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1 INTRODUCTION 

The economy of closed-material-cycles is a concept expressing an ideal 
way of how an economic system should operate in interaction with its natural 
environment in order to maintain the physical basis for its existence: in directing 
material flows in closed cycles, materials  are recycled again and again – instead 
of going though the economic systems in a linear way (input-throughput-output). 
However, overall today’s economies are still characterized by a relatively low 
degree of recycling. Of those recycling processes already taking place in the 
economy, many require a high degree of additional resource and energy inputs 
and may generate by-products such as emissions and solid waste. 

The motivation for engaging in recycling activities can be purely 
economical, that is, based on scarcity of resources. However, recycling is also 
promoted for environmental reasons. One of these reasons refers to waste-related 
problems. For instance, in the 1980s, especially in Europe, waste generation was 
largely increasing and causing environmental problems, such as pollution of soil, 
groundwater and air near landfills, and degradation of natural landscapes due to 
increasing land use for waste disposal. During that time, the economy of closed 
material cycles became the new model of Waste Policy. Another environmental 
reason is based on the experience that extensive resource extraction has lead to 
tremendous environmental damages such as loss of biodiversity, landscape 
destruction and pollution. Here, the economy of closed material cycles is 
suggested for reducing the primary resources extraction. 

Once the model of the economy of closed material cycles is seen in a 
spatial context, additional environmental and economic aspects can be uncovered.  
For instance, the idea of closing material cycles on a regional level can be found 
in the context of ideas such as ‘regionalizing’ economies, intra-regional 
networking, regional self-organizing and reducing a region’s volatility against 
external shocks. Another spatial aspect refers to the difficulties in implementing 
recycling in a globalizing economy. While spatial aspects are important in 
discussing the usefulness of the economy of closed material cycles and the 
opportunities for implementing it, there is no room in this paper to deal with them 
in large detail. Instead, spatial issues will only be touched occasionally and, thus, 
may be the topic of another article. 
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The objective of this paper is to show how the economy of closed 
material cycles is embedded in environmental-economic concepts as well as 
environmental policy approaches. In doing so, the paper highlights topics that are 
discussed controversially and sketches the major arguments in order to provide a 
basis for further in-depth research. The paper is organized as follows: In section 2, 
environmental-economic concepts related to the economy of closed substance 
cycles are presented, focussing on the concepts of market failure and externalities, 
the material balance approach, the model of industrial metabolism, and the 
concept of the ‘circular economy’. These concepts provide the basis for 
understanding the rationales of the environmental policy approaches of Waste 
Policy, Substance Policy and Integrated Product Policy that are laid out in section 
3. The focus in presenting these policy approaches is on various categories of 
policy  instruments that have a strong impact on closing material cycles in the 
economy. Section 4 gives a summary and points to needs for future research. 
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2 ENVIRONMENTAL-ECONOMIC CONCEPTS 
RELATED TO THE ECONOMY OF CLOSED 
MATERIAL CYCLES   

2.1 Applying the concepts of market failure, externalities and 
government failure to recycling  

According to the concept of market failure, the market would be able to 
generate a ‘socially optimal’ amount of overall production and consumption if all 
economic activities were captured by a perfectly competitive market, negotiations 
could be carried out at no cost, all economic entities were fully informed, and 
everyone behaved rationally (as ‘homo economicus’). However, in reality such 
ideal conditions cannot be found; instead, market failure occurs leading to ‘non-
optimal’ ways and amounts of production and consumption, often associated with 
overly high environmental damage. The market failure concept can be applied 
equally to markets for primary resources, consumer goods, recyclables, secondary 
resources, and waste treatment services - all of these markets being elements of 
the ‘economy of closed material cycles’.  

