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Summary

This report analyses the opportunities and obstacles that will present themselves as
the Netherlands moves towards a more circular economy. It proposes a number of
actions that can be taken, particularly by the government, to accelerate this process.
The concept of a ‘circular economy’ refers to an economic and industrial system
that is based on the reusability of products and raw materials, and the restorative
capacity of natural resources. It also attempts to minimize value destruction in the
overall system and to maximize value creation in each link in the system.

This report quantifies these economic and other opportunities to the greatest

degree possible and examines their potential impact on employment and the

environment. This analysis focuses primarily on the overall Dutch economy, but

begins by examining two cases — the circular economy for products from the metal

and electrical sectors, and the use of waste streams from biomass. The first case

focuses on ‘abiotic’ materials, and the second on ’biotic’ materials, both of which

present their own specific challenges and opportunities. This report aims to answer

the following questions:

- What opportunities would present themselves if the Netherlands were to
accelerate the transition to a circular economy?

- How can these opportunities be used, how can obstacles be removed, and what
shape should this transition take?

— What part can the government play in this process?

An expansion of the circular economy for technical products in the Netherlands
initially means advocating more maintenance and repair work, intensive reuse and
increased recycling. Of course, these activities are already happening. So we can
already speak, to a certain extent, of a circular economy. By looking at 17 product
categories from the metal and electrical sectors, we estimate that the current value
of the circular economy for these products is €3.3 billion and that an additional
market value of €573 million per year could be achieved by responding to a broad
range of opportunities identified by stakeholders and experts.

With respect to value creation with biotic waste streams, the Netherlands has
the advantage of being a densely populated country with an active agricultural
sector and a large agro-food industry. As a result, significant biotic waste streams
are available. The 34 most important waste streams have been identified: the use
of these waste streams already represents a value of €3.5 billion. An estimated
investment of €4 billion to €8 billion per year in new technologies could create
added value of €1 billion per year for the circular economy in the areas of biorefining,
biogas extraction and more comprehensive systems for sorting household waste.
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The detailed analyses of an expanding circular economy of products from the metal
and electrical sector and the use of biotic waste streams enables us to estimate
the impact of an expanding circular economy on the Netherlands as a whole: we
estimate the overall impact to be €7.3 billion, involving the creation of approximately
54,000 jobs. In addition there are a number of spin-off opportunities for the Dutch
economy in terms of strengthening the country’s knowledge position.

In order to develop an initial outline of useful and realistic actions that can be taken,
we have examined the opportunities and obstacles from different angles based on a
review of the literature, interviews and a workshop with selected stakeholders from
the biotic and abiotic case studies. In doing so, we looked at the following: knowledge
development and dissemination, entrepreneurial activities, market forces and
mobilizing resources, policy and rules and regulations, and lobbying activities.

If the Netherlands is to take full advantage of the opportunities identified in this

report, the government needs to develop a consistent, multidisciplinary and well-

founded long-term strategy intended to lead to a circular economy. The following

actions (and supporting studies) are needed now in order to identify areas of

research, regulations, financial and fiscal incentives and strategies that willencourage

frontrunners, promote the role of the government as a ‘launching customer’ and

enhance international relations:

— create a clear, cross-departmental, consistent strategy for the circular economy;

- develop a coherent education and research plan for the circular economy;

- make a comprehensive assessment of the pros and cons of existing rules and
regulations regarding waste;

— increase knowledge and awareness of raw materials in each value chain;

— ensure that leaders and others who stick their necks out receive a permanent and
true advantage, for example through value chain management;

- review the effectiveness of a broad set of fiscal and financial incentives to promote
circular behaviour;

- determine the impact of incineration plants on the viability of circular business
cases and take appropriate action;

- develop the role of the government as active and expert ‘launching customer’; and

— use the international playing field to help the circular economy move forward.

