the issues under discussion? Where are the
root causes of the problems? Who are the parties
directly involved and affected? A systematic approach
is also helpful in finding appropriate solutions. It
delineates who are the parties that hold the power to
decide on a particular matter. This does not imply that
the levels exist in isolation from one another; there is
considerable interaction.

Highest up in this hierarchy of levels of analysis are
the theoretical and conceptual foundations of the EPR.
They frame the discussion on the matter on a general
level and independent of the applicable policy context.

The second level is that of policy-making, which
itself can be further divided onto the multiple levels of
governance. The highest level of governance consists
of the international/federal11 laws and policies. In this

7 Takeback refers to policies that require producers to take
back their products at the end of life (EOL).
8 Lindhqvist & Lifset (2003).
9 ``IPR system'' refers to takeback and recovery systems
designed to permit or enhance the possibility of IPR.
10 Greening the economy through design incentives: what
roles for which stakeholders in the context of Extended
Producer Responsibility?
11 International and federal laws share the basic characteristic
of overarching and/or harmonizing laws in a set of potentially
diverging lower-level jurisdictions such as Member states
(EU), states (e.g., U.S., Australia) and provinces (e.g.,
Canada). Although there are obvious differences between
international and federal laws in the strict senses of the terms,
for the purposes of this analysis they may be treated together.
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article, the EU's WEEE Directive is the principal case
study-like point of reference. The European Union
therefore constitutes the international/federal level of
analysis. The WEEE Directive can be considered a
pioneering piece of EPR legislation, both for its
environmental and economic implications. It has
affected business around the globe, and provided a
model for many other jurisdictions in the world. The
developments in Europe still constitute much of the
doctrinal frontlines today, and are as said very topical
also due to the just completed recasting of the WEEE
Directive at the time of writing this article (summer
2012).12

Under the international/federal level are the
(Member) state laws and policies. This level of
governance includes the transposition of suprana-
tional law into (Member) State laws, as well as the
practical implementation and enforcement activities of
public authorities. Lackluster state enforcement
activities have often been cited as a fundamental
problem for European WEEE policy. The third level
of analysis contains also issues that are specific to
federal structures, such as the European Union (EU)
and the United States (US). In the EU, directives
(such as the WEEE Directive) are a form of European
law that only set the result that the Member States
are to reach. The Member States retain the discretion
of choosing the most appropriate means of achieving
the results of the WEEE Directive while transposing
it into their national laws. The Member State
transposition should not lead to any disparities that
could undermine the harmonizing objectives of the
Directive. Differences in national WEEE policies
could hamper the effectiveness of recycling policies.13

However, the way in which the EU Member States
have transposed the WEEE Directive into national
law has been criticized. This applies in particular to
Individual (extended) Producer Responsibility (IPR),
according to which each producer is responsible
individually for its own products.14

The third level of analysis covers the practical
aspects of takeback and recycling systems. They could
admittedly also be considered a part of the second
level, i.e., the governance structures. The collection in
many of the takeback systems has in practice been set
up by the municipalities, for example. In fact, the
concept ``governance'' expands the classic notion of
government by encompassing also issues that relate to
the role and decisions of the nongovernmental parties.
The role of nongovernmental parties, such as producer
responsibility organizations15 (PROs) and groups of
individual stakeholders (producers, retailers, consu-
mers) in the governance structures of EPR is central,
in particular at this lowest level of arranging EPR in
practice. The issues that arise in the practical
implementation of takeback and recycling policies
are fundamental to design incentives, and are therefore
in this article dealt with as a separate, third level of
analysis.

This article also aims at contributing to the EPR
debate by challenging the viewpoint of many policy-
makers, stakeholders and academics who think that
while EPR may make for attractive theory, it is
unworkable in practice. This myth is challenged by
providing a description of real-life examples and
solutions on such issues. In the complicated reality
of EPR, the devil often is in the details. There is an
abundance of confounding variables that deserve to be
better understood.16 Capsule summaries of the prac-
tical cases studied in this article are introduced in
Annex I.

In terms of methodology, this article juxtaposes the
three levels of analysis against what were above
identified as the two themes comprising the most
prominent issues regarding the design incentive
structures of EPR: the allocation of responsibilities
among producers and the scope of producers' respon-
sibility. Together they form a matrix, which serves as
the analytical framework of this article. The frame-
work is illustrated in table 1. The left column in the
table summarizes the theme and issues dealt with in
more detail later in this article, while the theme and
issues in the right column are analyzed in a companion
publication.17 As noted, many of the issues exist in
some form on more than one level of analysis and
under both themes. Rather than showing issues in
multiple cells, the table illustrates how the article
analyses each issue in its most prominent context. The
respective Section numbers of this article are indicated
inside the parentheses.

This matrix is intended to provide a systematic
overview of issues currently affecting the functioning
of EPR systems. There is clearly more than one way to
fill in the matrix, but a systemization will help in
examining problems and alternatives with different

12 Recast WEEE Directive. That being said, recent examples
from the United States as well as Japan are also made use of
in this paper (see further below).
13 WEEE Directive, recital 7, Member States legislating
individually on producer responsibility ``may lead to
substantial disparities in the financial burden of the
economic operators. Having different National policies on
the management of WEEE hampers the effectiveness of
recycling policies. For that reason the essential criteria
should be laid down at Community level''.
14 See Section 2.2 below. Van Rossem, Tojo & Lindhqvist
(2006).
15 PROs are entities that have been set up by producers to
fulfill their legal responsibilities at the national, state or
provincial levels. In many formulations of EPR legislation,
there may even be an explicit provision for producer's
individual responsibility to be delegated to a body, which
collectively assumes individual responsibilities on behalf of
its members (OECD, 2001). As of 2007, there were 260
PROs in the EU (Mayers 2007, 115).
16 Atasu & Van Wassenhove (2011).
17 See footnote 10.

276 European Energy and Environmental Law Review December 2012



Greening the Economy through Design Incentives

approaches for EPR in terms of their ability to provide
incentives towards design for environment (DfE18).

II. EPR on the Conceptual Level

A broad, though not universal agreement exists
today on the definition of extended producer
responsibility (EPR):19 EPR means the internaliza-
tion of waste management considerations into over-
all product strategies by making the producer
responsible for its products in the end of the
product's life cycle.20 It is more controversial,
however, what exactly the notion of ``responsibility''
in the definition should entail. Does Extended
Producer Responsibility as a matter of principle
cover all kinds of responsibility, including opera-
tional and financial responsibility?21 Is each producer
individually responsible, or does EPR establish some
type of collective responsibility? Can a producer be
made responsible for a product that it has not
produced, and therefore has no knowledge or control
of? The precise contours of the responsibility are
central to the incentive structures of EPR. These are

thus fundamental questions on a conceptual level,
common to all producer responsibility systems.

2.1 Operational v. financial responsibility
Operational responsibility defines a party's operational
(i.e. functional) responsibility for the completion of

18 Design for environment (DfE), also called eco-design,
refers to the design of products in a way that reduces the
negative impacts of the product on the environment
throughout the product's life-cycle.
19 Some researchers and policy advocates argue that EPR is
a policy principle and not a policy strategy. See Davis (1994)
and Lindhqvist (2000, 153-157).
20 Lifset, 1993. There is also debate today over whether the
EPR today also encompasses upstream issues See Lindhq-
vist's history of the evolution of the concept of EPR (2000,
29-56).
21 See also Lindhqvist (1992), who also proposes a third
type of responsibility: informational. It would appear
however, that informational responsibility could also be
considered a sub-category of operational responsibility, i.e.
responsibility for the action of collecting and distributing
information.

Table 1. The analytical framework ± a summary of the issues, each in its most prominent context. Individual
issues and terminology are further elaborated in the Sections indicated by the numbers.

Themes Allocation of responsibilities amongst The scope of producers'
producers* responsibility**

Level of analysis

± Operational (physical) v. financial ± Notion of shared responsibility
responsibility (2.1) ± Matching rights and responsibilities

Conceptual ± Responsibility v. the means to fulfill it
(2.1.2)

± Delegation of responsibility (2.1.3)
± Individual v. collective responsibility (2.2)

Policy making

± Retroactive responisibility (historic ± WEEE escapes producers' schemes
v. new waste) (3.1.3) ± Cherry picking by third parties

International/federal ± Orphan products and free riders (3.1.4) ± Lacking consumer engagement
± Recycling guarantees (3.1.5, 3.2.2) ± The notion of `producer'
± Visible fees (3.1.6)

(Member) State ± Favouring collective over individual ± The producer definition revisited
takeback schemes (3.2.1) ± Rights and responsibilities revisited

Municipal ± Collection schemes (3.3) ± Linking public and private collection
schemes

± Takeback schemes neglect DfE efforts ± The shredder economy
(4.1) ± Lack of knowledge on WEEE

Practical system ± Lack of competition between PROs (4.1) streams
± The shredder economy (4.2) ± Contextual nature of takeback

solutions
± Exports to developing countries

* Addressed in this article
** Addressed in companion article
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specific EPR related activities. For example, the
Finnish Government Decree (852/2004) on WEEE
requires22 that ``[p]roducers shall organize treatment of
separately collected waste electrical and electronic
equipment at a facility that has an environmental
permit''.

The financial element of producer responsibility on
the other hand defines how the economic burdens
incurred in fulfilling the waste management operations
are to be borne.23 The above-noted Finnish Decree
specifies24 that producers engaged in distance selling
through the Internet or catalog retailing, for example,
shall participate in the financing of the management of
waste electrical and electronic equipment from private
households. Placing the financial responsibility on the
producer (or other stakeholder) creates an incentive
for it to minimize the ensuing costs and, in many cases,
the environmental impacts. This idea is at the core of
extended producer responsibility.

2.1.1 Asymmetric operational and financial
responsibilities

The operational and financial responsibilities are often
identical in scope: the operational activity imposes
costs on the party that executes them. This is not
always the case, however: an electronics producer
might also be charged with the financial burden of, for
instance, operating municipal collection sites for waste
electronics, even if a municipal waste authority were to
bear the functional responsibility for their operation.25

The reason for distinguishing operational and finan-
cial responsibilities conceptually from one another
links to the fundamental environmental principles that
underlie EPR: the polluter pays principle and eco-
efficiency.26 The allocation of costs for waste electro-
nics could, according to the polluter pays principle, be
laid on the producer as one of the ``polluters'' in terms
of WEEE.27 Other WEEE polluters can be identified
as well, however, and the most eco-efficient execution
of a specific task, such as the collection of waste from
private households, in some cases necessitates the
involvement of a different party, such as a municipality
with a functioning waste collection system.28

On the other hand, the operational and financial
responsibilities are in practice usually identical, unless
there are offsetting arguments to separate them.
Otherwise, the link between the charges paid and the
costs of specific tasks may quickly grow thin. One may
end up simply setting arbitrary mandatory financial
charges on producers (and other stakeholders) for the
unspecified operational activities of third parties, in
particular public authorities, which the producers can
neither monitor nor manage. An example could be to
charge the municipalities with the responsibility to
collect WEEE from end users, but require the
producers or other stakeholders to pay for such
collection. This kind of charges can be interpreted as
a general tax, rather than an economic incentive. The
design-for-recycling incentives of a producer in the

role of a tax payer are obviously much weaker than
where it (or any other stakeholder) is directly
incentivized by holding it directly responsible for,
and giving it the full control of, its own costs and
activities.

It therefore appears that the incentive structures of
EPR cannot be fully created or maintained if the
different stakeholders are not made directly financially
responsible for the EOL activities that they conduct
and/or if the financial and operational responsibilities
are separated in obscure ways. The responsibilities to
act and to pay should be thought through very
carefully in all cases, otherwise there is a risk of
completely collapsing the incentive structure of EPR.

2.1.2 Confusing operational responsibility with the
means to fulfill it

The party charged in law with a particular operational
responsibility (such as the organization of the collec-
tion of WEEE) may contractually delegate the actual
execution of the task to fulfil the responsibility to a
third party. The producer could subcontract a logistics
company, for example, to, in practice, organize the
entire waste collection process for the producer.29

The conceptual distinction between the legal obliga-
tion to have operational responsibility for the manage-
ment of waste (in our example, that of the producer)
and the physical acts in fulfilment of such responsi-
bility (in our case that of the waste collection
company) has been a source of confusion. It is
essential from the viewpoint of incentives and system
efficiencies to allow the producer (and other parties)
that have the responsibility to make full use of all the
flexibilities and waste management expertise that a
delegation of necessary operations to third parties may
offer. Such delegation will obviously not release the
delegating party from the final, legal obligation to
perform the tasks.30 It is in other words the producer

22 Section 7(1) (emphasis added).
23 Kalimo (2004, 205-7; 2006 456-7); van Rossem (2008, 21-3).
24 Section 9 (emphasis added).
25 Reina (1999).
26 A common reference for the term eco-efficiency is the
World Business Council for Sustainable Development
(WBCSD (1992)), which defines it as ``competitively priced
goods and services that satisfy human needs and bring
quality of life while progressively reducing environmental
impacts of goods and resource intensity throughout the
entire life-cycle to a level at least in line with the Earth's
estimated carrying capacity.'' Huppes and Ishikawa (2005)
provide a detailed analysis of the concept.
27 For a discussion on applying the polluter pays principle
on WEEE, see e.g. Kalimo (2006, 457-60).
28 For further discussion on the ``external'' division of
responsibilities between different stakeholder groups in
EPR, see the companion paper in footnote 10.
29 Huisman et al. (2006).
30 Kalimo (2004, 205-6; 2006, 456); van Rossem (2008, 21-3).
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that remains the responsible party towards the
authorities for the end-of-life management of WEEE,
not for example the logistics company to whom a
specific task may have been subcontracted.31 If the
party with the operational responsibility can delegate
the actual execution of the tasks to third parties, the
need to separate financial and operational responsi-
bilities from one another on the grounds of eco-
efficiency (see previous section) is reduced. It is
important for the producer and for DfE that the
producer maintains full control of the delegated
activities and their costs. Should the costs rise, it
can32 renegotiate, reclaim the execution of the
activities to itself or delegate them to a more
competitive third party, just as in any business
transaction.

2.1.3 Delegating financial responsibility?
Would it also be possible, conceptually or practically,
to talk about delegation in terms of the financial
producer responsibility? This appears doubtful, and is
more complicated an issue than the delegation of
practical tasks to fulfil the operational responsibility.
Shifting (a part of) the cost of EPR activities into the
product price by raising it by a similar amount might
perhaps be considered by some as a delegation of (a
part of) of the financial burden from the producer to
the consumer. As with the operational responsibility,
the final responsibility to ensure that the legally
specified tasks are fulfilled remains on the delegating
producer. But would such a shift of costs for ``others
to pay'' be in accordance with the letter of law, and
with Extended Producer Responsibility?33 The ques-
tions are pertinent in particular where the producer is
able to offset the additional cost of waste entirely. Is
there then still an incentive to behave in a more
environmentally sound manner?