Generally, one reason for market failure is seen in ‘external effects’ 
(‘externalities’) originating from economic activities that do not take place within 
the market and, consequently, are not associated with market prices. If producers 
and consumers do not consider the full social costs associated with their economic 
activities - more primary or secondary resources, consumer goods, recyclables, or 
waste treatment services may be generated than would be ‘socially optimal’. This 
would be associated with overly high resource use and environmental pollution. 
Also, there would be little incentive to demand new, less environmentally-harmful 
materials, products and services. A major cause of external effects is seen in the 
‘public good’ character of the environment, typically associated with diffuse 
environmental media such as air and oceans, but also natural ‘allmende’ 
resources1. Since it is hard to assign property rights on these goods and to exclude 
people from using them, public goods tend to be used non-efficiently, that is, 

                                                           
1 Examples include forest land, wildlife, fish, grassland and oilfields shared by a number of 
owners (e.g. countries). 
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typically overused (as resources) or overly polluted (as sinks) through production, 
consumption, recycling and waste disposal activities.2  

Solid waste, however, is not a public good in so far as it is concentrated 
(as opposed to diffusely distributed, like air) and moveable. Thus, solid waste may 
be easily assigned property rights, purchased and sold, either for a positive or 
negative price. However, due to governmental regulation, waste is typically not 
traded just like any other commodity. Whereas some regulations restrict waste 
pricing, others generate ‘cause-and-effect gaps’ between those who generate 
waste (producers, consumers) and those who recycle or dispose of waste 
(Rutkowsky 1998). As a consequence, there are limits to addressing waste related 
costs to their originators who, in turn, do not fully include them in their decisions. 
These market disturbances caused by governmental regulations are also named 
‘government failure’. 

One reason for the highly regulated waste sector lies in the historical role 
of the government in caring for subsistence of its citizens. Primarily for health and 
safety reasons, waste management used to be a typical governmental task – rather 
than a business activity. The governmental role is changing at the present time in 
several European countries with the emergence of a waste sector consisting of 
private and public businesses. However, substantial governmental influence on 
the waste sector can be expected to remain, which will have a large influence on 
how much (and in what way) recycling is going to take place. The following 
examples of current waste regulations in Germany represent typical cases of 
government failure: 

- Waste law allows those who run landfills to include only the private 
costs (and not the full social costs) of landfilling in disposal fees. For 
instance, clean-up costs for contaminated soil are not included in disposal 
costs. In addition, the growing scarcity of landfill space is not reflected in 
waste disposal fees as a dynamic price component (Clausen and Wacker 
1996). As a consequence, landfilling may appear to be an overly ‘cheap’ 
option for waste treatment, relative to recycling.   

                                                           
2 However, overuse of the environment is not necessarily associated with public goods – as long 
as there is a value or knowledge-based  motivation for preserving a certain amount of the 
environment.  
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- Disposal fees for household waste are not calculated according to the 
actual amount of waste to be disposed of, but rather depend on the 
household size. Thus, little incentive is provided for reducing household 
waste in, for instance, buying either more recyclable or reusable products 
(Häder and Weiland 1996, Holm-Müller 1997).  

- A large number of end-of-life products to be recycled (e.g. packaging 
waste) are given to recyclers for free. Consequently, recyclers cannot 
send ‘price signals’ to producers about what kinds and qualities of 
materials they prefer from the recycling perspective. Thus, materials are 
chosen by producers largely independently of recylers’ preferences. Due 
to this ‘product design externality’ there is no incentive for the producer 
to produce recycling-friendly products (Eichner and Pethig 2000a). 

- Governmental intervention can also lead to market disturbance by 
allowing for or creating a monopoly. Monopolists will typically carry out 
waste collection for overly high prices (compared to a competitive 
market) and use market power to inhibit market entry of competitors. 
Both have been observed for the ‘Dual System’ (DSD), a governmentally 
protected private producer organization for collecting end-of-life 
packaging in Germany (Hecht and Werbeck 1995, Holm-Müller 1997). 
In addition, the government itself may act as a monopolist or oligopolist 
if it is directly engaged in waste collection and disposal, as is the case in 
Germany for residential waste (Rutkowsky 1998). 