The current state of recycling, repair and reuse of a wide range of products in
the Netherlands gives good reason to assume that there is further potential to
make the transition to a more circular economy. However, clear and consistent
communications across government departments are crucial to success. Dutch
society seems very willing to join in, but is undoubtedly sensitive to conflicting
information and incentives. In any case, citizens will be further encouraged if they
are kept well informed about what has already been achieved, and if well-chosen
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transition experiments are launched. That the action plan for the government
proposed here is by nature very exploratory and investigative is related to this.
Measures to do with fiscal policy and rules and regulations are complex, and there
must be some confidence that they will have the intended effects.

Throughout this study, the inputs from stakeholders have been extremely important
in identifying in which direction the transition should go, and the obstacles that are
likely to emerge. The views of these stakeholders do not by definition represent
balanced judgements, which is why an expert and analytical government can
contribute to what is in all respects a sustainable shift to a circular economy.

Raw material efficiency and rolling out the circular economy are goals that are
clearly embraced at the European level. Nonetheless, the measures proposed here
show that in many areas the Netherlands does not need to wait for approval at the
European level.

More than once, this report stresses that a transition to a circular economy will
benefit from initiatives that improve (sometimes drastically) circularity, as well as
more radical measures that, in a more restricted sense, aspire to an ideal circular
economic model in which circularity is already incorporated in the design phase.
Based on the methods used here it is difficult to assess what the economic
contribution of these more radical innovations and transitions would be. Still, the
government can certainly support radical design innovations by identifying the
leaders and removing obstacles for them or by acting as a launching customer to
help these risky and radical initiatives get off to a good start.

Summary | xi
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I.I

Introduction

This report analyses the opportunities and obstacles that will present themselves
as the Netherlands moves towards a more circular economy. It proposes a number
of actions that could be taken, particularly by the government, to accelerate this
process. This report quantifies these economic and other opportunities to the
greatest degree possible, and examines their potential impact on employment and
the environment. The analysis focuses on the overall Dutch economy, but it begins
by examining two cases — the circular economy for products from the metal and
electrical sectors, and the use of waste streams from biomass. The first case focuses
on the recycling of ‘abiotic’ materials, and the second ‘biotic’ materials, both of which
present their own specific challenges and opportunities.

This report aims to answer the following questions:

- What opportunities would present themselves if the Netherlands were to
accelerate the transition to a circular economy?

- How can these opportunities be used, how can obstacles be overcome, and what
shape should this transition take?

- What part should the government play in this process?

Population, resources and the environment

During the 20th century, population growth led to an increase in the extraction of
construction materials by a factor of 34, ores and minerals by a factor of 27, fossil
fuels by a factor of 12 and biomass by a factor of 3.6." As the demand for natural
resources such as water, energy, raw materials and fertile land continues torise, they
are becoming scarce and more expensive. Moreover, rising consumption is putting
a strain on the environment, leading to the depletion of large areas of forest and fish
stocks, and to the extinction of many animals and plants.

The most important ‘engines’ of this increased consumption are the continued
population growth and the simultaneous increase in prosperity in many parts of the
world. The global population is expected to reach 9 billion by 2050 and 10.1 billion
by 2100.2 Despite the recent economic crisis, the global economy is expected to
continue to grow at an average rate of 3.6% per year, especially in emerging and
non-western economies, where growth rates of 6.3% per year are predicted. As a
result, in the coming decades the demand for natural resources will continue to rise.*
A realistic prediction is that the global consumption of materials will triple by 2050.5

The fact that economic growth requires an extra input of natural resources is
mainly attributable to increased urbanization and changing consumption patterns.
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I.2

Urbanization results in the use of raw materials for building urban infrastructures,
such as water supply systems, sewage systems, road and building construction, and
other facilities to meet the need for transport to and from cities, and to deal with the
rising volumes of waste. The growing middle class means changing consumption
patterns and rising demand for luxury goods and food products. ¢ The production of
these goods requires the input of many natural resources.