The integration of the full cost of taking back
WEEE in a product's sales price might be argued by
some to be against the spirit of the producers'
obligations that stem from the WEEE directive and
the transposing national acts. It is the producer that is
defined in the legal text as the party charged with the
financial responsibility.34 A producer will also not take
great efforts to minimize costs that he is in any event
able to shift to another party to carry. These claims do
not seem to hold, however.

A more convincing way to argue is that the
incidence of payment rarely really reflects which party
actually bears the costs. In this sense the way in which
the producer ultimately may be able to fill the
responsibility is not relevant. Stylized economic
models35 indeed would anticipate that producers will
attempt to protect erosion of profit margins by passing
on costs to consumers either within prices or as a
separate charge. Regardless of who is held responsible
for the financing of waste electronics, the costs will be
reflected on both the producers and the consumers
somehow.36 It would also seem overwhelming in

practice to try to control the ways in which companies
might determine product prices in relation to waste
management costs arising from the introduction of
EPR.

In a competitive market, producers and retailers
may choose not to increase prices and instead
maintain pre-existing prices for the fear of losing sales
(and therefore most likely reduce their profit margins).
This does not imply, however, that the company
would necessarily operate at a loss. And regardless
whether the market is competitive or not, lowering the
actual cost incurred by the producer will obviously
make the business more profitable. In both cases,
whether a producer absorbs EPR costs and holds its
prices constant or raises its price to cover these new
costs, there is an incentive to drive down the actual
cost of recycling, because the consumer finds the life
cycle costs37 to be less. From an environmental
perspective this does not appear problematic as such.

Most important, however, is the argument that the
internalisation of costs is supposed to increase costs to
consumer. Those products not well designed for end-
of-life (EOL) will become more expensive, and are
therefore set to lose market share against products
with lower end-of-life costs. A competitive market
place±assuming one exists±should protect the consu-
mer from being overcharged. The core issue is
ultimately whether or not economic incentives for
green design are created, not whether producers
choose to absorb costs associated with EPR into their
profit margins or to raise prices.

In reality, the impact of recycling costs and product
pricing may not be easy to predict. Consumers may
not associate recycling fees with the product price, and
their purchasing behavior may not be influenced by
their specific perception of recycling fees. i.e. demand
for a product may be inelastic relative to changes in
recycling costs. In situations where product demand is

31 Obviously, the delegated party will usually have numer-
ous other legally or contractually defined obligations of its
own to fulfill.
32 Within the limits of the provisions of the contract
between him and the logistics company.
33 See footnote 9.
34 WEEE Directive, Article 8; Recast WEEE Directive,
Article 12.
35 See e.g., Atasu et al., (2009).
36 Atasu & Van Wassenhove (2011, 19-20). More specifi-
cally, price sensitive linear demand models would indicate
that the producers reflect part of their recycling costs to the
consumers. If the consumer becomes responsible, the
producer would in turn assume part of the consumers'
recycling costs by reducing the price of the product. The
financial obligation choice may therefore not significantly
affect welfare in stylized economic models.
37 Life cycle costs of electronic equipment are sometimes
called ``full cost of ownership'' in the electronics and
computer industries.
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inelastic to product prices, and the cost of recycling is
passed fully on to consumer through increased prices
or fees, producers may then not find incentives to
improve the greenness of their products or make their
recycling easier. The consumer perception of recycling
fees and resulting producer behaviour may be a real
issue for the economic efficiency of electronics take-
back. A detailed empirical investigation seems neces-
sary to guide legislation in support of EPR, and
WEEE takeback more generally.38

Issues relating to the delegation of the financial
responsibility may be observed in the Japanese WEEE
takeback law, ``Specified Home Appliances Recycling
Law'' ``SHARL'',39 for example. In SHARL, the final
consumers, finance both the collection and recycling of
WEEE. The financing takes place through an end-of-
life fee that is charged at the time of disposal. Separate
fees are collected by retailers for the collection and by
the producers for recycling. The fees are managed
through a recycling ticket centre that logs the move-
ments of all individual waste items in the recovery
system.

The producers have formed two consortia (``Group
A'' and ``Group B'') to fulfil their responsibilities in
SHARL. The Groups have set the fee to cover the
costs of recycling at the same level, while the actual
costs of recycling will depend on each Group's
efficiency. In contrast, the prices charged to the
consumer for collection vary considerably, depending
mostly on the size of the retailer.

A modest economic incentive and an element of
competition are hence built into the systems. It does
not appear clear, however, how the ensuing economic
benefits or costs will be divided between the producer,
the consumers and other stakeholders. In order to
establish proper incentive structures to better design
the products for the environment, the producers
should be entitled to reap an adequate part of any
resulting savings.

Finally, by placing the financial responsibility on a
central actor, the producer, the burden of managing
WEEE is redistributed between the stakeholders in
the value chain. The outcomes of this type of a
``delegation'' will depend on the market structures,
the negotiation positions and the behaviour patterns
of the parties. The negotiation positions or current
behaviour of the parties, however, may not result in
the most equitable or efficient solution. This is so in
particular when a single party in the system is in
practice and/or through poorly balanced legal provi-
sions placed in a disproportionately strong position.
For example the Belgian WEEE takeback system,
organized by a single the takeback organization
(PRO) Recupel, has been criticized for unjustifiably
high fees on the consumers, in particular during the
first years of its operation.40 The existence of
competing PROs, such as the collaborative ERP
(European Recycling Platform) could alleviate these
kinds of problems.

2.2 Individual v. collective responsibility
From the perspective of incentives for improved
design, probably the most fundamental aspect of the
extended producer responsibility is the distinction
between individual and collective responsibility. As
noted, responsibility is individual, when it is deter-
mined for each producer individually and only
applies to the products of the producer in question.
A collective responsibility is allocated on producers
as a group, traditionally without distinguishing
between the products of individual producers. The
question thus deals with the division of responsibil-
ities amongst the various producers, rather than
between producers and other stakeholders, or
between operational and financial responsibility. In
other words, both the financial and operational
responsibilities, which were the issue in the previous
section 2.1, can be organized individually or collec-
tively between the producers.41

Indeed, the distinction between individual and
collective responsibility has been a focal point in the
EPR debates for more than a decade, because it is
directly linked with the objective of creating design
incentives. The original definitions of EPR by
Lindhqvist and Lifset built upon the vision of
individual responsibility, albeit the authors did not
explicitly put forth the individual aspect.42 It does
appear common sense that the incentives of a producer
to improve its products are present where its
responsibility covers its own products rather than the
products of the industry group to which it belongs.
Regardless of whether individual producer responsi-
bility (IPR43) was part of the original concept of EPR
or a later refinement of it,44 IPR may thus be
understood as the creation of appropriate incentives
for producers to properly manage their end-of-life
products by allocating responsibility separately to
each producer on the basis of (only) its actions and
(only) its end-of-life products, but not those of other
producers. This view of IPR implies that design
incentives cannot be properly created through produ-
cer responsibility, if costs on producers, will affect
them all in a uniform way. The analysis assumes that

38 Atasu & Van Wassenhove (2011, 19-20).
39 See Annex I for further information on the law and the
schemes established to fulfill set requirements.
40 Mayers (2010).
41 So, for example, producers may co-operate collectively to
organize collection and recycling, and their financial
responsibility maybe be calculated individually in relation
to the share of each of their products collected.
42 Lindhqvist and Lidgren (1990); Lindhqvist (1992); Lifset
(1993); Lindhqvist & Lifset (2003). For early critical views
on individual producer responsibility, see e.g. Stevels (2001).
43 The term IPR refers throughout this paper to individual
producer responsibility, not to the (as such more estab-
lished) concept of intellectual property rights.
44 Mayers et al. (forthcoming).
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EOL waste is indeed a cost rather than has a positive
value.

Collective producer responsibility, on the other
hand, requires that all producers of a particular type
of EE devices are jointly responsible for the WEEE.
Collective responsibility, just as individual responsi-
bility, can be of an operational and financial type.
Collective financial responsibility means that the
aggregate cost of all collected waste is shared amongst
all the producers in the sector. The individual
producers' shares of the aggregate cost then need to
be apportioned between the producers in some
fashion.

The main strengths of collective responsibility have
been associated with the practical simplicity and scale
economies of its implementation: treating producers of
particular devices as a group has in many instances
been thought to obviate the need to, for example,
separate streams of collected waste into accurately
targeted fractions per company. The matter is
discussed further in Sections 3.1.2 and 5 below. The
lack of direct connection between a single producer
and its actions has in collective systems so far had the
fundamental shortcoming of diluting or entirely
removing proper incentives to design for the environ-
ment. In addition, as mentioned above, it is incorrect
to assume that individual responsibility could not be
implemented through collaborative (``collective'')
operation of WEEE takeback systems.

The debate over individual versus collective respon-
sibility has fundamentally revolved around the trade
offs between properly targeted incentives on compa-
nies to behave environmentally, on the one hand, and
the complexities and feasibility of creating such
incentive structures in practice, on the other. The
trade offs are not black and white, either. Producer
responsibility systems consist of a number of elements,
and these elements have varying degrees of indivi-
duality or collectivity. The combinations of the
elements in an overall system therefore lead to varying
overall tradeoffs. It is exactly these characteristics of
the overall system that the policy makers and
stakeholders assess in their search for optimal take-
back solutions.

The different elements of producer responsibility
are also the main issue in this article. Having
introduced the issue at a conceptual level in this
chapter, the ensuing chapters address the challenges
and solutions at different levels of governance, and in
the practical implementation of IPR. The quest
remains unaltered: to optimize design incentives while
minimizing or entirely avoiding the negative trade-offs
of complexity and unfeasibility.

III. EPR on the Multiple Levels of Policy
Making

3.1 EPR at the supranational level: the case of WEEE
Directive

3.1.1 The political economy of producer responsibility

This chapter discusses challenges to design incentives
that have arisen specifically on the supra-national level
of policy making. European countries have been
pioneers in applying EPR in environmental policy in
areas such as packaging, motor vehicles and waste
electrical and electronic equipment (WEEE). The
harmonization of producer responsibility in the
WEEE Directive at the level of the EU was envisaged
not only to enhance the protection of the environment,
however; it was also closely connected to the Union's
internal market philosophy.45 Producers in different
Member States should be able to compete under equal
conditions. The WEEE requirements should be similar
across the EU, and not affect any single party
unjustifiably or inequitably. Producers active on the
EU market should in a similar fashion need to
internalize the environmental costs of their activities.
Moreover, a wide application of EPR forces EEE
companies to compete, which creates further incen-
tives to innovate so as to reduce costs.

The level-playing field approach of the Directive
does and should therefore not mean that the costs to
all producers are to be evened out, quite the contrary.
The WEEE Directive nevertheless introduces such an
evening-out of costs, in certain respects: it establishes
collective financial responsibility for ``historical''
(``old'') waste (i.e. waste from products put on the
market before the WEEE Directive came in force on
13 August 2005). A collective responsibility tends to
level out the costs. ``New'' waste (i.e. waste from
products put on the market after the above date) is
subjected to individual producer responsibility: each
producer is responsible for financing the treatment
and recycling of WEEE from its own products, only.
This division was a part of the political compromise
struck at the EU level at the time of enactment. The
European co-deciding legislators, the European Par-
liament and the Council, had diverging views on new
waste: almost all Members of the European Parlia-
ment preferred an individual responsibility for new
waste, while most Member States in the Council
supported a collective responsibility. The controversy
left its traces in the final text of the WEEE Directive,
and the Council's reluctance to accept IPR was a
prelude to the poor implementation of the directive
into national law in EU Member States.46

45 See e.g. Recital 8 of the (original) Directive.
46 Van Rossem, Tojo & Lindhqvist (2006).
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The legislative outcome at the EU level regarding
responsibility for historic WEEE can be partly
explained by the fact that EEE producers have
diverging preferences regarding the individual or
collective nature of producer responsibility. More
generally speaking, two kinds of producers tend to
lose out in a takeback and recovery system based on
individual responsibility. First, producers that are
environmentally inefficient (e.g., whose products are
more expensive to recycle) will face higher costs than
their more efficient competitors. This is, of course, the
crux of IPR. Second, producers who have a heavy
``historical'' burden from products sold earlier, parti-
cularly in cases where their market shares have
subsequently diminished, could result in them paying
a disproportionately large cost for returning waste in
comparison to their current sales. These two types of
producers therefore tend to resist the idea of individual
producer responsibility±the former of course for
particularly poorly defensible reasons.

3.1.2 Further clarifying the distinction between
individual and collective producer responsibility ±
a tort law analogy

The analysis may here be shifted for a moment in a bit
more detail to the legal concepts individual and
collective financial responsibility. The distinguishing
characteristic between the two appears to have become
that in collective responsibility, there is no direct link
between the actual end of life cost of a particular
product or brand, and its producer. Only a proxy of
some sort, such as current market shares, is used. This
may be a problem, however: a proxy is unlikely to
accurately reflect each party's liability for the created
waste and may therefore lead to an inaccurate and
unrepresentative division of costs.47 Tort law48 may
offer useful analogies on the apportionment of
liabilities between the responsible parties, because it
is the basic framework in most legal systems for
dealing with questions of harm, fault and the ensuing
responsibility. The (contested) question of the extent
to which the producers' activities regarding (W)EEE
fulfill the description of harm or injury in accordance
with tort law is left aside here. The analogies sought
after here only relate to the allocation of an established
responsibility and liability.

In the case of, for example, car accidents or soil
degradation, the responsibilities of the liable parties
are usually apportioned on the basis of factual
findings of fault.49 Soil degradation cases may even
involve issues of retroactivity.50 Ex analogia for
WEEE, the apportioning would be most accurate in
terms of the parties' liability if it were based on the
actual costs per product or brand. Following a
reasoning analogous to general tort law, the appor-
tionment should rely on actual costs of end of life
management. That represents the most accurate
division of the parties' liability. Only if such a division
cannot be established,51 or if it proves unfair or

unjustified, are other grounds such as market share to
be used as a second step for the purposes of
apportionment. Yet it appears that today the second
step, the market share approach, is taken from the
outset as the presumption in apportioning collective
responsibility, without first considering the actual
costs of each producer. This may create the false
impression that each producer's actual costs could not
and should not be determined in cases of collective
responsibility. Such a false impression is problematic
for individual responsibility schemes, because it gives
collective schemes a(n unfair) competitive advantage
of simplicity and ease. The predominance of market
share based systems also seems to falsely equate a
market share allocation with collective responsibility.
The confusion has shifted the focus away from what
collectivity in responsibility really means onto how the
responsible parties' shares of such collective responsi-
bility are to be allocated.