Besides the public good character of the environment and governmental 
intervention in the waste sector - that have been described in this section so far - 
other phenomena that contribute to market failure are lack of information and high 
transaction costs. For instance, consumers tend to not consider disposal costs in 
their purchasing decisions. This is largely because disposal fees (based on 
volumes of waste) can hardly be related to each individual product. For durable 
goods, an additional reason is the large time distance between purchase and 
disposal. As a consequence, disposal prices typically create no incentive for 
consumers and producers to reduce product waste by, for instance, engaging in 
recycling. 
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Complex information is also needed for assessing the environmental 
impacts of recycling and comparing them to alternative ways of waste treatment 
or avoidance. This kind of information would be needed for internalizing the 
external costs, for instance, of the various ways of waste treatment. Furthermore, 
estimated environmental impacts are not static but an object of change due to 
technological progress and changing consumption pattern. In addition, the 
typically high degree of (international) specialization along product chains 
requires large efforts from recyclers if they want to collect detailed information on 
materials used in products to be recycled. Due to these limits to finding out 
necessary product information, recycling may appear to be too ‘risky’ to be 
carried out in terms of unknown quality of recycled materials and environmental 
effects.  

Having already indicated several recycling-related effects of market (and 
government) failure in this section, it is worthwhile to look at them in a more 
systematic way. Generally speaking, market failure may lead to ‘non-optimal’ 
recycling activities regarding the efficiency in using energy and resources, the 
emissions generated, the quality of secondary resources, and the amounts 
recycled. Looking at the quantities recycled, there are a number of possible 
options leading to overly negative environmental effects. In order to lay them out, 
it is helpful to distinguish between primary production (using primary resources) 
and secondary production (using recycled resources).3 The most likely case may 
be that primary production is too high with secondary production being too low. 
However, also the opposite case is theoretically possible (overly high secondary 
production with primary production being too low) as well as the case of both 
primary and secondary production being too high (Holm-Müller 1997, see also 
Clausen and Wacker 1996, Eichner and Pethig 2000a). It may come as a surprise 
that there are two cases of high environmental damage caused by overly high 
recycling. However, considering that recycling – just like any other production 
process - is associated with resource use and emissions explains that a high level 
of recycling may have large negative effects on the environment and, 
consequently, may not always be desirable. Yet, it should be kept in mind that the 
environmental impacts and the costs of recycling can vary largely based on 
available technologies in the production and recycling sector.  

                                                           
3 It is assumed that all resources that have been recycled will be used in production. 
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2.2 The material balance approach, the model of industrial 
metabolism, and the ‘circular economy’ model 

Material balance approach 

Resources – the inputs of the economy - and economic outputs in the 
form of pollution have been an issue in economics for a relatively long time. 
However, both these approaches were kept largely separated from each other 
within the disciplines of ‘resource economics’ and ‘environmental economics’. 
Ayres and Kneese (1969) provide a foundation for integrating  them with their 
‘material balance approach’. This approach takes into consideration inputs, 
throughputs and outputs jointly in their interrelation with the environment. Ayres 
and Kneese base their approach on the ‘first law of thermodynamics’ (also known 
as the ‘law of conservation of mass and energy’) stating that in a closed system 
energy and mass cannot disappear but only be transformed. Focussing on mass, 
they conclude that in the long run all material inputs of a closed economy (i.e., no 
imports and exports) coming from the environment have to equal outputs back to 
the environment (i.e., solid waste to landfills and pollution to air, water, soil) plus 
material accumulation within the economy (e.g., buildings). In other words, waste 
processing will never eliminate residuals but only alter their form. Consequently, 
emissions and disposal of residuals – typically labeled as ‘externalities’ – have to 
be seen not only as the results of market failure but also as a ”normal, indeed, 
inevitable part of these [production and consumption] processes” (Ayres and 
Kneese 1969, p. 282).  