The growing world population and the desire for more prosperity areirreversible facts.
In order to avoid overstepping our boundaries we will have to improve significantly
the way we manage our resources. Major steps have been taken in recent decades
in that respect. The world economy used approximately 30% fewer resources in
2005 to produce one unit of GDP than it did in 1980, for example. Nevertheless, in
absolute terms the use of natural resources is still increasing. A ‘normal’ increase in
the efficiency with which we manage resources is insufficient. We will have to find
ways that lead to even greater prosperity for more people and that put less pressure
on the environment in absolute terms — what is referred to as ‘absolute decoupling’
The challenge we face is to make the transition to a society and an economic system
that is tailored to this absolute decoupling. This transition is already underway, and
one of its central tenets is the concept of a circular economy.

Circular economy

A circular economy is an economic and industrial system based on the reuse of
products and raw materials, and the restorative capacity of natural resources. It
attempts to minimize value destruction in the overall system and to maximize value
creation in each link in the system.® The goals of the system are to counteract the
depletion of natural resources; phase out waste, greenhouse gas emissions and the
use of hazardous substances; and make a complete transition to renewable and
sustainable energy supplies. We can only change our mindset once we prevent
mankind from ‘passing on’ waste streams to nature and make waste prevention a
primary focus of the design phase of products and systems. This would not only
further improve current process optimization measures, but it requires a truly
different and systematic way of thinking. However, it is conceivable that process
optimization could prevent more radical changes from occurring in the transition to
a circular economy. The increasing miniaturization of products and components, for
example, may mean that repairs become much more complicated, or that recycling
no longer pays.

Ideally, in a circular economy, waste streams and emissions would be used to create

value, providing secure and affordable supplies of raw materials and reducing the
pressure on the environment. This is an essential condition for a resilient industrial
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system that facilitates new kinds of economic activity, strengthens competitiveness
and generates employment. In the transition to a circular economy the focus is no
longer solely on decoupling environmental pressures from economic growth, but
also on the opportunities created if these things remain coupled.

While an ideal circular economy resembles an inspiring ‘point on the horizon, our
present economy is often described as a linear economy, in which we are continually
extracting new raw materials and creating — and then destroying — something with
them (‘take, make, waste’). Perhaps this is a somewhat gloomy picture of today’s
consumer society. In a transition to a circular economy, cost considerations and rules
and regulations mean that energy and raw materials are managed more consciously,
not necessarily because products, processes or systems have new, revolutionary
designs. The existence of a recycling infrastructure, an active market for repairs and
maintenance, and a lively second-hand market (the success of sites such as eBay
and Marktplaats.nl in the Netherlands being prime examples) show that society
is capable of moving towards a more circular economy. Increasingly, businesses
in various industrial supply chains are cooperating in order to generate industrial
symbiosis — by reusing waste, energy, water and material streams, for example - in
an economically responsible way. This report highlights the benefits of continued
optimization.

It is difficult to determine at what stage we are in the transition to an ideal circular
economy. In the Netherlands we already recycle 78% of our waste, incinerate 19%
and dump only 3%.° Within Europe, the Netherlands is one of the leaders when it
comes to processing waste; as an example, figure 1.1 compares the different ways
that the 27 EU countries™ dispose of household waste. The statistics also illustrate
that part of the economic potential and the potential to save materials have already
been achieved. The potential of a transition to a more circular economy will probably
be lower for the Netherlands compared to the average EU country (which is the
case in the study by the Ellen MacArthur Foundation; see box and the discussion in
section 1.2.1).

The Netherlands has made excellent progress in its endeavour to move towards
circularity, but at the same time it is necessary to explore other opportunities. We are
a long way from our target if our only goal is a high rate of recycling!

The move towards a circular economy represents an additional transitional step
that requires chain optimization at the source. There are notably few examples of
this optimization, which is in part attributable to the complex value chains that
characterize our global economy. The products in these value chains are not only
redesigned elsewhere in the world, but it is difficult to calculate accurately their
production costs.
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Figure 1.1. Processing of household waste in Europe (EU-27), 2009.

EU27

Source: Eurostat, 2009.