To be sure, there does exist an important difference
between individual and collective responsibility±but it
is on the limits of the allocated responsibility, not on
its apportionment. Responsibility that in law is
charged separately on individual producers for their
own branded products, only, limits the producers'
responsibility for financing any other products. In
terms of tort law, individual responsibility would be
analogous to several liability.52 Collective financial
responsibility in contrast is defined top-down, creating
a responsibility for the aggregate cost of all end of life
products as a starting point before allocating the
shares. If the responsibility were joint and several
responsibility (in civil law countries the term solidary
responsibility is often used), each producer would not
only be responsible for its share of the aggregate cost,
but could also prima facie53 be alone held financially
responsible for the cost of all end-of-life products. In
the latter case, the producer obtains a right of recourse

47 Mayers et al. (forthcoming).
48 The term tort law is used here in the wide sense. In the
civil law countries, law of delicts, or liability law are rough
equivalents. Bell & McGillivray (2008, 563-76).
49 Or entirely without findings of fault, i.e. in accordance
with strict responsibility.
50 See e.g the U.S. CERCLA (1980) as amended bu SARA
(1984), which retroactively established liabilities on a wide
variety of involved stakeholders to clean-up landfill sites.
51 Van Gerven, Lever & Larouche (2000, 447-8 and 451),
annotating the Dutch case HR 9 October1992; Deakin
(2003, 253-4, 855)
52 Several liability means the liability that is separate and
distinct from another's liability, so that the plaintiff can
bring a separate action against one defendant without
joining the other liable parties (Black's law Dictionary 1999,
926).
53 On first examination. The responsible party obtains a
right of recourse towards the other jointly and severally
responsible parties.
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to retroactively claim back the shares of other
producers. The explicit reference in the WEEE
Directive to ``proportionate shares'' of the costs for
the collective responsibility for historical waste would
sensibly seem to exclude joint and several type
responsibility, however. There are considered to be
several responsible actors, analogous in tort law to
concurrent tortfeasors, who, acting independently of
each other, in combination have caused damage.54

The differences in the scope of responsibility are
important when the waste management systems deal
with end-of-life products, whose owners cannot be
identified or found. Under an IPR system, a producer
could not be made responsible for orphan products.
Further, it could potentially be claimed that if (the cost
of) a particular manufacturer's own products cannot
be determined in the system, no individual responsi-
bility for such waste can be allocated, either. There
might hence in fact be, from the perspective of the
scope of the responsibility, a lacuna in the current
WEEE Directive.

3.1.3 Establishing a retroactive responsibility for
WEEE

The extension of producer responsibility temporally
backwards to historical waste (from products sold
before the legislation was enacted) creates a retroactive
responsibility. A retroactive responsibility ± the
regulation of actions taken before the legal require-
ment is set ± is problematic from the perspective of
legalism.55 It may severely reduce legal certainty,
legitimate expectations and equality.56 Retroactive
environmental legislation is therefore possible only in
exceptional cases where ``the purpose to be achieved so
demands and where the legitimate expectations of
those concerned are duly respected''.57 Whether these
conditions were met in the case of the WEEE Directive
is beyond the scope of this article.58

From the perspective of the present analysis, the
main issue is the (missing) link to the design incentive
logic of EPR: there is regrettably little one can do
about the past. Of course, some producers may have
been far-sighted and produced goods with environ-
mentally superior qualities already over a longer term.
In theory, they may even have internalized the
incurred and expected environmental costs of the
products in the product prices. In practice, however,
producers will not have addressed end of life manage-
ment of their products and thereby internalized their
environmental impacts voluntarily. In the absence of
legal requirements, the end of life characteristics and
costs of products do not tend to be predominantly
driven by environmental considerations. The market
economy rather emphasises short term (quarterly)
profitability and other factors such as key product
features.

One option in the formulation of the WEEE
Directive would have been to place the responsibility
for historical waste electronics on the society at large

in the form of a supplementary waste tax,59 for
example. As will be seen below, this actually would
seem like the preferred option in many instances. The
European legislature however has chosen to maintain
producers, who (as a group) were considered key
polluters and who had also financially benefited from
the products that now constituted the problematic
historical WEEE, as the collectively responsible
parties.60 The share of burden for historical waste
per company may according to the WEEE Directive
be determined on the basis of, for example, current
market shares by type of equipment.61

3.1.3.1 Actual costs v. current market shares
A key advantage according to the proponents of
collective responsibility for historical waste was two-
fold.62 First±when allocated on the basis of current
market shares±it would potentially distort the current
competitive positions of companies less than would
individual responsibility. Companies with a large
market share would finance an equally large propor-
tion of the historic waste. Fluctuations in market
shares over time would thus not be taken into account,
because companies' ability to carry their responsibility
is, according to the argumentation, better reflected by
their current market positions than their past sales.
Adding to the argument for collective responsibility
using market share allocation, under IPR a producer
could even be declared technically bankrupt, should

54 Deakin (2003, 850-51, 855).
55 The principle of legalism emphasizes the importance of
law or formulated rules. It implies that obligations set on
individuals are to be based on positive law, actually and
specifically enacted or adopted by proper authority for the
government of an organized jural society, and thus distinct
from moral or ideal law, or from arbitrariness. (Black's Law
Dictionary 2009). The obligations therefore need to exist at
the time an act is committed.
56 Kalimo (2006, 497). See, e.g., Case 100/63 J.G. van der
Veen; Case 17/67 Firma Max Neumann; Case 21/81 Criminal
proceedings against DanieÈl Bout.
57 Case 98/78 Racke (emphasis added).
58 On retroactive EU legislation, see e.g. Case 10/85 Milac;
Case C-368/89 Crispoltoni; Case 13/92 to 16/92 Driessen.
59 Environmental taxes are procedurally never an easy
option in the EU, however, as they require unanimity
decision making in the Council.
60 Article 8(3), WEEE Directive; Article 12(4), Recast
WEEE Directive.
61 Kalimo (2004, 223-5; 2006, 497-500). In other words, a
market share based financing means that producers pay for
the treatment costs of all collected WEEE within the sector
in proportion to their market share of EEE products sold at
the time of recycling. The financing may also be based on a
return-share model. Here, compliance fees are levied on the
producer on the basis of the calculated share of its units that
are returned through the collection system. (See further in
Chapter 4).
62 See, e.g., Stevels (2001).
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the entire volume of its potentially massive historical
waste turn in accounting into a liability overnight.
These are, in principle, the kinds of considerations of
fairness and justice that were mentioned above, to be
used in case more accurate apportionment on the basis
of actual costs is not possible or needs to be adjusted
afterwards.63 One may argue about the actual fairness
of using current market shares in allocating responsi-
bility for historical waste.

3.1.3.2 The false premise of avoiding retroactivity
The second claimed advantage of a market share
based allocation of responsibility for historical waste is
that it would avoid the problem of retroactivity.
According to this train of thought, the act that
establishes responsibility for historical waste is in the
market share model not the original sale of the
returned historical product, but rather the current sale
of new products.64 Hence, the responsibility would not
be retroactive: if a producer sells nothing at the
moment, there is no responsibility for returned waste,
either. This logic nonetheless seems flawed, in parti-
cular if one assesses EEE producers as a group. It
appears to confuse the notion of the fault that creates
the responsibility with the subsequent allocation of
such responsibility amongst the group of collectively
responsible tortfeasors. To state this slightly differ-
ently, using analogies from tort law for guidance,
claiming that sales of EEE today are causally linked to
the environmental risk and harm of different, histor-
ical WEEE that are taken back seems dubious. It is as
if a kind of strict liability (i.e. liability without fault) is
established on the producers. It should also be recalled
that even the WEEE Directive requires the responsi-
bility for historical waste only to be ``proportionate'' ±
without reference to retroactivity one way or the other.
Market shares are mentioned just as one example, and
without distinguishing between past and current
market shares. The crucial aspect for the analysis in
this section is that while the apportionment may in
market share systems be based on a current event, the
sales, the liability itself seems still retroactive because it
deals with the environmental impact of products sold
before the provision came into force.

It seems consequently difficult to see any difference
between individual and collective responsibility from
the perspective of the retroactivity of the liability. If
current sales ± not sales in the past ± are (erroneously)
used in the market share logic as the event causing
liability, then for individual responsibility past sales
should not be the cause of liability, either. A parallel
point of comparison in an IPR based system for
historical waste would rather appear to be the
currently materializing management cost of the
(historically sold) waste that is being taken back. Or
should responsibility for new waste be considered
retroactive, if it were allocated on the basis of, say, the
producers' average market share over the five preced-
ing years, and thus extending to a time prior to the

enactment of the law? From this perspective it would
therefore appear more plausible to argue that indivi-
dual and collective responsibility for historical waste
are equally much (or little) ``retroactive''.

The issue of producers' responsibility for historical
waste was raised, as noted, during the enactment of
the WEEE Directive. The legislator wanted producers
to be responsible also for historical waste. In response,
the producers pointed out that such responsibility
risked being retroactive. It would therefore in accor-
dance with EU law be acceptable only for particularly
weighty justifications. The European Commission was
of the view that if the responsibility were collective and
set on the basis of current market shares, the
responsibility should not be considered retroactive.
The discussion in the paragraph above demonstrates
that the premise seems incorrect. Allocating a collec-
tive responsibility on the basis of market share does
not seem to change the retroactive nature of the law.
Because responsibility for historical waste can have no
impact on product design, setting such retroactive
responsibility on the producers seems ill-justified.
Moreover, in the market share based allocations, the
polluter pays principle is also conveniently cast aside.

The political economy of the issue became clearly
visible in the Dutch ICTMilieu scheme. In the scheme,
the consortium members' fluctuating market shares

63 In the French legal system (Article 1384(1) C.Civ), a
whole closed class of potential tortfeasors is made respon-
sible in solidium in case their fault cannot be apportioned.
German law contains a specific provision on these cases,
making defendants jointly and severally liable (Ge-
samtschuldener) (§830(1) BGBII). In the UK, reaches a
similar result by shifting the burden of proof on apportion-
ing the causation to the tortfeasors (Cook v. Lewis [1951]).
(Van Gerven, Lever & Larouche (2000, 444, 465); Deakin
(2003, 249-55))
64 Perhaps a third option would be to consider the taking
back of the WEEE as the act that creates the producer's
responsibility. Legally speaking, electronics products become
waste at the moment that they are (required or intended to
be) discarded (Waste Framework Directive 2008/98/EC
3(1)). Thus, the taking back of WEEE is the moment when
waste electronics start to exist, and hence an environmental
risk or harm is created. This interpretation however seems to
confuse an obligation created by the law with the liability
that ensues from causing an environmental harm. Although
conceptually the creation of waste is indeed linked to the
moment of take back, in practical terms the taking back of
WEEE is the remedy, not the tort. The problem is the
existence of WEEE, the environmental harms caused by its
inadequate treatment. Hence, justifying the responsibility of
producers for certain waste by the fact that the producers
have been mandated by the law itself to take back that very
same waste, appears circular at best. The polluter pays
principle also appears poorly reflected in this line of
thinking. Finally, the question of retroactivity hardly can
arise if the responsibility is linked to a prospective act (i.e.
the takeback) that the law itself created.
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from a historical perspective had been a pressing
issue.65 In particular, a large PC manufacturer with a
considerable market share in the past had seen a
substantial reduction in sales in the end of the 1990s.
Given its historical presence on the market, a large
proportion of the total product returns in ICT Milieu
were of its brand. Coupled with more recent, reduced
sales, the producer had in comparison with its
competitors much higher costs in proportion to the
number of units placed on the market. Given the
circumstances, the manufacturer threatened to leave
ICT Milieu, unless the financing model was changed.
ICT66 Milieu indeed changed its financing structure
from individual to a collective, market share based
model. Other mitigating factors also contributed to the
decision.67

3.1.3.3 New waste locked into collective responsibility
schemes

Whatever benefits one may have foreseen for collective
responsibility for historic waste on the EU level, they
seem largely offset by a major unintended consequence
on the national level: a lock-in effect. It has namely
proved quite difficult in EU Member States to
establish a system of collective responsibility only for
``historical'' waste, while simultaneously maintaining a
parallel system for ``new waste'' on the basis of
individual responsibility. It has remained difficult to
efficiently distinguish between the two fractions of
waste in practice. This is so even though there is a
specific labelling requirement in the WEEE Directive
concerning new waste.68

If new and historical waste are to be separated, the
later in time the separation will start, the firmer the
lock-in effect. If the volumes of historical electrical
and electronic waste were allowed to grow further,
their role in the system would remain dominant. The
entire recycling systems may be geared towards
historical waste and with it, collective responsibility,
while ignoring to implement a practical solution fit for
the recycling and financing of new waste on individual
basis. The turning point may only be the future
moment when the proportion of new waste coming in
will have rendered the share of historical waste
negligible, or the producer(s) with preference for
collective responsibility have left the market. In the
EU, many Member States have become stuck in a
collective responsibility also for new waste. In fact,
there are EU countries that actually incorrectly
transpose the WEEE directive by mandating a
collective responsibility for all waste; individual
responsibility is not even an option.69

On longer term, once the share of historic waste in a
company's waste stream has become negligible, it may
become possible to escape the lock-in in collective
systems. A company can threaten to leave the
collective system, unless the producer's liability in
the system is divided to correspond the actual share of
its waste received. In other words, the producer

demands the system to shift to individual responsi-
bility. The producer's demand is credible: because the
company is responsible mostly for new waste anyhow,
it in fact is already operating in IPR mode. But the
demand is also effective: should the producer leave, all
other companies' shares of the collective liability
would increase, potentially considerably if the leaving
producer has a large share of the waste. To be able to
threaten to leave, the producer must nonetheless be
capable of managing a system of its own (or with
selected partners). The establishment of parallel take-
back systems by companies in countries where a
collective system dominates despite a legal require-
ment to individual responsibility can thus serve a
strategic purpose: they set up a credible alternative to
the collective scheme.70

3.1.3.4 Treating historical waste as new waste ± or
leaving it outside EPR altogether?

The experiences from places where there have been no
separate rules for historical waste±and consequently
no market share based collective responsibility±appear
interesting and thus worth investigating further. In the
terminology of the WEEE Directive, historical waste is
treated as new waste. The waste electronics law in, for
example, the State of Maine in the USA makes no
distinction as it states:

``Each computer monitor manufacturer and each
television manufacturer is individually responsible
for handling and recycling all computer monitors
and televisions that are produced by that manu-
facturer or by any business for which the manu-
facturer has assumed legal responsibility, that are
generated as waste by households in this State and
that are received at consolidation facilities in this
State.''71

Similarly, both new and historical waste are subjected
to individual responsibility in the Japanese systems for
household appliances and for IT equipment.72 It is
posited in this article that rather than locking in new
waste in the same system as historical waste (``the EU
approach''), it is old waste that could, as a rebuttable
presumption, be managed as new waste (``the Maine
approach''). This could ensure that the entire system
functions on the basis of individual responsibility,

65 See Annex 1 for further information on the Dutch
scheme.
66 ICT refers to the Information and Communication
Technologies sector.
67 See further in next Section (3.1.3).
68 Article 10(3), WEEE Directive; Article 14(4), Recast
WEEE Directive.
69 CastreÂ n, Paris 2010.
70 Sundberg (14.1.2011).
71 Maine Revised Statutes Annotated, Title 38, Chapter 16,
Section 5, D1.
72 Dempsey et al. (2010, 24).
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which would be vital for creating appropriate incen-
tives to design for the environment.

