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A B S T R A C T

End-of-waste has been promoted as a potential game changer in the circular economy. But the implementation of
end-of-waste has largely failed in the European Union, as it has proven difficult to agree on joint criteria. The
issue has therefore been decentralized, typically all the way to local authorities, which lacks capacity to de-
termine when waste shall cease to be waste. For the few waste types that have been given product status, the
positive effects are uncertain since end-of-waste only includes waste that is already circulated. Therefore, we
should shift our interest towards the unknown space between waste and products. The interpretation of this
space is open for discussion, but can be opened up by policy instruments such as standards, certificate and
agreements, which makes the classification of the material redundant.

In the European Union there has been a definition of waste ever
since the first Waste Framework Directive in 1975. The definition is
based on the act of discarding, rather than the value of the material,
which the waste definition in most other regions rests on. In the EU, this
has certainly created a clear path into the waste legislation but no way
out.

The waste definition and legislation have been important in pro-
tecting nature and humans from contaminated and discarded materials,
but have resulted in obstacles to circulation (Pongrácz and Pohjola,
2004). For example, waste can only be accepted by those operators
permitted to receive waste, which reduces the number of potential
outlets. The trade of waste for circulation has proven problematic, since
the requirements, the definition of waste and thus the waste systems
differ between countries. The huge differences between countries have
not only prevented trade for circulation, but have also made it com-
plicated for companies in the waste sector to expand beyond the na-
tional borders.

A starting point of the circular economy is that materials shall only
be in the waste phase temporarily, to then be reintroduced into the
economy as products. Therefore a way out of the waste definition,
where discarded material ceases to be waste, so-called end-of-waste,
has been called for. In the 2008 update of the EU's Waste Framework
Directive, legal criteria for end-of-waste was for the first time for-
mulated. According to the criteria; a product status can be achieved if a
market exists and there are no overall adverse environmental or health

impacts from the utilization of the material. These general criteria were
supposed to be translated into detailed criteria for different waste types,
valid across the whole union. However, now 10 years after its legal
formulation, it is clear that the implementation of end-of-waste has
failed in most countries, for many reasons.

First of all, at the EU level, end-of-waste criteria have only been
defined for three different waste types: iron scrap, copper scrap and
glass cullet. This despite the fact that the EU Joint Research Centre has
developed criteria for several other waste types, such as paper, plastic,
compost and aggregates. Many end-of-waste proposals have been halted
since it has proven difficult for member states to reach an agreement.
The disagreement comes partly from the different accessibility of virgin
material from the Earth's crust, and the perception of an acceptable risk.
Countries with a high dependency on secondary materials may be
forced to have less stringent criteria, which countries with high access
to clean virgin resources may find difficult to accept.

Consequently, the responsibility for the further implementation of
end-of-waste was left to the member states, which has halted the pro-
cess. Most member states, such as Sweden, have further decentralized
the issue to local authorities, which typically lack capacity to determine
when waste shall cease to be waste. A few member states have devel-
oped national end-of-waste criteria. The UK has been most diligent and
developed end-of-waste criteria, so-called quality protocols, for 13
different waste categories (Zorpas, 2016). This work ceased, however,
in 2016.
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The problem with the quality protocols has mainly been the time-
consuming negotiation between the authorities, waste producers and
potential users. There are few waste types that can meet the general
end-of-waste criteria as stated in the directive - since the benefits of
recycling, such as energy savings, are never included in the evaluation,
only the risks. As waste usually derives from mixed sources, the pro-
duction outcome from waste practices such as recycling typically holds
higher levels of contamination, and thus potential risk, than the cor-
responding material from the Earth’s crust. Furthermore, in some sec-
tors, users may prefer that materials remain classified as waste since
this keeps the purchase prices down.

The product status probably has no effect on circulation, since one
of the starting points of the directive is that there must already be a
functioning market for the waste in question. In practice, this means
that only waste that is already recovered can cease to be waste. Thus, at
best, the end-of-waste legislation has only reduced the administrative
burden by avoiding waste legislation, rather than trigger circulation of
waste that was previously not recovered. Furthermore, the product
legislation that does come into force, REACH for example, can often be
difficult for secondary resources to meet, since it is difficult to trace the
material according to the REACH requirements.

In addition, the decentralization of the end-of-waste legislation has
obviously resulted in member states, if they have developed criteria at
all, formulating different criteria for the same waste categories. Hence,
the problem for waste trade, the lack of harmonization, has not been
solved.

The implementation of end-of-waste has thus halted. For the few
waste types that have been given product status the effects are un-
certain, both in relation to circulation and to trade. This failure of end-
of-waste should shift our interest and research towards other alter-
natives. One of these alternatives could be the unknown space between
waste and product. How this space shall be understood is open for in-
terpretation. However, this space can be opened up by policy instru-
ments such as standards, certificates and agreements, which make the
classification of the discarded material as waste or product redundant.

One example is the Swedish certificate for digestate, waste from
anaerobic digestion plants (Chiew et al., 2015). This quality system
limits the sources to the anaerobic digestion plants and the technical
requirements are continually updated. As a result, farmers and the food
industry, who typically are reluctant regarding sludge application, have

become open to digestate. Hence, in the soil, nutrients are passed from
the digestate to the flora, without any need to define when the waste
becomes a product. Another example is the legislation for aggregates in
the Netherlands, which imposes the same demands on the material,
irrespective of if it is classified as waste or product. The requirements
are not based on the origin of the material, but are differentiated de-
pending on how and where it is used, based on a risk approach. The
classification of the material is thus redundant, what matters is the
concentration of contaminants and how the material shall be used.

There are thus a wide variety of instruments that can open up the
space between waste and resources. For example, they may be nego-
tiated between producers and users without government intervention,
such as certificates, or be decided top-down by the state. The instru-
ments may focus on different parts of the life cycle, from the source to
the actual use. They all have in common that they are capable of ad-
dressing the central problems of the circular economy; to pool the in-
terest of waste producers and users and thereby create new markets for
waste-based raw material.
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