Ayres and Kneese raise doubts about separating environmental policy 
approaches related to air, water and land pollution. According to them, partial 
internalization of external effects may run the risk of only ‘shifting’ 
environmental problems to other media – instead of achieving overall 
environmental improvement.4 They suggest that environmental problems should 
rather be dealt with as a ‘material balance problem’ of the entire economy 
considering the effects on all inputs and outputs jointly. However, although this 
seems to be a convincing idea, the ‘holistic’, integrated perspective may also run 

                                                           
4 An example would be the shift from the local problem of ground water pollution due to waste 
landfilling to the global problems of CO2 air pollution from waste burning. 
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the risk of leading to indecisiveness due to largely complex cause-and-effect 
relationships that need to be considered. Thus, there appears to be a trade-off 
between a largely holistic, but complex approach on the one side and a rather 
reduced, but perhaps more focused view on the other. Decisions on where to 
locate oneself within this trade-off can be made only on an individual, case-to-
case basis. 

 

The model of ‘industrial metabolism’ 

Grounded on the material balance approach, Ayres developed the 
concept of ‘industrial metabolism’ representing the ”whole integrated collection 
of physical processes that convert raw materials and energy, plus labor, into 
finished products and wastes in a (more or less) steady-state condition” (Ayres 
1994, p. 3).  This model presents the economy as an embedded subsystem of the 
environment which – similar to living beings – is dependent on a constant 
throughput of materials and energy. In seeing both ecosystems and the economic 
system as self-organizing ”dissipative systems” in a stable state, far from 
thermodynamic equilibrium, the concept points to the similarity between natural 
and economic metabolic processes (Ayres 1988). Furthermore, the model of 
industrial metabolism treats the economy as an open system that is part of the 
‘super system’ earth (see figure 1, below). 
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Figure 1: Industrial metabolism model. Source: Ayres 1994, p. 4. 

Related to material flows, the earth is considered a closed system in this 
model. However, related to energy the earth is not an isolated system but 
receiving constant energy input from the sun. This fact has important implications 
on the physical possibilities and limits to recycling that are stated in the ‘second 
law of thermodynamics’. According to this physical law, a closed system will not 
be able to reproduce itself in the long run – but will end up with a maximum of 
‘entropy’.5 Considering the above mentioned sun energy inputs to the earth, this 
law does not provide a constraint to ongoing recycling.  

In the model of industrial metabolism, we can identify two forms of 
recycling. The first form operates by employing already ongoing natural recycling 
processes (“nutrient recycling” in figure 1). This type of recycling can be found 
in agricultural production and forestry and to some degree in the waste sector 
(‘natural’ degradation of biological wastes). It may achieve high recycling rates 
                                                           
5 ‚Entropy‘ is a state of diffusely distributed energy that cannot be reused. See Georgescu-Roegen 
1976.  
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with little additional inputs but may also require relatively long time spans. The 
second form of recycling is labeled ‘industrial recycling’ in this paper (“industrial 
wastes recycling” in figure 1). It is aimed at recovering scarce materials in order 
for them to re-enter the production and consumption processes as ‘secondary 
resources’. Examples include recycling of (non-biological) materials such as 
metal, glass and paper. These industrial processes are human-made; they typically 
require large additional inputs of materials and energy and generate 
environmentally-harmful emissions. Because of these environmental impacts and 
because there is relatively few recycling taking place in the industrial system 
(compared to natural systems), Ayres concludes that today’s economies are 
unsustainable.  

 

The ‘circular economy’ model 

The ‘circular economy’ model was developed by Pearce and Turner 
(1990) and is aimed at establishing ‘resource management rules’ for sustainable 
development. The concept of sustainable development is grounded on the idea 
that economic activities take place within a global natural system with limited 
resources and assimilation capacity. Based on this view, Pearce and Turner 
formulate the goal of ‘sustaining the economy as part of the ecosystem’. 
Generally, a means to achieving sustainable development is seen in altering 
current economic principles in a way that they harmonize with ecological 
principles (Simonis 1989). This approach is also taken by Pearce and Turner in 
establishing ”conditions for the compatibility of economies and their 
environments”, based on their ‘circular economy’ model (Pearce and Turner 
1990, p. 42).  