This presumption of managing old waste as new
waste should, obviously, be open for challenge. In
some states and sectors the situation may be quite
different from that of EOL televisions in Maine. The
presumption of managing all waste as ``new'' may
prove infeasible, depending on the product and/or
market in question. Such an approach seems only
feasible when the proportion of historic waste within
WEEE stream is sufficiently small. Large proportion-
ate share of historical waste in the WEEE stream that
comes back, or fundamental shifts in market shares,
can render an individual approach inequitable or
politically unachievable. A producer could have the
right to claim, and bear the burden of proving its
claim, that the presumptive individual responsibility is
unfair. In such situations, the authorities would then
be required to intervene with tailor-made calculations
of more fair divisions of cost. For example, it could
perhaps be required that new entrants to the market,
who unlike incumbent producers would not under
individual responsibility be responsible for any histor-
ical waste, were instead given a much more consider-
able, proportionately fair part of the responsibilities
for orphan products (see next section) than the
incumbents. Through such calculations, it would not
only be possible but mandatory to level the playing
field between incumbents and new entrants. The crux
of creating this kind of specifically tailored models
would be to obviate the need to start identifying and/
or separating all new WEEE from historical WEEE,
which is currently a major hindrance to setting up IPR
based solutions. It may be difficult to implement such
models in practice, however.

The viewpoints in this section support those
presented earlier (see Section 3.1.3): it seems advisable
to consider leaving historical waste outside of EPR
altogether, and to simply charge the ensuing costs on
the society at large. A retroactive responsibility for
historical waste has no impact on the design of the
products, it risks locking the treatment of new waste
to collective schemes, and there seem to be great
challenges in finding a solution whereby the costs are
allocated in an efficient yet fair manner between the
producers, in particular the entrants and incumbents.

3.2.1 How to allocate responsibility for orphan
products and free riders?

Another issue in the WEEE Directive, where the
division of responsibilities among the producers has
proven problematic in terms of creating proper
incentive structures, is the management of ``orphan''
products. Orphan products belong to producers that
either cannot be identified, or have already exited the
market when the cost of recycling the waste materi-
alizes, which may be years after the products were
sold.

Orphan WEEE is in many WEEE systems to be

managed in the same manner as historical waste: the
aggregate cost of all orphans is divided in accordance
with current market shares of producers of the
relevant category of waste. There is, however, a
difference of principle between ``historical'' waste
and orphan waste products, where the orphans are
new waste. Historical waste refers to waste from a
period when there was not yet a legal obligation to
take back WEEE (i.e. prior to August 2005 in the EU).
Because the responsibility itself was established retro-
actively for historical waste ± i.e. it applies to products
that existed already before the Directive came into
force ± none of the authorities or producers can be
considered to have been negligent in terms of such
responsibility. The burden falls squarely on ``equally
innocent'' parties. The design incentives are largely
unaffected, as the recycling properties of already sold
products cannot be changed. There is therefore also a
better case for justifying the spreading the responsi-
bility amongst the peers. In the WEEE Directive, the
collective (joint) responsibility for historical WEEE
does just that.

But for orphan products from new waste, the
situation is different. There has been a producer,
which the law73 had, at the time when the producer's
products entered the market, specifically charged with
a future responsibility of taking back the product once
it became waste. It is just that the producer of orphan
product no longer exists when the cost materializes.74

There may be more legitimate reasons (such as
bankruptcy) and less legitimate reasons (such as a
deliberate change of legal personality) for such
absence, but it appears in any event questionable
whether the existing, diligent producers should be
asked to cover all the costs for orphan products from
such new waste. The EU WEEE Directive unequi-
vocally answers in the negative.75 With better policy
and public authority enforcement, the producers
generating orphans from new waste may be caught,
and the burden for managing them distributed more
fairly. This question is dealt with further in the next
Section 3.1.5 that discusses in particular the use of so
called recycling guarantees to deal with orphans.

``Free rider'' is the term used to describe the
producers that avoid their responsibilities in a system
of taking back WEEE. Free riders distort the design
incentives of EPR in two respects. First, they are able

73 In the EU the WEEE Directive, or, to be specific, the
national law that implemented the requirement in the
WEEE Directive.
74 Kalimo (2004, 225-7; 2006 47, 500-2).
75 Article 8(2) and Recital 20, WEEE Directive; Article
12(3) and recital 23, the Recast WEEE Direcitve: `` ± Each
producer should, when placing a product on the market,
provide a financial guarantee to prevent costs for the
management of WEEE from orphan products from falling
on society or the remaining producers''.
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to avoid recycling-related costs, and thereby enjoy of
an unfair competitive advantage. This applies to
investments in design-for-recycling, in particular.
Theoretically, free riders should not be a major
concern. The logic underlying individual producer
responsibility is that the investments in DfE be cost-
effective: the savings made in the end of life phase
should surpass the initial costs of design changes. The
problem is, obviously, that by avoiding the responsi-
bility to take back their products, the free riders also
avoid the consequences of their own poor DfE. The
diligent producers face a double burden, if they are the
ones to be burdened with the (costs of the) poorly
designed orphans of the free riders alongside their own
products. The design of the orphan products is
unlikely to be optimised for takeback, and the diligent
producers have no information on or control over
such product designs. This implies that the entire end-
of-life management system may either need to be
divided into two (e.g. for products with and without
hazardous components), or made suboptimal so as to
accommodate also for the poorly recyclable orphan
WEEE. A related concern is that the free riding
companies' cost accounting is conducted incorrectly,
as the costs of WEEE may not be included.

It was explained above how ICT Milieu altered its
pricing when the ailing sales of a former major
manufacturer rendered the recycling costs of its earlier
sold products disproportionate. A mitigating factor
that allegedly contributed to the decision of ICT
Milieu to change its financing structure was the
existence of parallel import(er)s. The gray imports76

were felt to render it difficult to predict the consequent
increases in brand-specific returns and recovery costs,
in particular in terms of financial accounting. These
kinds of perceptions may also have affected the EU
legislators' vision on what would constitute an
equitable IPR system,77 and finally, a system of
financial guarantees was established at the EU level
(discussed further below).

3.2.2 Recycling guarantees, a cure worse than the
illness?

To avoid free riding and orphan products, the WEEE
Directive requires78 a recycling guarantee from all
producers that place products on the EU market.79

The guarantee means a mechanism for providing
certainty that there are the appropriate means to
actually deal with waste products once they are
recovered in the end of the useful lives. The guarantee
may take the form of participation by the producer in
appropriate schemes for the financing of the manage-
ment of WEEE, a recycling insurance policy or a
blocked bank account. The Directive's list of alter-
natives does not seem exhaustive, taking also into
account that the WEEE Directive is a minimum
harmonization law80 under Treaty on the Functioning
of the EU Article 192.

While the guarantee targets free riding producers, it

may in parallel create a mechanism to encourage EU
Member State enforcement actions against such free
riders and orphans. A properly enforced guarantee
should, in principle, completely abolish the problem of
orphan products, because their financing has been
ensured ex ante. If the authorities have failed their
explicit duty to ensure through proper enforcement
that sufficient guarantees from all producers on the
market have been collected, then surely these autho-
rities cannot shift the responsibility±for the second
time±to those producers that have already duly once
paid for their waste.81

The guarantee system proposed in the WEEE
Directive for addressing the issue of orphan products
appears nevertheless problematic with respect to the
division of responsibilities among different producers,
and the incentives to Design-for-Environment. It also
appears onerous and expensive to put into place, in
particular when the free movement of products and
waste between the EU Member States is taken into
account.82 Guarantees would require distinguishing
between compliant and non-compliant products.
Should the guarantees be actually properly implemen-
ted in the different Member States, they could also
vary in size. The WEEE Directive leaves the levels of
guarantees to the discretion of individual countries,
yet the states may have very different efficiencies and
strategies in managing WEEE.

There could also be the issue of products moving
between the EU states once inside the internal market.
Guarantees set up in the Member state of (first)
importation into the EU would not be available for
financing orphan products that may later become
waste in a different Member State. The WEEE
Directive could therefore work against its very
purpose of promoting an internal market, where
goods and waste are to flow freely across EU borders
for optimal (eco-)efficiencies, and the playing field
between producers in different Member States is
leveled.

The easiest option to prevent fragmentation would

76 Gray imports, also called parallel imports, refer to
imports of goods through distribution channels which,
while not illegal, are unintended, unofficial or unauthorized
by the producer.
77 ``IPR system'' refers to takeback and recovery systems
designed to permit or enhance the possibility of IPR.
78 Recital 20, Article 8(2)(2); Recital 23, Article 12(3)(2),
Recast WEEE Directive.
79 There is also a second reason for guarantees: they can be
used to finance unpredicted increases in future recycling
costs.
80 Minimum harmonization means that the EU standard is
only the minimum level of protection required. The Member
States are free to opt for levels that surpass the EU
standard.
81 Sundberg 14.1.2011.
82 Kalimo (2006, 503-17).
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seem to be to simply ignore the complexities and the
potentially uneven distribution of national guarantees.
One could merely rely on the guarantees required in
the state where the product was initially placed on the
market, if the differences in the accumulated guaran-
tees are assumed smaller than the additional costs of
managing and re-distributing the guarantees between
the Member States.83

In fact, a cost-benefit analysis could render the
entire guarantee system redundant. The reliance on
market share based financing in (most of) the EU
hides the volume of orphans in the system. Experience
from the state of Maine in the US suggests that the
magnitude of the entire problem of orphans needs to
be more carefully analyzed: information collected in
2008 indicated that there, less than 5 per cent of the
returned TVs would be considered orphans.84 In the
state of Washington the corresponding share was 10,5
per cent for 2010.85 Both Maine and Washington
successfully assumed that it would be cheaper and less
burdensome for the existing producers to simply pay
for the management of orphans as they accumulate,
rather than to set up complicated guarantee structures
in-between. Whether the absence of guarantees will
lead to an increase in free riding can only be assessed
later, however. In Maine, computer monitor and
television manufacturers with more than 0,1 per cent
annual market share were responsible for a pro rata
share86 of returned orphan waste computer monitors
and televisions, respectively. In Washington, the
responsibility for recycling orphan products is dis-
tributed among all identified manufacturers in pro-
portion to their share of the returned WEEE.87 This
type of practical and simple solution has the funda-
mental advantage of not increasing the complexity,
rigidity and cost of the IPR takeback system, which in
turn could be fatal to the incentives to design for
recycling.

The harmonization approach of the current WEEE
Directive with regard to the guarantee system seems
therefore problematic. The conclusion must then be to
allocate the cost for orphan products differently. In
order to allocate the responsibility for orphan
products to producers, however, the applicable legisla-
tion would need to define the producer responsibility
jointly. A strict, tort law based interpretation of the
individual producer responsibility would not seem to
grant the appropriate legal basis for charging the
producers with responsibility for managing end of life
products that are not those of the producer itself. Any
expansion of the scope of responsibility from indivi-
dual to collective (joint and/or several) responsibility
should be taken with utmost care, however. It was
discussed in this article how the application of
collective responsibility88 may easily lead to a lock-
in, whereby simultaneously operating systems that do
allocate products and/or their costs individually, are
no longer able to function properly. Consequently,
much of the foreseen design incentive structures could

be in jeopardy. This is not justifiable, in particular not
where the amount of orphans is small.

It is difficult to envisage, given the apparent
unwillingness of governments to pay for orphans, a
practical solution that is consistent with the aim IPR
to make each producer responsible for their own
products within WEEE. A possible political compro-
mise (yet still far from ideal in respect to the principle
of IPR) could perhaps involve the allocation of half of
the cost on the society, half on the existing producers
on the basis of pro rata return-shares. This might serve
as a type of middle ground between individual and
collective responsibility, assuming that the amount of
orphans is small in accordance with the experience
from Maine.89 Of the existing producers, the new
entrants could be given an adjusted, higher share than
the incumbents to even out the latter's potentially
heavier responsibility for historical waste (see the two
preceding Sections). The society at large would be
charged to carry the responsibility for the other half of
the cost of orphans through general tax funds so as to
create incentives for proper enforcement against the
orphans, as was discussed earlier.90

The negative effects of historical waste and orphans
on individual producer responsibility are important,
although only indirect. Both historical waste and
orphans are of course beyond the DfE actions of the
producer, which are the core of IPR.91 Also, the
feasibility of the above proposals depends crucially on
the costs in comparison to the costs of a guarantee
system. The amounts of historical waste and orphans
in the sector are important variables: if the market
share of potential free riders is substantial, specific
actions such as guarantees may be vital.