Putting all one’s money on the creation of an ideal circular economy runs the
risk of undermining the positive contributions of existing developments. These
developments have tangibly helped to reduce pressure on the environment and
create value, and this contribution is likely to increase considerably. In that sense a
two-track policy, in which existing developments (as mentioned above) are driven by
the ‘pack; while the ‘frontrunners’ who embrace the principle of a circular economy
deserve specific attention and support.

The concept of the circular economy

The Ellen MacArthur Foundation has presented an inspiring and appealing picture
of a circular economy in its report, Towards the Circular Economy. The central notion
is to take full advantage of the reusability of products and raw materials and the
restorative capacity of natural resources, and to minimize value destruction. The
report distinguishes between biotic and technical nutrients (green and blue loops,
respectively, in figure 1.2), which find their way into the circular economy in different
ways. Ideally, products made from technical nutrients are designed at the outset for
advanced forms of reuse. In a circular economy, biotic nutrients, in any case, are non-
toxic and so can be returned to the biosphere, preferably in a cascade of uses that
tap as much value from them as possible.

In terms of economics, the report concludes that at the EU-27 level, cost savings

could amount to US$380 billion (€286 billion) per year in a transition scenario, and
US$630 billion (€474 billion) in a more advanced scenario.
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Figure 1.2. The circular economy - an industrial system that is restorative by design.
Source: Ellen MacArthur Foundation (2012) Towards the Circular Economy.

The report uses several key principles that lead to circular value (see box).

The various steps or feedback loops for manufactured products and materials
(‘technical nutrients’in figure 1.2) include the following:

- Maintaining and repairing products to keep them in circulation for as long as
possible, and at as high a value as possible.

- Reusing and redistributing goods, which includes the second-hand market, lead
to only a slight loss of the product’s function, and therefore they make a positive
contribution to a circular economy.

- Refurbishing and remanufacturing goods involve repairing or replacing failed
parts or components, but the resulting product will have a shorter lifetime than the
original product when new. When a product is remanufactured, the components
are removed and used in new products. These processes generally include quality
control to ensure high-quality products (with a guarantee).

- Recycling involves recovering materials that can be put back into one or more
production processes. While the value of the raw materials is preserved, the added
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value of the original product (in the form of energy, labour and capital goods) will
be lost (see section 1.2.3).

Obviously biotic nutrients cannot be kept in circulation in the same way as technical
nutrients. It is assumed that biomass and biotic waste streams (‘biological nutrients’
in figure 1.2) will eventually be returned to the soil as nutrients, after they have been
given as much value as possible through a cascade of processes:

- The extraction of high-quality raw materials (‘extraction of biochemical feedstock’):
processes known as biorefining can extract fuels, power, materials and high-
quality chemicals from biomass, but often in small volumes.

— During anaerobic digestion micro-organisms break down organic material in the
absence of oxygen.The result, among other things, is biogas (methane), which can
be used as an energy carrier, thereby contributing to energy supplies (‘biogases’).

- Eventually it should be possible to use all biotic nutrients as non-toxic ingredients
in agricultural fertilizers (for example ‘restoration; ‘farming/collection’).

Value creation in a circular economy

As described in the report of Ellen MacArthur Foundation, the circular economy is based on

several key principles, which drive four sources of value creation:

- ‘The power of the inner circle’: the more that hidden costs (such as materials, labour, energy and
capital) are retained in a product, the greater will be the savings (or potential benefits). Repairs
and maintenance retain much more of a product’s value than recycling its individual component.

- ‘The power of circling longer’: the more often a product re-enters a cycle, or the longer it is
used, the higher will be the value created.

- 'The power of cascaded use’: if materials (as opposed to products) are to be reused (as a
result of wear, for example), they can create added value if people look for other, more
complex uses for them instead of breaking them down to the level of raw materials.

- 'The power of pure cycles; i.e. it is easier to separate inputs and designs: reuse, repair and
recycling all benefit if the final phase of the life of a product has been taken into consideration
when it is designed, by ensuring, for example, the use of non-toxic components and
combinations of materials that are easy to separate.