The model represents the stocks of natural resources (R), the assimilation 
capacity of the environment (A), waste (W) created through economic production 
(P) and consumption (C), various material flows through the environment-
economy system (arrows with solid lines), and the utility (U) they generate 
(arrows with dotted lines). The economy-environment system is closed regarding 
material flows.6 The model also distinguishes between exhaustible (ER) and 
                                                           
6 As has been stated in this section on the ‘industrial metabolism’ model, regarding materials 
flows, the environment can be seen as a closed system. However, regarding energy no closed 
system can be assumed since the earth is receiving a constant solar energy input. 
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renewable resources (RR). Both resources can be harvested at a certain rate (h), 
whereas only renewable resources can be regenerated at rate (y). The natural 
assimilative capacity is treated as a kind of ‘resource’, that is, as a precondition 
for production. Waste is either recycled (r) – which has a positive impact on 
resource availability – or it directly stresses the natural assimilative capacity. In 
the latter case, waste amounts that exceed the assimilation capacity have a 
negative effect on both direct utility supply and resource availability.  

 

R

ER

W<A

A

r 

h>y

RR

h>y

W

h<y

UCP

W>A

(+)

(+)

(+)

(+)

(-)

(-) (-) (+)

(-)

 

Figure 2: The ‘circular economy’ model (based on Pearce and Turner 1990, p. 40.) 

Based on their broad concept of resources that includes the natural 
assimilative capacity, Pearce and Turner develop two basic rules for how to 
manage these natural resources:  
• Use renewable resources in a way that the harvest rate (h) is not greater than 

the natural regeneration rate (y). 
• Keep waste flows (W) to the environment at or below the assimilative 

capacity of the environment (A). 
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Following these rules, neither the stock of renewable resources nor that of 
assimilative capacity will fall. However, it may be questioned whether this is a 
reasonable goal. In addition, there is no way to avoid diminishing exhaustible 
resources if they are used at all. Pearce and Turner take these considerations in 
mind and state under what conditions a reduction of resource stocks can be 
accepted:  
• A reduced stock of exhaustible resources has to be compensated by an 

increase in renewable resources (substitutability). 
• A given standard of living can be secured from a reducing stock of exhaustible 

or renewable resources (increasing efficiency). 

Similarly to the ‘industrial metabolism’ model, the circular economy 
model consists of a natural form of recycling (R->P->C->W->A->back to R) and 
industrial recycling (R->P->C->W->r->back to R). Both contribute to 
reproducing, that is, sustaining, the material basis for future production and 
consumption and to generating direct utility beyond consumption (e.g. aesthetic 
enjoyment) in the following way. Natural recycling takes places in that waste is 
assimilated by the environment. Assimilated waste is assumed to eventually return 
to the economic system as a resource (R). Industrial recycling helps reducing the 
pressure on the natural assimilative capacity (A) and, at the same time, generates 
additional resources (R). Thus, both forms of recycling may contribute to a higher 
amount of available resources (R) and, in this way, reduce the need for primary 
resources (RR, ER). This may result into lower harvest rates (h).7 Recycling may 
also contribute to lowering the amount of waste for disposal stressing the 
assimilative capacity (A). However, industrial recycling also requires resource 
inputs and generates some pressure on the assimilative capacity (R->W->A). 
Thus, it may also be expected to generate additional emissions and perhaps waste, 
both stressing the assimilative capacity as well. 

 

                                                           
7 It should be noted that recycling does not necessarily result into a lower harvest rate (h) since the 
amount of resources used in the economy may increase overall due to more resources available. 
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3 ENVIRONMENTAL POLICY CONCEPTS AND 
INSTRUMENTS 

In section 2, the focus has been on environmental-economic concepts 
related to the economy of closed material cycles. They provide the basis for 
understanding the rationales of environmental policy concepts and instruments 
presented in this section. Overall, the policy instruments can be arranged under 
the concepts of Waste Policy, Substance Policy and Integrated Product policy – as 
explained in section 3.1, below. Although the concepts vary in their foci and 
approaches to environmental problems, all of them refer to the economy of closed 
material cycles as an essential component. Since the policy concepts overlap 
largely with respect to the measures they suggest, the instruments will be 
presented jointly for all three concepts. The presentation will follow a distinction 
between statutory and command/control instruments (section 3.2), monetary 
incentive instruments (section 3.3) and informational, voluntary and cooperative 
instruments (section 3.4). Besides presenting instruments proposed in the 
literature, a special focus is put on existing and planned instruments in the EU, 
particularly in Germany. The range of existing instruments presented is not 
supposed to be exhaustive. All instruments are summarized in table 1 in the 
annex.  