3.2.3 Visible fees
In the original WEEE Directive, the producers were,
for a transitional period of eight92 years, explicitly
granted the right to show purchasers the cost of the
end of life management of waste separately on top of
the price of the product. The practice is commonly
referred to as setting a ``visible fee''. The provision

83 This would not solve the potential problem of Member
States starting to act as ``hubs'' for imports, attracting
imports of electronics from ``forum-shopping producers'' by
requiring lower guarantees than their neighbors. This
problem is currently purely theoretical, however.
84 Dempsey et al. 2010, 36.
85 Final 2011 Orphan Brand Returns.
86 Calculated annually by November 15 on the basis of the
previous year's amounts.
87 Final 2011 Orphan Brand Returns.
88 In the commonly used (misleading) sense of the term.
89 This will depend on the individual product and geogra-
phical market in question.
90 See Sections 3.1.2 and 3.1.4 above.
91 Van Rossem (2008, 260).
92 Ten years for category 1 waste.
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only applied to historical waste; visible fees were
specifically prohibited for new waste.93 The recast
WEEE Directive, however, no longer limits the
producers' right to set visible fees. Fees are now
accepted for an unlimited time, and also for ``new''
WEEE. Moreover, individual Member States may
require producers to do so.94

Visible fees have both advantages and drawbacks.
European Parliament did not during the first reading
to recast the WEEE Directive agree with the Com-
mission's amendment to expand visible fees to all
WEEE, but later compromised on this point.95 Visible
fees may serve an environmental purpose. They may
increase consumer awareness: putting a separate price
tag on the management of WEEE may be more
effective a message to consumers about the environ-
mental impact of their purchase than simply noting
that the overall price includes such a cost. A
separation of the fee from the product price may also
facilitate comparisons between the eco-efficiencies of
the producers, which would be well in line with the
incentive structures of EPR. The assumption is that
the fee realistically reflects the costs, both in including
only the WEEE management costs, and in covering all
such costs. The assumption also is that consumer
demand is elastic regarding even such small amounts.
The French IPR system on WEEE, for example, uses
visible fees that are differentiated in function of certain
characteristics of the end of life product.96

If the EPR costs are dealt with as a separate
amount that may not be altered in the sales channel,
there are better chances for resisting price erosion.97

Retail chains in the sales channel and the end
consumers at the point of purchase exert their
bargaining power on the overall product price,
including the recycling cost. As a separate fee outside
of the bargaining process, the producers may be able
to transfer a larger part of the cost onwards.98 A
separate, visible fee is hence reminiscent of a
(partial99) delegation of financial responsibility away
from the producers. This type of protection of the
producers could be useful in obtaining their political
support for WEEE policies.100 The support may come
with too high a price, however. Visible fees that are
set at the same level and are thus immunized from
competition have the tendency merely to constitute
concerted, uniform price increases. The price fixing
element in the visible fees may also attract the
attention of the antitrust authorities. Immunity to
competition would in more general terms reduce the
producer's incentives to invest in a more environ-
mental design.

A further complication is the WEEE Directive's
lack of full harmonization regarding the visible fees.
At the Member State level, the producers face a
fragmented field where the visible fees may be
mandatory, prohibited as well as optional, and are
arranged in different ways. This makes the adminis-
tration of fees burdensome to deal with.101

All in all, the crucial point from the perspective of
design incentives is not to confuse the visibility of an
individual producer's fee within the sales channel with
the fees being fixed and identical across all different
producers. The individual producers must be subjected
to competition and thereby also given a chance to
benefit from their measures to lower the costs of
recycling. A uniform fee may hinder this. Artificially
high fees will in any event decrease consumer welfare.

3.3 EPR at the (Member) State level

3.3.1 Transposition that favors collective responsibility
In the multi-layered governance structure of European
Union, the extended producer responsibility require-
ments set up at the EU level in the WEEE Directive
need to be transposed into national legislation.102 This
has proven challenging. The varying and inadequate
transposition by Member States has been particularly
problematic with respect to the design incentive
structures of individual producer responsibility.103 The
key objectives of the Directive are in jeopardy. The
problems in transposition should come as no surprise: a
majority of the states in the Council, the EU's co-
legislating institution that consists of the Member
States, displayed opposition towards individual produ-
cer responsibility during the legislative process at EU
level. In other words, many European countries simply
do not support full-fledged IPR. They may understand
extended producer responsibility in a much more
rudimentary way: it is simply a means to shift the
financial burden of waste management policies from the
official, politically sensitive state/municipal budgets to
third parties with deep pockets.

Van Rossem identified three main patterns as of
2008 in the transposition of the WEEE Directive's

93 See Articles 8(2)(3) and 8(3)(2), as well as recital 20.
Historical waste refers to waste put on the market after 13
august 2005.
94 Article 14(1) in the Commission's Proposal to Amend the
WEEE Directive COM(2008)810; Article 14(1), WEEE
Recast Directive.
95 Article 14(1), European Parliament legislative resolution
of 3 February 2011 on the recast WEEE Directive.
96 Cahier des charges; Enagagements annexeÂ s; OCAD3E..
97 Price erosion means the gradual decrease of the product's
price, and consequently of the profit margin of the
producer.
98 Kalimo (2006, 491-3).
99 The scope of actual delegation will depend on the price
elasticities, i.e. on the producer's ability to insulate the EPR
cost from the profit margin.
100 See e.g. Stevels (2001).
101 Magalini et al. (2006, 3).
102 The question of whether the WEEE Directive's require-
ments would also be ``directly effective'' without such
national transposition is here set aside.
103 Van Rossem, Tojo & Lindhqvist (2006).
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EPR requirements.104 Only nine105 out of the 27106

Member States have transposed extended producer
responsibility in a manner that distinguishes individual
responsibility for new waste from collective responsi-
bility for historical waste, as the WEEE Directive
requires. Eleven states107 have left the distinction
between the responsibilities ambiguous in their trans-
posing acts, while eight states108 have simply ignored
it.

Concerns over the fate of individual producer
responsibility in the WEEE Directive had already in
the beginning of the millennium brought together a
group109 that consisted of both electronics producers
and green NGOs. The group was worried in March
2007110 that while IPR was firmly established in 2002
in the Directive itself, the inadequate transposition of
individual responsibility would hinder the desired
competition in innovation, business models, take-back
logistics and design changes: in short, the transposi-
tion would compromise the incentives in many
different respects.

A fundamental problem is that the transposition in
many countries does not acknowledge the Directive's
key requirements, such as that to allow the producer to
choose whether to fulfil its financial obligations
individually or by joining a collective scheme.111 The
national transpositions do not always make the
distinction between the legal obligation on the
producer to be individually (or collectively) respon-
sible for WEEE, and the means through which the
producer decides to fulfil such responsibilities in
practice. There is also ambiguity in what constitutes
``individual'' responsibility, and on the differences
between financial and operational responsibilities.

Considering the confusion around these fundamen-
tal elements of producer responsibility at the level of
the WEEE Directive±and perhaps in general±problems
in transposition are only to be expected. The 27112

jurisdictions have their legal, economic, political and
cultural differences, which will inevitably translate any
vagueness in concepts into fragmentation and contra-
dicting rules. It was claimed earlier that individual
financial responsibility means the financing of only the
costs directly and actually associated with the produ-
cer's own WEEE. Using proxies in determining and
attributing the costs for new waste is likely to lead to
unacceptable averaging of cost across the producers. It
was claimed above (see Section 3.1.2) that determining
the actual costs of each producer's products is the
most accurate means to apportion also collective
responsibility in function of each party's liability.
Proxies such as current market share should be
resorted to only if the presumption of using actual
costs of each party's products would lead to an unfair
allocation of responsibility.

By specifically referring to both individual and
collective schemes in the fulfillment of their legally-
mandated financial obligations, the WEEE Directive's
text would in any event appear to support collabora-

tion between the responsible producers in the practical
handling of waste..

In order to determine the nature and scope of the
desirable collaboration, the precise scope of the
individual companies' responsibilities would need to
be known. There are various issues here to be taken
into account. For some manufacturers, the fulfillment
of individual producer responsibilities through an
take-back scheme operated by an individual producer
may be costlier than would participation with other
companies in a collaborative system. Takeback
systems of single companies may be less likely than
collaborative systems to secure the volumes required
for the economies of scale and scope in end-of-use
product processing. From a producer's perspective,
the savings due to economies of scale and scope in a
collaborative system need, of course, to be assessed
against the potentially added expenses.113 Gui et al.114

have shown with game-theoretic modeling that the
calculation on whether to collaborate, on what and
with whom involves many dynamic variables and is
therefore rarely straightforward. In particular, the
collaboration should not jeopardise the savings that
the producer's investments in changing the design of
the product would have entailed.

Washington state, for example, is operating in 2011

104 Van Rossem (2008, 158).
105 Belgium (Brussels and Flanders regions), Cyprus, Czech
Republic, Estonia, Luxembourg, Malta, the Netherlands,
Romania and Slovakia.
106 Note that the three Belgian Regions are below calculated
separately.
107 Austria, Belgium (Walloon region), Germany, Hungary,
Ireland, Italy, Lithuania, Poland, Portugal, Spain and
Sweden.
108 Bulgaria, Denmark, Finland, France, Greece, Latvia,
Slovenia and the United Kingdom.
109 Many of the actors that have come together to express
concern over the MS transposition of Article 8(2), were the
same ones that developed a similar joint statement in 2002
that strongly encouraged the EU institutions to incorporate
IPR in the WEEE Directive. (Environment Daily (2002)).
110 Ibid.
111 Van Rossem 2008, 153-165.
112 Counting also the regions and other smaller units of
governance would of course increase this figure considerably
further.
113 Huisman et al. (2006); Atasu and Subramanian (2011).
Economies of scale usually refer to a diminishing average
cost per a new unit. Economies of scope usually are taken to
mean that average costs are diminished because, e.g., the
same indivisible assets may be used in the production of two
or more products. The reverse logistics system for collecting
back WEEE by brand could, for example, be exponentially
more expensive than doing the same for all brands at the
same time. There are nonetheless WEEE takeback systems,
such as the Japanese IT takeback system, were also the
collection takes place on brand specific basis.
114 2011.
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a plan where the cost sharing arrangement is a mixture
of return share and market share. However, the plan
does not seem effective and the individual producers'
cost shares may not be fairly distributed.115 This is
likely to diminish the producers' incentives to optimise
their designs for the end-of-life phase.116

Indeed, as was argued previously, the Member State
transposition of the WEEE Directive should take note
of the fact that both individual and collective producer
responsibility necessitate as accurate an allocation of
products and/or costs as possible. If the costs cannot
be accurately allocated, the design incentives are in
most cases lost. A requirement of a more accurate
allocation in collective takeback schemes will drive
such schemes towards supporting producers' design
incentives, and thus towards IPR. The Swedish ELV
scheme117 and the scheme developed by Mayers et
al.,118 which are paving the way in-between purely
collective and individual takeback schemes, would
benefit from a more accurate allocation of costs. In a
takeback system based on individual producer respon-
sibility the importance of accurate allocation is even
more far reaching. The legal basis for charging to a
particular producer the costs of any products, which
cannot be attributed to that producer, seems ques-
tionable from the perspective of tort law and the
polluter pays principle, and could therefore be open to
a legal challenge.119

3.3.2 Guarantees revisited ± national requirements that
disadvantage individual responsibility

Another point where the inadequate transposition by
Member States may threaten the incentive structures
of EPR relates to WEEE Directive's guarantee
requirement. That being said, the guarantee system
also appears to be subject to an unusually high degree
of confusion and conflicting viewpoints at the state
level. Many producers attest to the importance of
guarantees120 ± yet in practice none of the EU Member
States have actually implemented them.

According to the WEEE Directive,121 the Member
States need to require the producers to provide a
guarantee that the future management of their WEEE
will be financed.122 ``Participation in appropriate
schemes for the financing of the management of
WEEE'' is in the Directive noted as an example of a
guarantee. All EU states have interpreted a member-
ship in a collective (collaborative) takeback scheme to
establish in itself an adequate guarantee.123 This is
positive in that the public authorities could be thought
to more readily closely monitor the companies'
participation in collective schemes, and thereby make
sure that adequate guarantees are created. In practice,
such monitoring usually does not seem to take
place.124 Moreover, many states have in the transposi-
tion interpreted an individual producer scheme not to
be sufficient: producers that would want to start their
own take back system would need to provide a
separate guarantee. Only Sweden and Germany

require a separate guarantee from all producers,
regardless of whether they are part of an individual
or a collective takeback system. Relieving companies
in collective schemes from a separate guarantee
requirement creates competition-distorting effects vis-
aÁ -vis producers who wish to operate their own
takeback systems and need to have a guarantee. The
preferable treatment further tightens the lock-in to
collective takeback schemes.125

It is therefore not only the lack of enforcement
regarding free riders and the resulting orphan products
that risk hindering the incentives of IPR: guarantees
that have been improperly implemented may have a
drastic impact as well. In some alternatives, such as
blocked bank accounts and certain insurance schemes,
accumulation of funds126 is necessary. It is far from
clear, however, whether the collected funds actually
are assessed by anyone for being adequate and in any
relation to the risk liabilities of the participating
companies. Time wise, they do not seem to extend
beyond the duty to handle waste during a single
accounting year. The guarantees based on member-
ships would also appear to require some kind of
contractual clauses to protect the system against
sudden defections or discontinuations of its key
members±a requirement that is unlikely to be fulfilled.
It appears that the guarantee systems are not properly
enforced, which ever their form.127

If guarantees, and hence accruals,128 for recycling
new waste were indeed required of all companies, the
benefits of proper design for environment could

115 See Gui et al. (2011) for further discussion.
116 See Atasu and Subramanian (2011) for further discus-
sion.
117 See Section 3.2.2 (Guarantees revisited) below and
Annex 1 for further information on the Swedish scheme.
118 Forthcoming..
119 On the potentially problematic aspects of different
parties ``over-collecting'' and ``under-collecting'' WEEE in
the UK, see Case No: CO/1934/2009,
120 IPR Workshop January 13 2011.
121 Recital 20, Article 8(2)(2); Recital 23, Article 12(3)(2),
Recast WEEE Directive.
122 See Sections 3.1.4-5 above.
123 Van Rossem (2008, 169).
124 Sundberg (14.1.2011).
125 Cf. with Huisman et al. (2006, 2) who, to the contrary,
claim that guarantees should not be required of producers
that are part of collective schemes.
126 I.e. up-front accounting of expenses that are relatively
certain to materialize later in time.
127 Sundberg (14.1.2011); IPR Workshop (13.1.2011).
128 Accruals are amounts held against liabilities on a
companies balance sheet. This is relevant for historic and
future WEEE costs. A financial guarantee is an assurance
that a certain liability will be paid for even in the event of
bankruptcy. This is relevant for future costs and IPR, and
for historic WEEE costs in Germany only.
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Figure 2. Recycling Insurance model for the Swedish EOL vehicle and WEEE markets (LaÈ nsfoÈ rsaÈ kringar is
the Insurance company).129

become immediate: assuming that the accruals take
the implications of the design for the end-of-life costs
into account, the most environmentally-progressive
companies are better off. A further incentive to design
for the environment is created.130 Moreover, Mayers
reminds us131 that for a certain period of time, the
producers would face a double payment: historic waste
is paid for upon its arrival in treatment, in parallel
with the accumulation of the accruals for future waste.