Source: Ellen MacArthur Foundation (2012) Towards the Circular Economy.
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I.2.2

A closer look at recycling

Recycling involves retrieving the materials contained in a product at the end of its
life that can be used in other production processes. During recycling, in contrast
with reuse; components and materials lose their function.

As an industrial practice, recycling has been around for a long time and is driven
by solid business cases (in which scarcity and the rising prices of raw materials
play a role) and environmental regulations, either national or European. Significant
progress was made in the 1980s and 1990s in response to mounting environmental
concerns regarding the wholesale dumping of waste. Recycling has regained
attention in recent years, but for different reasons, including the rising prices of raw
materials (making recycling processes profitable again) and concerns about supply
security (recycled materials contribute to‘local’ resources). On the other hand, future
market developments are highly uncertain due to shifting geopolitical alignments,
the complexity of markets and the volatility of raw material prices, as well as the
rapid changes in technologies and products. Investing in large-scale recycling is
therefore perceived as very risky.

Over the last decade consumer products have become considerably more complex,
so that effective and efficient recovery is a massive challenge. There are as yet no
effective processes for separating some combinations of materials, and in some
cases such processes are even fundamentally impossible. The development of
printed circuit boards, a familiar component of electrical and electronic products, is
a good example. Process optimization has led to huge performance improvements
and also to sharp reductions in the use of some materials.

Although at first glance these may appear to be positive developments, in the case of
some products economically viable recycling is no longer possible. So what initially
seemed to be a good first step — using fewer raw materials — has led to the sub-
optimimal reuse of materials. Redesigning products could be a huge step in the right
direction if it meant that manufacturers could avoid using combinations of materials
likely to lead to recycling problems, and if components could be chosen in such a
way that they would be easy to separate at the end of the economic life of a product.
In light of the low concentrations of materials in many consumer products, it is
important that the recycling collection rate is high: this is the only way of achieving
sufficient scale, and thus also a potentially solid business case for the recycling of
many materials.

Recycling is undoubtedly an important strategy for a society that wishes to increase

material efficiency. Primary extraction will remain important (the most recycling
can do is to keep what already exists in circulation) in societies experiencing strong
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1.2.3

economic growth. And in light of the problems mentioned above it would be naive
to suppose that in the future, with the right science, regulations and attitudes, we
would be able to recycle everything that has not yet been recycled and achieve an
ideal and theoretically complete recycling stream.

Reuse, redesign, innovation and substitution

In order to move towards a circular economy we need to be innovative in the area of
design - not only of technology and production processes, but also in terms of the
social and economic processes that are necessary to change existing habits.

Intensifying the use of products is an important goal, but to achieve this it is necessary
for both businesses and consumers to change their behaviour, and a solid and
profitable business case needs to be made. We need to encourage the use of second-
hand products and innovative rental and leasing arrangements. We also need to set
up services that promote the sharing of consumer products, and encourage repair
and maintenance services that extend their technical lifespan. In particular, we need
to redesign products so that they and their components are easier to reuse.

Although such activities and concepts already exist, many of them have not yet been
implemented on a large scale. The further introduction of leasing arrangements, for
example, may be stifled by economic motives (suppliers will have to make higher
initial investments), vested interests (that stand in the way of the introduction of
new ideas) and behavioural factors (of both businesses and consumers). Although
initiatives such as setting up a car-sharing scheme could greatly reduce the use of raw
materials, people’s desire for individuality, status or freedom often stand in their way.

This type of product sharing is a more obvious way to go for more expensive
products that are not used on a daily basis and do not generate particular feelings
of status or freedom, and is already in use in the form of tools and equipment rental
services at DIY stores, for example.

One example of an innovative concept is that consumers ‘buy’ the service provided
by a product rather than the product itself. In the case of professional copy shops,
for example, customers pay for the copying service and for the materials (paper and
ink), while the supplier remains the owner of the copying machines. The copiers
are designed with the reuse of components in mind. Because the printers have
continued ownership, this kind of design makes sense.