 

 

3.1 Overview of Waste Policy, Substance Policy, and Integrated 
Product Policy 

Waste Policy 

Starting in the early 1990s, European Waste Policy is still undergoing a 
transition from its past focus on safe and clean waste disposal towards including 
waste prevention. Particularly in Germany, the ‘economy of closed material 
cycles’ has become the major concept of preventive Waste Policy. This widened 
focus of Waste Policy is reflected in the name of the German waste law, the 
‘Closed Substance Cycle Management and Waste Act’8. However, Waste Policy 
includes other strategies too, including a reduction of toxic materials in products 

                                                           
8 “Kreislaufwirtschafts- und Abfallgesetz (KrW-/AbfG)” of 1994.  
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(and, thus, waste), a reduction of waste treatment-related emissions, and the 
development of a cost-efficient waste collection and treatment sector (Rutkowsky 
1998, Linscheidt 1998). Particularly the issue of efficient waste management has 
gained great attention. Topics of debates are, for instance, the governmentally 
protected monopoly for packaging waste collection and treatment (‘Dual System’) 
that is made responsible by some for large inefficiencies in the waste disposal 
sector, and the governmental engagement in local waste collection and treatment 
versus a private waste sector (see section 2.1 on governmental failure; see also 
section 3.2 on the discussion of take-back obligations).  

Whereas the goal of European Waste Policy is expressed very generally 
as achieving a high level of environmental protection, German Waste Policy 
refers to the dual goal of the economy of closed material cycles: ensuring 
environmentally sound waste disposal and saving natural resources.9 In seeing 
both the material input and output dimension of the economy as being connected, 
German Waste Policy is not exclusively directed to the waste sector any more, but 
attempts to include all production and consumption sectors of the economy. In 
doing so, it follows the integrated input-output-related view of the material 
balance approach –  which may be a way to more effectively reduce 
environmental damage, but which may also be associated with high transaction 
costs since cooperation of a large number of economic actors is needed (see 
section 2.2).  

Furthermore, the dual approach of German Waste Policy is debated 
controversially from an efficiency perspective: Although it is generally 
acknowledged that waste and resource management impact each other in various 
ways, some economists recommend to keep waste and resource policy separated 
from each other with respect to both their goals and instruments. They argue that a 
combination of waste and resource oriented goals is non-efficient in that multiple 
causes and effects have to be looked at that cannot be assigned clearly. They also 
expect unsolvable goal conflicts between input and output-related objectives – for 
instance, if recycling of a certain material leads to an overall increase in using a 
resource due to increased overall production (e.g. Hecht and Werbeck 1995, 
Rutkowsky 1998).  

                                                           
9 EU framework directive for waste legislation (75/442/EEC) of 1991 and German Closed 
Substance Cycle Management and Waste Act of 1994, Article 1. 
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The Forth Environmental Program of the EU10  as well as the German 
Closed Substance Cycle Waste Management and Waste Act (Article 4) define the 
following ‘hierarchy’ of waste management. Generally, waste avoidance is 
preferred to waste recovery (including both substance recycling and energy 
recovery) which again is preferred to disposal of waste. However, the hierarchy 
only applies to cases in which it would not cause higher environmental damage 
(relative to those activities of lower hierarchy-based preference). Thus, additional 
aspects that need to be taken into account include expected emissions, 
contribution to saving of natural resources, energy consumption and the 
accumulation of harmful substance in products or waste.11 These aspects are 
particularly important from a material balance perspective (see section 2.2). One 
way of taking them into consideration are ‘life cycle assessments’ – an evaluation 
instrument of product related material flows on the business or industry level 
associated with large information requirements. Some economists argue that due 
to the extensive amounts of required information (high transaction costs) the 
waste hierarchy should not be pursued (e.g., Rutkowsky 1998). However, it could 
also be concluded that ‘life cycle assessment’ tools should be further developed 
and supported in order to improve the decision basis. Yet, the costs of using such 
assessment tools may have to go down drastically – due to the fact that waste 
treatment as well as production technologies underlie a process of ongoing 
change, calling for permanent updating of ‘life cycle assessment’ results.  