There may exist also solutions that represent a
combination of the collective and individual takeback
schemes. In Sweden, an insurance company has taken
an active role in developing solutions to extended
producer responsibility requirements. It first created an
insurance solution for the Swedish vehicle takeback
market, and then proposed a modified version of the
solution for the Swedish WEEE market. The insurance
company acts in both systems as a central agent, to
whom each producer pays a one-time upfront premium
per product. The negotiated premiums reflect the size of
future EPR obligation of the producer. The premiums
are based on the estimated future recycling costs, which
in turn are determined on the basis of a test scrapping
that takes into consideration the applicable legal
requirements. Elements of individual producer respon-
sibility are hence clearly visible: premiums are differ-
entiated on the basis of the product features, which
creates incentives for producers to engage in further
design for environment. In fact, incentives are also
created to improve the processing technologies, leading
to dynamic efficiencies

In the WEEE insurance system, which has not yet

materialized in practice, the producer and the insurer
would also have agreed to estimate a typical rate of
expected return of WEEE over a specified time period.
The insurer would then pay for all insured products
according to an agreed scrapping curve, which reflects
the expected rate of returned products. The insurer's
payment would equal the actual end of life cost per
product multiplied by the number of insured products.
If the actual end of life cost per product were higher
than expected, the insurance would cover the differ-
ence up to an agreed level, usually 150 per cent of the
originally expected end of life costs. If the actual costs
turned out to be lower than expected, the savings
would fall under the profit sharing agreement between
the producer and the insurer. There is an incentive for
the producer to lower the actual end of life costs
through design for recycling and more efficient
collection and recycling processes. The insurance
company's refunds would also have taken into account
the uncertainties in the future costs.

Another problem with the WEEE recycling insur-
ance has been the uncertainty of the return percentage
of sold electronics. For instance, cell phone132 return
rates in Europe may be as low as around 5-10 per cent
of the annual sales.133 It does not make sense from the

129 Mayers (2010).
130 2010, 12-15.
131 Sverkman (2010).
132 I.e. mobile phone.
133 CastreÂ n (25.2.2010).
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cell phone manufacturer's perspective to pay a
premium for 100 per cent collection and then only
collect a mere five per cent of the products. A solution
to this problem could be to adjust the scrapping curves
by different sectors/products, and to limit the payment
to the amount of insured products rather than sales.
Even this appears very difficult to predict, however.

The Swedish insurance systems have also elements
of collectivity. In the vehicle system there is a single
central agent managing the end of life activities, and it
also provides for a guarantee that covers the future
cost of scrapping each of the participating producers'
cars, whether the producer still is on the market or not.
However, there seems to be no joint funding of the end
of life products, because the upfront premiums of each
producer create the funds to cover the ensuing costs of
that producer. Consequently, products of non-partici-
pating producers, who have not in advance paid the
necessary premiums, will not be financed.

All in all, a recycling insurance could as a guarantee
provide some advantages to mere blocked bank
account, although the system is quite complicated
and there is only limited experience on how well it
functions in practice. It creates design incentives by
basing the upfront premiums on the expected future
costs through the environmental qualities of the
product.

3.4 EPR at the municipal level
In all developed countries, there exists a collection and
treatment infrastructure for household waste. In most
cases, the infrastructure is managed at the level of the
municipalities. Some WEEE takeback and treatment
infrastructures have grown from such municipal solid
waste management systems, while in other countries
commercial operators manage the system. In both
cases, many of the layers in the system are not fully
competitive. Even more difficult is to make sure that
the producers' design incentives remain viable in such
a system. One example on how to pursue this may be
found in Japan.

In Japan, producers have operational responsibility
for recycling WEEE. In order to fulfil their legal
obligations, the producers have formed two groups:
Group A (21 manufacturers) and Group B (22
manufacturers). Group A manufacturers have chosen
to subcontract the recycling as much as possible to
existing recycling companies. Certain producers in this
group have also invested in their own recycling plants.
Producers in Group B decided only to establish
jointly-owned recycling plants of their own, rather
than subcontracting with existing recyclers..134

The producers in Groups A and B are responsible
for financing the recycling of their own branded units,
handled by the respective recycling consortia. There is
no differentiation within either Group A or B between
the costs to manage the individual brands.135 The
product design improvements that result in reduced
end-of-life management costs are therefore not directly

financially rewarded; rather, any savings through
efficient processing or product design are shared
among all members in the recycling consortium. The
cost savings therefore benefit the producers jointly,
but this has been sufficient to create at least weak
incentives for the manufacturers to design more easily
recyclable products. The incentive is not driven by
competition between the brands, but by the shared
savings, collaborative management and the competi-
tiveness of the Group's solution when compared to the
collective system of the other Group. The competition
in Japan on product take-back systems is in other
words not over the recycling fees charged to the
consumers±it is rather over the recycling costs.

Similar incentives to develop recycling technologies
in synchronization with the products would appear
achievable also with other forms of more intensive
collaboration between the producers and the recyclers.
Collaboration in the collection of WEEE is also likely
to lead to considerable savings, as has been explained
earlier.136 In the end, cost reductions are usually
beneficial to all parties. The prospect of legislation,
such as the Japanese SHARL, may give a further
incentive for the producers to seek savings.137

The main advantage of the SHARL system is the
creation of a direct link between the downstream
management of waste products and the producer. The
system allows the producer to get direct product
design related feedback from the recycling plants
about the end-of-life qualities of their products. The
feedback from the recyclers can encourage proposals
for design improvements on issues such as material
composition, ease of disassembly and labelling. There
is evidence of the manufacturers in Japan having
undertaken at least the following activities:138

± Use of DfE assessment tools
± Marking of materials and locations for the ease

of dismantling
± Harmonization of materials (plastics and mag-

netic alloys)
± Reduction of the number of components and

screws
± Standardisation of screws
± Recycled components use
± New recycling technology developments
± Plastics separation
± Tools for ease of manual dismantling and
± Communication between recyclers and designers

134 DTI (2005).
135 Dempsey et al. (2010, 21).
136 See Section 3.2.1. The Japanese IT takeback scheme is,
however, an example where the producers, in collaboration
with the Japanese post, collect back their own products
(Dempsey et al. 2010, 17-22).
137 Tojo (2006).
138 Ibid.
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Identifying an efficient IPR structure requires
systematic thinking on the part of the producers.
Viewing the issue from the perspective of the IPR
strategy of a company, the question arises whether it
should rely on the most commonly available takeback
and recovery infrastructure ± the municipal waste
management system, or if it should rather act
individually, or should it form coalitions with its peers
to deal with its operational and/or financial producer
responsibility? In fact, combinations of these alter-
natives also exist. The disadvantage of an individual,
separate infrastructure may be the poorer economies
of scale or scope. Unless the end-of-use flows are
insignificantly low, i.e., the total costs associated with
return processing are low,139 or the flow is significantly
high to realize the economies of scale or scope,
manufacturers with separate infrastructures may be
worse off than when relying on a municipal system or
when collaborating with their competitors. Separation
by brand of the returned WEEE may be problematic
even in a separate infrastructure of an individual
company, because other brands are always likely to
unintentionally end up in some quantities in the
collection infrastructure. The points of contact with
potentially used related infrastructure, such as a
municipal collection systems for the initial collection
of WEEE, may also be problematic. An individual
collection system could avoid privacy concerns more
easily, as it would be easier set up standard procedures
to erase the potentially reusable memory chips, for
example.

In the end, the choice between the various types of
municipal and private takeback and recycling systems
and their practical implications is a question of trade-
offs. The main advantage of shared infrastructures is
the economies of scale in collection and treatment.
From the perspective of establishing individual
responsibility, however, the main objective is to ensure
effective incentives for DfE. The means highlighted
above to identify and separate branded products from
one another work towards reconciling these two
objectives. Moreover, to ensure the efficiencies of the
solutions, there should be competition during all of the
phases of the takeback and recycling life-cycle, from
product design to collection and treatment.

IV.EPR on the Practical Level

4.1 Takeback systems fail to recognize investments in
DfE

In the EU Member States, the practical management
of WEEE currently relies on producer responsibility
organizations (PROs). There were over 260 such
organizations in Europe as of 2007.140 Most PROs
today base their financing on funds from producers.
Two principal models exist: a market share model and
a return share model.

Market share based financing means that producers

pay for the treatment costs of all collected WEEE
within the sector in proportion to their market share of
EEE products sold at the time of recycling. In practice
this means that a fee is collected from the producer on
each product when it is placed on the market, but that
fee is used ``inter-generationally'' to finance the
management of EOL products that are being collected
and treated at the same time.141 As was explained
above, the fee may be passed to the consumer as a
separate element visible on top of the product price, or
integrated in the overall product price. The financing
may also be based on a return-share model. Here,
compliance fees are levied on the producer on the basis
of the calculated share of its units that are returned
through the collection system.

A takeback system essentially will therefore need to
be able to quantify the number of units (i.e. product
volumes) at a specific point of the life cycle. Obtaining
figures on product sales is usually rather straightfor-
ward, but may take time. If fees are collected at the
time of sales, they will correspond the sales volumes
and market shares without a need for a separate
calculation. The calculation of the shares of returned
units may be based on either actual physical count or
representative samples taken in predetermined inter-
vals.142 Differentiation based on the characteristics of
the product (such as its weight or environmental
impacts), and the costs of managing the product in the
end of its life, require a more detailed analysis. Actual
separation of units per product type or producer has
so far been effectuated mostly manually.

The Dutch ICT Milieu system provides an
example: even before the WEEE Directive was
enacted, and up until 1 January 2003, every item of
WEEE delivered in ICT Milieu system to the
recycling company was manually identified. Each
product was weighed on a scale. Brands were visually
identified and each unit was assigned to a manufac-
turer and logged using a touch screen panel.
Although the recycling itself was done in a single
common stream of WEEE, individual producers
received a monthly invoice directly from the recycler
based on the weight of each brand's recycled
products. The weight-based calculation of the recov-
ery cost was simple and clear. The cost of the manual
sorting was a few cents/kg. The experience casts
doubt on the claims that sorting products by brand or
model is prohibitively costly, even when performed
manually.

Moreover, automation of product identification

139 A producer could only benefit from a low flow of WEEE
if the relevant public policy (i.e., the recycling targets) were
low. Some states in the U.S. such as Oklahoma require
takeback of WEEE but do mandate quantitative targets.
140 Mayers (2007, 115).
141 Van Rossem (2008, 26-27).
142 Ibid.
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through means such as equipping EEE with bar codes
and radio frequency identification (RFID) tags has for
long been envisioned as a possibility to further
improve the economics of this activity.143 In a
conveyor system equipped with RFID, individual
brands and models of individual items may be
identified on an automated basis. Even dirty and
scratched products may be identified and then
separated. The ID tags would also help to automati-
cally distinguish between historic and new waste,
where these fractions are dealt with or financed under
different rules (e.g. market share v. return share based
financing). Finally, automatic product IDs could be
linked to databases containing information on mate-
rial content and treatment information for the
purposes of facilitating optimal product recycling
and recovery. However, the practical challenge is that
the RFID systems are largely used for shipping
containers or pallets. Most products themselves on
the market today do not yet carry RFID tags, nor is it
clear how long the tags would remain serviceable for.
There may also be a risk of the RFIDs being tampered
with, removed and reinstalled to the wrong products.
Indeed, the up-front investments in tagging the
products, as well as the operational changes required
of the stakeholders that collect and treat WEEE,
render the future of RFIDs quite uncertain.144

Whereas the future of RFIDs remains vague, there
seems to be great potential for IPR to drive recovery
process-related innovations. The advances in the end-
of-life recovery techniques of scarce metals, for
example, may be fundamental from an environmental
perspective.145 Still, these types of process based
changes may be easier to achieve than alterations in
products, because the latter need to fill so many
competing objectives from aesthetic appeal to product
safety. The crux is to take the link between IPR and
recovery processes much more into account while
developing takeback and recovery policies.

In Nordic countries, brand recognition trials have
been conducted to identify the amount of different
individual WEEE products in the waste stream.
Producers provided information on types of products
and models, while recyclers selected target regions for
the trial on the basis of sales figures, population and
waste flows. Batches of WEEE in the target regions were
then sorted by brand and/or product type. The system
enabled a separate dismantling service that could take
into account the specific designs and component
structures of the actual, separated products. The system
also charged the producers by the actual cost of such
product type-specific treatment, such as the purchase
and operation of specific equipment used for the
processing of WEEE. The Nordic trials achieved
individual producer responsibility to a considerable
extent, proving that costs could in practice be allocated
at least by product types at a reasonable cost.146

Sampling of WEEE has been proposed as a further
alternative to approaches such as the actual product

counts that are effectuated either manually or using
RFID-type automatic product identification. There
has been progress on the methods of accurately
sampling the content of a waste electronics flow,
although a number of problems remain to be solved.147

In the state of Washington, the return share of
different products is already today calculated statisti-
cally by sampling. The Department of Ecology in the
state determines the return shares for manufacturers
on the basis of the return share data that is available
from the Brand Data Management System (BDMS),
developed by the U.S. National Center for Electronics
Recycling (NCER). The sampling applies to producers
participating in the Standard Plan, the basic solution
proposed by the Washington State environmental
authorities. It would also apply to the Independent
Plans of the producers, if such plans existed.148 The
BDMS reporting offers data on, for example, brand
return rankings over time and products identified as
orphans. Sampling is also used in the Bosch Power
Tool Consortium.149 The 22 brands that were part of
the Phase 1 of the Consortium in [date] continue to
finance the collection of their own branded WEEE
from service centres, retailers as well as commercial
customers.150 For tools collected at retailers, however,
the brands are no longer comprehensively identified.
Instead, sampling is used to estimate the relative brand
return-share attributed to each producer.

The Japanese SHARL offers other practices that
can contribute to achieving IPR. Using a so-called
recycling bill, i.e., a manifest, it is possible to trace
which collection point and recycling plant an indivi-
dual product has entered. The product flows are
recorded by brand and product category. Both
producers and end users can track and make enquiries
on the status and treatment location of their products.
By distinguishing the brands of products and subse-
quently collecting data on the recycling costs for
different designs, each producer has rather good
control over the fate of its products in the end-of-life
management phases of recycling and repairing. The
recyclers benefit from the manifest system because it
enables them to identify the producer of the product;

143 Parlikad and McFarlane (2007); Cronin, et al. (2009).
144 CECED 2004.
145 University of Tokyo.
146 CastreÂ n (25.2.2010). The finding is consistent with
previous experiences from the Dutch ICT Milieu system,
where the cost of the conducted manual sorting of WEEE
was only few cents/kg (Electrolux et al. 2007, 19-20).
147 Rotter (2010).
148 See further down in this section for more analysis on
both plans.
149 See Annex 1 for further information on the Bosch Power
Tool Consortium.
150 The amount of waste collected by producers themselves
is included in business to consumer (B2C) tonnages as
producers declare it as B2C when placed on the market.
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the public authorities obtain statistical data on
collection and are able to trace individual waste
products. Overall, the information flows make the
decisions of the various stakeholders relevant to
product design considerably more reliable. The
advantages of the manifest solution set up under
SHARL appear similar to what a RFID system could
offer, although the manifests lack the physical and IT
advantages of RFIDs. There is a fundamental
practical difference, however: the manifests are already
in use in Japan, whereas the deployment of RFIDs is
still only under consideration.