Another example is Turntoo, a model developed by Amsterdam-based architect
Thomas Rau. An early application of this model is the ‘Pay-per-lux’ lighting concept
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introduced by Philips, where the customer pays for an agreed amount of light,
while Philips is responsible for maintaining the lamps and lighting system. Because
the manufacturer, Philips, remains the owner of the materials and system, it is
encouraged not only to take production costs into account in the design of its
products, but also the costs related to their use. Concepts such as this can lead to
more efficient product designs and more intensive recycling, as well as save energy.

In order to take full advantage of concepts such as this it is important that
manufacturers acknowledge that products and components can be given a second
or longer life during the design process (‘design for disassembly, for repair, for reuse,
for remanufacturing, for recycling’). This is true when the producer remains owner
of the product, and is therefore responsible for extending its life, as well as when
the manufacturer has lost track of the product and more generic service providers
become involved. Therefore, materials should be used that are easy to recycle
(even in complex products), and whose fragile and frequently replaced parts are
easy to incorporate. This is more easily said than done. For generations, designers
were required to take into account criteria such as effectiveness, efficiency, cost
and function, but they now have to consider requirements that may even push up
costs. However, if the potential costs of a new design and different materials, and
the benefits resulting from the more intensive use of parts and materials occur in
different parts of the value chain, there will be no incentive to redesign a product.
More radical changes can be brought about by looking for alternative (for example,
circular) solutions or substitutes.

Substitution implies replacing a material, product or service with another while
retaining or even improving the same function. In recent years, when many Dutch
high-tech companies experienced supply shortfalls, their first response was to try
to make their supply chains more robust by stockpiling components or by looking
for alternative suppliers.” Only later did they decide to look for substitutes. But
these substitutes were not regarded as ideal alternatives and so were abandoned
as soon as the supply interruptions were resolved. This leads to the question of to
what extent substitution can play a role within existing patterns of production and
consumption, or whether it will only be accepted if and when consumption patterns
shift and new demands emerge.

With many ‘examples’ of substitution the purpose has not been to improve raw
material efficiency. More often products have been radically redesigned so that
they provide completely different or better services, and are marketed on that basis.
Examples include the digital cameras that have largely displaced film cameras, or the
wireless networks that are replacing fixed telecommunication systems. Pioneering or
innovative products often fulfil a need that previously did not exist, as entrepreneurs
such as Henry Ford and Steve Jobs have so convincingly demonstrated in the past.
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1.3

It is not a foregone conclusion that a substituted product necessarily helps to reduce
pressure on the environment. Many kinds of modern entertainment equipment, such
as plasma display panels, have led to substantial increases in energy consumption.
Another example is biofuels and the question whether they are circular. Analyzing
the impacts of substitution requires a broad systems approach, which will inevitably
give rise to tensions between the desire for innovation and prosperity on the one
hand, and pressure on the environment on the other.

Using waste streams from biomass

The Netherlands imports large quantities of biotic materials for its intensive dairy and food
processing industries. The products of the food industry are partly exported and partly
consumed in the Netherlands. Ultimately, the waste products (such as sewage sludge from
treatment plants) can enter the circular economy, and so will not replace the original raw
materials. In order to make a quantitative estimate of the opportunities that a biotic circular
economy could generate, this study looks at ways of using all biotic waste streams with an eye
to maximizing the potential added value. Of course, the food chain, which is broader than the
food industry, gives rise to many significant biotic waste streams, including from agriculture,
the retail trade (discarded food products) and society (organic waste and sewage sludge). This
study attempts to quantify and analyze these streams and the opportunities to use them.

Although the circular economy is still in its infancy, many actors within the government,
academia and industry are already actively supporting the transition. One example is the Nutrient
Platform NL, a consortium of businesses, knowledge institutes, NGOs and the government that

are working together to implement the phosphate chain agreement (see section 5.3).