All in all, the actual counting, as well as the
manifests are capable of taking the return waste
stream analysis beyond determination of the mere
unit volumes by brand. They also are capable of
physically separating different product models from
one another, thereby allowing for a more accurate
assessment of the environmental impacts and costs for
managing the product. By finding out the actual costs
per product, a basis for creating accurate incentive
structures for design innovation under IPR may be
established. Accurate calculations on the quantities
and costs will also benefit closely related issues such as
deciding on the appropriate measures (if any) to deal
with orphan products. In a typical return share system
today, the costs of WEEE are not differentiated by
their impact on the collection and processing expen-
ditures or environmental impact. The majority of the
return share systems are therefore still not based on
individual producer responsibility in the strict sense of
the term: they are not yet conducive to creating
incentives for more sustainable (W)EEE.

The progress in the possibilities to obtain more
accurate information on the returned WEEE is there-
fore quite promising. Policy measures need to be taken
up prominently, however. The end-of-life treatment of
WEEE is fast moving towards a predominance of non-
brand specific bulk shredding, as will be explained in
more detail below. Also, as van Rossem has pointed
out,151 the dilemma is that the main consideration of
most PROs still remains to ensure the funds necessary
to run the organization, not to steer the design
decisions of the producers. The main challenge is
therefore both to technically and legally create the
opportunities for IPR, and to prompt the producers
act upon such opportunities.

Indeed, there are worrying examples of the devel-
opment moving into the opposite direction. In the
state of Washington, for example, the obligations of
each producer are defined through a return share
calculation. Within each independent plan or standard
plan, however, the financial responsibility can be
apportioned between the members according to other
financial models than return share, such as market
share. The operators of the Standard Plan
(WMMFA152) in Washington approved in December
2007153 a finance plan known as the ``50-50''. As of the
Plan's first year of operation (2009), the state planned

that half of the costs would be financed on the basis of
market share, the other half on the basis of return
share. Over the course of seven years, the calculation
of all of the participating producers' costs in the
Standard Plan would shift to market share.154 Accord-
ing to some parties familiar with the Washington EPR
system, this could be explained by the success of a
specific new market entrant, whose contribution in a
return share model was seen as unfairly small by other
producers for the first years of operation.

In the alternative, Independent Plan scheme, the
members would be responsible for the costs they incur
to collect, transport and process their own branded
electronics.155 It is nevertheless expected that all
manufacturers will participate in the Standard Plan
for the first years of the program: the authorities have
so far refused to authorize the operations of any of the
proposed individual schemes. The reasoning usually is
that the proposed private collection network does not
meet the required ``convenience standard'' regarding
the ease of takeback by users.156 Overall, the
Washington developments reflect a general trend of
the pendulum swinging towards collective systems,
with regrettably limited incentives on individual
producers to design for the environment.

4.2 The shredder economy
There often seems to be a perceived trade-off between
the optimization of design for environment incentives
through the allocation of actual product costs to
individual producers, on the one hand, and the
complexity and efficiency of the takeback and
recovery system, on the other. The trade-offs are
clearest where the design-based differences in the
producers' costs to manage WEEE are insufficient to
have an impact on the strategic decisions of EEE
producers. The trade-offs are likely to depend on the
product type, market conditions and EOL treatment
options at a specific moment in time.

One solution would be to identify cases where the
recycling and recovery related treatment requirements
could be made more detailed. The current practice
appears to be to treat practically all recovered WEEE in
a general process of material shredding (tearing the
product mechanically into small parts for subsequent
recovery of materials). Shredding the product generally

151 2008, 25.
152 Washington Materials Management & Financing
Authority.
153 WMMFA Newsletter 2007.
154 Washington State Department of Ecology 2009.
155 The producers will also be responsible for their portion
of the annual administrative fee payable to the Department
of Ecology authorities. The fee is based on the market share
of the manufacturer, consistent with the Standard Plan's 50-
50 policy.
156 Private communication with WMMFA 23.5.2011.
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excludes dismantling, which means that opportunities
for component recovery are decreased. This in turn
reduces e.g. the amounts of scarce metals that may be
recovered in comparison to more sophisticated recy-
cling techniques.157 The recycling rate of specialty
metals used in electronics is only 1 per cent, compared
with the rate of 50 per cent for common metals such as
steel.158 Although the difference may be explained by
the quantity and accessibility of the materials in the
product, the rates could be improved considerably.
There may be less scope left to improvements in the
end of life environmental performance of an EEE
device through design, if all WEEE ends up in such a
large scale, anonymous shredder. In other words, in
the absence of adequate market signals, specifying
more detailed end of life treatment requirements on
WEEE could create further design incentives for EPR
as well as the recovery technologies.159 The companies'
costs for following such requirements obviously need
to be assessed in light of the predicted environmental
benefits so as to ensure in advance the sufficient
efficiency of any proposed measures. The vitality of
the recovery sector in the EU and other areas that
follow proper recovery requirements is essential.

Environmental protection could be improved by
revitalizing the dynamics of the WEEE end of life
market. The treatment requirements could used in
doing this, making them potentially more specific, yet
dynamic to encourage design innovation. They should
also apply equally to any party that engages in
recycling activities, whether an official PRO or not,
to create a level playing field. All this calls for stricter
enforcement measures.160 Stricter recycling require-
ments could also directly address the meta-problem of
resource availability, which is also a key aspect of the
EU's 2020 Strategy, in particular as far as scarce
metals are concerned.161 The treatment standards
would also create benchmarks to better prevent
exports of WEEE to sub-optimal treatment in other
countries.

V. Conclusions

This article has reviewed the allocation of responsi-
bility among producers operating in EPR systems. The
intent has been to ascertain prospects for and barriers
to systems which generate incentives for design of
environmentally-preferred products. Put another way,
the question that has been entertained is whether and
to what extent individual producer responsibility
(IPR) is feasible. The article has used the EU's WEEE
Directive as the principal case in point for this
analysis, though examples are drawn from other
countries and the implications are intended to inform
understanding of IPR across the globe and across
product categories. The article assumes that manage-
ment of WEEE in most cases still constitutes a cost,
not a profit. This may be changing, however, so that

the premise needs to be verified in future research on
WEEE.

The examples described in this article show that
elements of IPR exist in a variety of EPR systems ± for
example under the Japanese SHARL and IT scheme,
in the State of Maine in the U.S., in the ElectroG
system in Germany, in Sweden and previously in ICT
Mileu's system in the Netherlands. These examples do
not establish that a complete and fully effective IPR
system exists: the individual responsibility in the
examples is partial and subject to certain limitations
and deficiencies. Further, the analysis presented here
does not address extensively questions of whether
those systems generated design for environment or
whether the systems were cost effective.162 The goal,
however, was to demonstrate that elements of work-
able policy approaches exist in practice ± that IPR is
not a chimera. While the analysis does not provide
complete model or a recipe for IPR, it does identify
issues and potential components of IPR that policy
makers should consider as they pursue IPR.

The article presents a framework for the analysis of
EPR, arguing that issues are better understood when
they are distinguished according to

. whether they relate to the basic character of EPR
regardless of policy design, implementation and
locale (what we have labeled the conceptual
aspect of EPR),

. whether they relate to higher levels of govern-
ment versus those at lower jurisdictional levels,
and

. whether they arise from decisions made during
the practical implementation irrespective of legal
requirements.

This categorization in our view both clarifies the issues
and highlights the fact that ± like many contemporary
policy issues ± EPR involves matters of multi-level

157 Dismantling of PCs prior to recovering materials from
their printed circuit boards increases considerably the levels
of precious metal recovery (i.e., even when the components
are not intended for reuse). The interests of different parties
in the EEE value chain on this issue may diverge from one
another and from the overall net benefit, that is, producers
may oppose the reuse of their products because of lost sales.
The regulator should ± ideally ± be working to realign these
interests. (Rotter, 2010).
158 UNEP 2010. See also Chancerel and Rotter (2009);
Graedel et al. (2011).
159 See also Huisman & Magalini (2007, 151) makes a more
far reaching claim, stating that ``the environmental room for
improving the EOL phase of most mainstream [EEE]
products is very limited''.
160 Huisman et al. (2006, 87).
161 Europe 2020 Strategy.
162 There is both the question of whether products were
designed to reduce environmental impacts and whether the
EPR/IPR systems can be shown to be the cause of such
outcomes.
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governance. The multi-level character makes policy
coordination crucial and political consensus challen-
ging.

A central theme in the analysis of concepts,
challenges and possible remedies is that incentives
for design for environment are not possible if the costs
of EOL management that are assigned to producers
under EPR are not differentiated in some fashion
according to the environmental burden and/or cost
that their products engender. Much of the analysis in
the article focuses on how specific aspects of various
laws and policies, the EU's WEEE Directive in
particular, contribute to or hinder that sort of
differentiation. In addressing the cost differentiation
aspects, the goal was to prescribe certain specific
remedies ± but even more importantly to illuminate
the nature and consequences of different choices.

5.1 Principal issues in creating design incentives
through IPR

A number of questions on EPR and of the challenges
of pursuing IPR were posed at the beginning of this
article. The pioneering WEEE Directive was chosen as
the primary example to analyse these questions. Some
of these issues are resolved through the clarifications
that the analysis herein provides. These include the
difference between financial and operational respon-
sibility and between collective and individual respon-
sibility, as well as the transposition of the EU
Directive by member states. For others, alternative
solutions or mere ideas to be researched further have
been contemplated, reflecting the belief that appro-
priate choices depend on the context and goals of the
specific EPR system. These include responsibility for
historical and orphan waste, mechanisms to deter free
riding, the limits to retroactive responsibility, the
utility of visible fees and financial guarantees. The core
questions of the analysis as set out in Section 1.1 are
next recapped in more detail.

Should each producer be individually responsible for
the waste of its own products, only, or is collective
responsibility acceptable or even inevitable? Clearly it is
critical that the charges for end of life management
borne by (individual) producers vary according to the
burden that they place on an EPR system and by
implication on society. Such individual producer
responsibility (and the variation in costs and charges)
has been established in for example Japan and the
state of Maine. In the EU, IPR is mandated for new
waste in Article 8.2 of the WEEE Directive,163 but
implementation of IPR has been limited because of
vague or inaccurate transposition of the directive to
national legislation or because certain authorities and
producers have found collective takeback systems to
be more attractive than individual ones. The examples
described in this article indicate that IPR-friendly
systems are possible.

The legal aspects of individual and collective
responsibility represent a companion set of challenges.

It is argued in this article that the current assignment
of collective responsibility for orphan and historical
waste may not be as straightforward as has heretofore
been understood. Collective producer responsibility in
legal terms as a form of joint responsibility is not as
such incompatible with the idea of allocating the
burden for the end of life management of products by
the actual costs of individual products or brands.
Indeed, it is advocated here that not only may the
outright use of current market shares be an envir-
onmentally undesirable way to allocate the responsi-
bilities, it may also be at odds with the general
principles of tort law. The collective schemes should
therefore move towards a model where the shares of
responsibility are allocated on the basis of actual
management costs of each producer's own products,
unless and until the parties prove that such allocation
would be untenable. The authorities should take
actions to encourage the shift from market shares to
the actual costs of each producer. This is particularly
important in cases where a collective responsibility is
applied on new waste due to a lock-in from the side of
historical waste.164 Indeed, according to the Recast
WEEE Directive,165 ``[t]he Commission is invited to
report, by 14 August 2015, on the possibility of
developing criteria to incorporate the real end-of-life
costs into the financing of WEEE by producers, and to
submit a legislative proposal to the European Parlia-
ment and the Council if appropriate.''

Should a producer be responsible for orphan pro-
ducts? The political reality is that, as far as the research
here could reveal, all EPR systems allocate the cost of
managing orphan products to those other producers
that operate on the market, even though the connec-
tion between paying those costs and incentives for DfE
are obscure. This jeopardizes the objectives underlying
IPR by increasing the likelihood of adoption of overall
approaches to EPR that are not conducive to IPR,
that is, the threat to IPR is indirect. The justification
and efficiency of this way of assigning the costs of
orphans depends in particular on the amount of
orphans on the market. Experience from e.g. WEEE
takeback and recovery in Maine indicates that the cost
of orphans may in fact be quite limited in a particular
market. In these cases it could be most efficient to
allocate the cost of orphans partly pro rata on existing
producers, partly on the society. The alternative in the
EU, for example, is a complicated guarantee and
registration system that would prevent orphans from
emerging, and/or to at least have funds available to
manage them. In case of limited orphans, this solution
appears unnecessarily onerous. The analysis here also

163 Article 12(2) in the Commission's Proposal to Amend
the WEEE Directive COM(2008)810.
164 I.e., ``future waste'' in the terminology of the WEEE
Directive.
165 Article 12(6), Recast WEEE Directive.
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put forward that it may be legally problematic to
charge existing producers in a system of individual
responsibility for managing the end of life products
that are not of the producer itself. The full application
of collective responsibility to orphans does not seem to
offer a good solution, either. It may create a lock-in
effect to collective responsibility for all other (i.e. non-
orphan) waste, which would put the design incentive
structures for all new waste in jeopardy for very
limited benefit.

Should the producer have both financial and opera-
tional responsibility? The issues here are revealed to be
primarily matters of confusion. In particular, it is
noted that delegation of the execution of operational
activities associated with EPR should not be confused
with assignment of operational responsibility. The
article also argues that there should be a connection
between operational and financial responsibility so
that the parties bearing costs have the ability to take
action to control those costs.

In this context, the debate over the use of visible
fees emerges as somewhat of a red herring insofar as
the incidence of payment rarely really reflects which
party actually in the end bears the costs. Whether the
financing initially takes place by absorbing recycling
costs into profit margins to maintain pre-existing
product prices, or by increasing prices to consumers,
may not be of consequence. The entity that bears the
ultimate burden of those costs depends on the
structure of the market in which the producers and
consumers are interacting. More important, according
to this analysis is the fact that visible fees tend to be
uniform across producers. They thus run counter to
the key requirement of competition upon ecological
design qualities: that the fees charged for EPR vary to
the extent that end of life management costs vary.