Sustainable use of resources and closing cycles

The various strategies outlined above are undoubtedly important for achieving
a circular economy. Primary extraction, however, remains important in societies
experiencing rapid growth: after all, the most we can keep in circulation is what
is already in circulation, and even that is a very ambitious objective. It would be
unrealistic to expect complete recycling in the foreseeable future. Some material
streams, such as food and energy, cannot be recycled or reused, and have to be
continually renewed so that we can be sure of constant supplies.

A number of organizations have agreed on a definition of the circular economy as
‘the regional production of goods, using an optimized cascade of nutrients and
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1.4

energy, assuming there is optimization in both the region’s own chain and between
different businesses and industry’™ This study does not consider efforts to promote
regional production (glocalization), important though they may be. For example, a
more circular perspective can lead to new ideas in terms of environmental planning
and the problem of whether to condense, reduce and separate or, rather, combine
functions such as living and working. The study also does not examine the function
of logistics in connecting the various links in a circular economy.

Opting for products from the metal and electrical sectors

The authors of Towards the Circular Economy advocate the use of products with a medium life
expectancy (mobile phones, washing machines, etc.) that can be expected to retain their value
once introduced into the circular economy. This study takes a slightly broader view and looks at
the products that are manufactured and traded by the metal and electrical sectors, including
base metals, metal products, electrical engineering and electrical appliances. These sectors
contribute about €10 billion (1.9%) to the Dutch economy and about 9% to the total value added,
and have made a significant contribution to the country’s position as an exporting nation. In 2010,
the two sectors produced and exported goods worth more than €20 billion, offsetting by more
than €5 billion the costs of the goods and services they imported in that year.

The analysis uses both sector data and detailed information about specific products (see
chapter 3). The goods produced by the metal and electrical sectors are all, to a significant extent,
recycled, repaired, rented or leased, or traded on the second-hand market. Data from the Central
Bureau of Statistics indicate that the sectors are so closely interwoven with other service sectors
that it seems that the circular economy is already happening. They therefore provide interesting
insights into the degree to which the circular economy has already taken root in the Netherlands.

Many companies in these sectors are willing to comply with the demands of a transition to a
circular economy. They are accustomed to dealing with change and innovation, involving both
manufacturers and waste processors in the Netherlands. They are also aware of the sense of
urgency at the European level, in view of the extensive attention to the raw materials used in
their products in settings such as the European Innovation Partnership on Raw Materials.

The methodological approach
This report analyses the opportunities and obstacles that will present themselves as

the Netherlands moves towards a more circular economy. In doing so, it quantifies
the economic and other opportunities as accurately as possible and examines their
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potential impacts on employment and the environment. While the focus of the
analysis is on the overall Dutch economy, it begins by examining two cases - the
circular economy for metal and electrical products and the use of waste streams
from biomass (see box).

Determining the potential of a circular economy

To assess the potential of increasing circularity for abiotic waste streams, and the Dutch
economy as a whole, we used the following methodology.

Regarding the circular economy for products from the metal and electrical sectors:

- The metal and electrical sectors are described by means of 17 discrete product groups.

- The starting point of the analysis was that making estimates for each product category will
generate a characteristic picture of the Netherlands. For example, simple or inexpensive
household appliances are unlikely to be repaired, but some of them will find their way
into recycling streams, while more complicated and expensive appliances (washing
machines, etc.) are already being repaired. In order to estimate their circular potential, a
realistic scenario is developed for each category of products and its potential in terms of
maintenance, rental services, etc. These estimates are initially based on figures for ‘urban
mining’in the Netherlands, i.e. final consumption and investments in fixed assets.

- For each of the 17 product groups, we then estimate the degree to which an expansion of
the circular economy could occur. These estimates are based on insights from the literature,
interviews and the workshop organized for this study.

- This expansion is described in terms of the number of products, their value and the
consequences in terms of the land use, water use, CO, emissions and use of raw materials
avoided.

Regarding the circular use of biotic waste streams:

— Based on data from the literature and information from interviews, we outline the nature
and scale of the most important biotic waste streams and the ways in which they are already
being used (or not) in the economy.

- For each waste stream