Should producers be responsible for historical waste?
As with orphan waste, responsibility for historical
waste has been assigned to producers irrespective of
the connection to DfE incentives. The establishment of
the distinction in the WEEE Directive between the
historical and future wastes has led in many EU
member states to situations where the costs of future
waste are managed in the same fashion as those for
historical waste ± according to market share; thus, in
practice all WEEE is managed as historic waste,
thereby diminishing the incentives for DfE. On the one
hand, as the proportion comprised by historical waste
declines, the financial impact of the rules used to
allocate the costs for historical waste should become
less and less significant. On the other, the extension of
cost allocation by market share to all categories of
WEEE threatens obviate the possibility for incentives
for DfE ± what we have called ``lock-in.'' Both facts
should lead to abolishing the distinction between
various historical and future waste as soon as the
diminished amounts of the historical waste in question
permit that. Jurisdictions that are still considering
their approach to historical waste should finance the

recovery from general tax revenues rather than apply
collective producer responsibility. Not only would
difficult issues of retroactivity be side-stepped, the
solution would also avoid locking new waste into a
collective system that lacks proper design incentives.

5.2 Of IPR Elements and Elephants
In addition to a more accurate conceptualization
along the lines highlighted above, there are numerous
elements that a proper IPR system should include.
This analysis revealed many such IPR elements in
takeback and recovery systems in various countries.
Amongst the elements, there are a number of meta-
issues, which are plain obvious to everyone, yet which
the discourse has up until recently carefully avoided:
true ``elephants in the room'' as the proverb has it.

An accurate apportionment of recycling costs to
each producer necessitates conceptual clarity and a
rigorous legal framework, but also the practical means
to distinguish products. This way the products receive
optimal physical treatment and an accurate account-
ing of the costs per producer can take place. Both are
prerequisites for creating the necessary incentives for
design for the environment. A more careful analysis of
the experiences from the Dutch ICT Milieu seem to
question the prevailing wisdom that manual identifi-
cation would be prohibitively expensive. In addition,
the tracking system of the Japanese SHARL, the
sampling in, e.g., Washington state and, perhaps, the
long-awaited deployment of RFID technology could
further facilitate the identification, and thus the
separation, of products.

On the other hand, the creation of efficient
takeback and recovery systems necessitates function-
ing competition throughout the life cycle of the
products, including the recycling phase. The Japanese
SHARL is an example of a scheme where such
competition could exist between the recycling facilities
of the two competing takeback Groups A and B. The
efficiencies in SHARL have not been a trade off with
design incentive structures, either: there are direct
economic and informational links between the produ-
cers' design departments and the recycling processes,
in particular in Group B where the producers are
vertically integrated in the recycling.

The Swedish vehicle and WEEE insurance schemes
provide examples of how a collective arrangement may
incorporate elements of individual responsibility. The
Swedish systems operated centrally but were planned to
take into account and encourage proper design for the
environment at the level of individual products. The
approach has evolved in a recent French law166 that
implements the WEEE Directive. The Decree requires
WEEE compliance schemes in France to charge
producers pre-determined compliance fees that are to
be differentiated on the basis of six easily identifiable,

166 Article 5 of Decree no 2005Ð829 of 20 July 2005.
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(un)desirable end-of-life design characteristics of
products. For example, a display screen with back-
lights that contain mercury and plastics with bromi-
nated flame retardants faces a fee that is raised by 20
per cent. This solution strives to strike a balance
between introducing design incentives and maintaining
simplicity and opportunity for economies of scale and
scope. Mayers et al.167 have gone yet a step further by
proposing a system that differentiates various groups
of products (``treatment categories'') in function of
their key recycling characteristics. The products'
recycling and treatment fees are then based on the
actual costs of their ``treatment categories''. This kind
of a mechanism would improve the systems' financial
continuity and equitability. It would seem that the
next step in this approach is to think of clever ways of
choosing the key design characteristics, so as to
identify the most feasible aspects without deterring
environmental innovation on other (environmental)
characteristics of the products. The party determining
such characteristics would need to be carefully defined,
in particular to avoid parochial favouritism from
creeping into the standards.

Particular challenges lie in the recycling and
treatment process technologies for end of life WEEE.
Member State enforcement of these activities could
certainly be improved. The current omnipresence of
shredding is particularly disconcerting. Shredding
means in practice a bulk treatment of WEEE.
Shredding is a big elephant in the room, because
individual product characteristics often become of
little consequence. The public authorities need to
assess whether to react by encouraging design incen-
tives for EPR through stringent end-of-life processing
requirements. Some stakeholder groups actively pur-
sue the matter, and the Recast WEEE directive already
prepares for such developments. It states168 that the
best available treatment, recovery and recycling
techniques may be further defined in accordance with
the procedures of the Directive on integrated pollution
prevention and control (IPPC).169 The requirements
should be applicable widely to assure an equally high
level of environmental protection as well as proper
competitive conditions to drive process innovation in
this field further. They should better take into account
the differences in the types of products.170 This in turn
necessitates a more detailed assessment and statement
of the ultimate goals to be achieved through EPR: is it
hazardous waste elimination, minimization of air and
water pollution, reduction of green house gases, a high
level of materials recovery in general, scarce metals
recovery, component reuse, landfill management, litter
policy, or something else? The first goal seems
unnecessarily dominant in today's policies. Without
a correct and sharp focus, the environmental intent of
EPR is easily confused.171

The issue of proper treatment standards is intrinsi-
cally linked to external relations, because so much of
WEEE and other valuable waste in developed

countries is currently escaping proper treatment as it
is exported to developing countries. The producers
cannot reap the benefits of their design-for-recycling
investments. This is a great threat to IPR, yet it is only
a part of the environmental problem. The waste is
often diverted away from producer take-back schemes
and ends up in atrocious treatment conditions in the
developing countries in Africa and Asia. In the EU,
preventing the leakage of wide scale streams of WEEE
would require a fundamental scrutiny of the Member
State enforcement authorities' role, resources and
motivations. In addition, as is highlighted in the
Europe 2020 strategy,172 resource scarcity is a further
high-level issue to be reckoned in this context. With
the WEEE streams, a considerable amount of specialty
metals is escaping recovery. The multiplying effect is
that the inability to recover the metals with sophisti-
cated recycling technologies in Europe and elsewhere
will create even further strains on the world's limited
natural resources. This often happens in environmen-
tally and socially very fragile regions. The issue is
another enormous elephant in the room. More
detailed information on the sizes, contents and
destinations of current WEEE streams is therefore
required.173 In fact, the question is as much about the
absence of data as it is about making proper use of it.
The implementation of the latest technological solu-
tions may help in achieving this. The more detailed
reporting requirements, such as SHARL-type recy-
cling manifests on all participating parties (not just the
producers) might provide an option worth investigat-
ing further.

5.3 Public sector interventions across the levels of
governance

Finally, in addition to a more accurate conceptualiza-
tion and an analysis of elements critical to a proper
individual producer responsibility system, the chal-
lenge ahead is also on how these concepts and
elements may be optimally and practically combined.
An IPR framework needs to stretch coherently across
the different levels of governance from the practical
implementation of PROs and municipalities to states
and the federal/regional level, and beyond to the
international fora. It is challenging to maintain the
financial incentive structure of EPR across the levels.
Public sector intervention is needed at the points

167 Forthcoming. The model also balances PRO costs
against revenues and provides for guarantees.
168 Recital 17, Recast WEEE Directive.
169 2008/1/EC; European Commission 2011.
170 Huisman et al. (2006, 86).
171 Ibid, 84.
172 Europe 2020 Strategy.
173 Projects such as the Massachusetts Institute of Techno-
logy's Trash Track project offer interesting insights to latest
developments (see http://senseable.mit.edu/trashtrack/).
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described above, but needs to be done coherently, in
collaboration across the policy levels. This step is far
ahead. Even within the EU, for example, the Member
State transposition of the EU IPR requirements is as
poor. Directly applicable and effective EU level
harmonization in the form of a regulation could be
useful,174 but would need to be more precise in
defining the responsibilities than so far: some of the
problems originate from the WEEE Directive's text.

At the most fundamental level, the question reverts
back to the raison d'eÃtre of IPR. Has the original
objective of creating design incentives turned, at some
level of governance, into a much simpler and
tangential aim of finding deep pockets outside the
constrained public sector budgets? What about the
fundamental hierarchy of waste management:175 have
the design-for-environment incentives of IPR, which
promote prevention as the highest level of waste
management hierarchy, been downgraded by some
authorities to mere collective recycling and waste
management systems? And not just in the general
waste policy debate,176 but in written waste law?

For companies seeking efficient IPR infrastruc-
tures, the multilevel environment highlights the
importance of strategic thinking. In some cases the
political and economic lock-in to the collective
producer responsibility is so tight, that the IPR
elements will need to be combined with it. These
challenges are considerable; they must be faced
vigorously. The elephants in the room ± in particular
resource scarcity and the deterioration of the environ-
ment in the developing countries due to WEEE ± only
underline the importance of achieving more and more
properly functioning producer responsibility to drive a
greener economy.
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Annex 1

1. Benchmarked EPR Systems
This Annex offers capsule summaries of seven EPR
programs for the management of WEEE. These
programs have elements that are of particular
relevance to the question of effective incentives for
design for environment. Various elements of IPR-
based systems have been achieved, for example,
through an innovative design of the legislative frame-
work itself or through the way in which producers
have implementfed their responsibility under the law.
Specific, practical examples from each scheme are
used in the paper to highlight different elements of
EPR schemes.

SHARL, the Specified Home Appliances Recycling
Law, was enacted in Japan in 1998 and came into force
in April 2001. SHARL's scope is limited to six large
home appliances including TV sets, cooling devices,
washing machines, air conditioners, clothes dryers and
flat screen TVs. Under the law, the producers of these
household appliances are required to take back their
discarded products, dismantle them and meet reuse,
recycling and recovery targets of 50 per cent ± 60 per
cent. Treatment standards for printed circuit boards
and cathode ray tubes (CRT) in TV sets were later
mandated through a revision of the Waste Manage-
ment Law.177 SHARL employs a manifest tracking
system to follow products through their life-cycles, as
well as to link the producers to the evolving recycling
requirements.

Japan's Law for Promotion of Effective Utilization
of Resources (often referred to as the Recycling
Promotion Law) was enacted in 1991. The Japanese
IT scheme aims to promote the recycling of a variety
of products and materials. The law specifically notes
the promotion of product designs for waste reduction,
recycling, and reuse as one of its objectives. The
revised version of the law embraces the principle of

extended producer responsibility (EPR) as it requires
manufacturers to establish collection and recycling
systems for used computers. The recycling of PCs
discarded by households has been required since
October 2003.178

ICT Milieu is one of two collection systems for
WEEE in the Netherlands. ICT Milieu collects
information technology, communications and office
equipment, including for example printers and tele-
communication devices. The alternative organisation
in the Netherlands to collect and manage WEEE,
specifically white and brown goods,179 is NVMP. ICT
Milieu was formed when producers in the sector
decided to fulfil their legal obligations through a
voluntary PRO. ICT Milieu was operated until end of
2002 on the basis of a return-share financial model:
each producer had a retrospective responsibility for all
their own branded products collected by the system.
The contents of every container delivered to the
recycling company used by the system, MIREC, was
manually identified. Each product was weighed on a
scale so as to allocate the costs according to the weight
of each producer's products. However, from the
beginning of 2003, the financing system based on
actually recovered waste was changed to an allocation
of costs based on the current market shares.

Maine and Washington were the first amongst the
20 US states and one municipality (New York City)
that had by May 2011 enacted product take back or
product stewardship legislation.180 Numerous other
states have proposals under preparation. Maine181 and
Washington182 both have elements of IPR-based
systems mandated for WEEE in their legislation.
Maine's legislation183 sets up a return share based
system of product takeback: manufacturers are
individually responsible for the costs of handling and
recycling household-generated waste computer moni-
tors and televisions of their brand once they are
received at a consolidation facility in the state. It is
notable that promoting improvements in the design of
electronic products is explicitly mentioned as a key
aim in the Maine legislation. The law was enacted in
2004, and the system has been in operation since 2006.
Legislation in the state of Washington184 is similar to

177 Tojo 2004.
178 Dempsey et al. 2010, 17-18.
179 White goods refer to large household electrical appli-
ances that are used for common household activities such as
washing and food storage. Brown goods is a term used for
household electrical entertainment appliances.
180 NERIC, 2011.
181 www.maine.gov/dep/rwm/solidwaste/index.htm
182 http://apps.leg.wa.gov/RCW/default.aspx?cite=70.95N&
full=true
183 Maine Revised Statutes Annotated, Title 38, Chapter 16.
184 Washington Administrative Code, Title 173, Chapter
173-900.
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that in Maine. The Washington law (2006) is based on a
standard recycling plan, which is the default option for
producer compliance. Manufacturers may also start an
independent plan on their own or with others, if the
(combined) return share is above 5 per cent of e-waste.

The Bosch-led Power Tool Take Back Consortium in
Germany is a take back and recycling program for
power tools and their portable batteries in Germany.
This program has had two distinct phases of develop-
ment: first a voluntary initiative, then an adaptation of
the programme to the legal requirements of the
German transposition of the WEEE Directive, the
Act Governing the Sale, Return and Environmentally
Sound Disposal of Electrical and Electronic Equip-
ment (ElektroG).185 In Phase 1 (1993-2005), 22 brand
owners, representing approximately 80 per cent of
power tool market, and led by Bosch Power Tools
developed and operated a voluntary program to fulfil
their anticipated legal obligations. The system was
independent of any national compliance scheme that
may have existed in parallel.186 After the introduction
of the ElektroG in 2005, the programme was expanded
in Phase 2 to include the collection of power tools at
municipal collection facilities. Each producer is
responsible for the percentage of total WEEE collected
that equals its market share that year.

A recycling insurance system, that was initially set up
for car manufacturers in Sweden in 1998, is the final
example of practical IPR-based systems. Five car
manufacturers provided, through an insurance com-
pany, a long term 30-year financial guarantee to cover
the future cost of recycling of each car that they
produced. LaÈ nsfoÈ rsaÈ kringar, a Swedish insurer,
offered a modified version of the above solution for
producers that are responsible for WEEE on the
Swedish market. The WEEE insurance solution offers
a financial guarantee, yet unlike the scheme for
vehicles, does not arrange for the physical manage-
ment of the customers' WEEE. The new model for
recycling insurance is available to both individual
producers and groups of producers (in a collective
system, for example) to satisfy the requirements set in
Swedish legislation on WEEE. The insurance thereby
eliminates the risk of producers becoming free riders in
the system. In terms of this paper, there are two
further aspects to this solution that are interesting: (i)
it promotes eco-design: the easier a ELV is to recycle,
in theory, the lower is the premium (ii) it protects
against increases in the future recycling costs, thus
reducing the uncertainty of the society as well as the
producers.

Figure 2 below illustrates the situation.

Source: Anders Sverkman, LaÈ nsfoÈ rsaÈ kringar AB.

185 ElektroG. Elektro- und ElektronikgeraÈ tegesetz vom 16.
MaÈ rz 2005 (BGBl).
186 Dempsey et al. (2010, 42-43).
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