 

Substance Policy (Materials Policy) 

The name of ‘Substance Policy’ is a translation of the German 
‘Stoffpolitik’. Similar policy approaches emerged in individual European 
countries, such as the Netherlands. However, no comprehensive European 
Substance Policy concept exists. Today, two ‘streams’ can be identified within 
Substance Policy (see figure 3).12 The first approach is sometimes also named 
Chemicals Policy, putting an emphasis on human health and environmental 
effects of toxic substances (chemicals) that appear in products or are emitted 
during production or consumption (Jacob 1999). According to this approach, the 
                                                           
10 KOM (92) 93 of 1992 
11 Article 5 of Closed Substance Cycle Waste Management and Waste Act of 1994 
12 Although they are not completely identical, the terms ‚substance‘ and ‚material‘ are often used 
interchangeably in the literature. The same is done in this paper. 
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government has to protect humans from the harmful effects of (chemical) 
materials ( Hecht 1998). In Germany, a special Chemicals Act exists since 1980, 
complemented by a variety of ordinances on, for example, dangerous substances, 
information on toxins, bans of chemicals, and  the use of dangerous substances.13 
Currently, the EU is in the process of developing a new Chemicals Policy 
concept. For this purpose, a White Paper has been produced in 2001 that is 
currently discussed with various stakeholders (European Commission 2001a). 

The second Substance Policy approach considers both toxic and non-
toxic material flows throughout the entire economy and in interrelation with the 
natural environment. In the 1990s, this policy approach attracted particular 
interest in Germany under the name of ‘Policy of Material Flows’. (e.g., Rubik et 
al. 1996, Meyerhoff and Petschow 1998). There is an overlap between Policy of 
Material Flows and Waste Policy, which can be identified in two ways: On the 
one hand, the waste policy approach pursued by the German Closed Substance 
Cycle Waste Management and Waste Act adds the material input dimension to the 
traditional exclusive focus on waste flows (see section 3.1). On the other hand, 
‘waste management‘ is described as being part of a larger category named 
‘materials management’ (Enquete Commission 199414, p. 719; see also Council of 
Experts for Environmental Issues 199015).  

There is a special version of ‘Policy of Material Flows’ in Germany 
under the name of ‘Materials Flow Management’. Its proponents advocate an 
active role of the governmental as ‘manager’.  In addition to supporting the 
‘economy of closed material cycles’, they suggest to enhance resource 
productivity and dematerialization16, create environmentally sound materials and 
production processes, enhance the longevity of products, develop eco-efficient 
services. The central idea of material flow management is that the government 
should play a decisive role in initiating ‘ecological structural change’ towards an 
‘ecological materials economy’. This type of economy is characterized by a low 
share of environmentally harmful industrial sectors in the overall national product 
and a large share of environmentally sound products within sectors (Hinterberger 
                                                           
13 ‚Chemicals Act - Law for the Protection from Dangerous Substances’ of 16 September 1980 
14 Enquete-Kommission des Deutschen Bundestages 1994 
15 SRU 1991. 
16 The material input-related goal of dematerialization plays major role within the German 
‘material flow management’ approach, sometimes also named ‘policy of material flows’. For pros 
and cons on this approach and its theoretical basis (‘economics of material flows’), see 
Hinterberger et al. 1999 and Gawel 1998, 2000.  
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and Welfens 1994). In particular, the government should steer innovation towards 
more environmentally sound production and consumption (Meyerhoff and 
Petschow 1998, Zundel 1998, Hofmeister 1998). However, because of this strong 
governmental involvement the concept of ‘Materials Flow Management’ also has 
various opponents who fear additional business regulations decreasing flexibility 
for innovation (e.g. Rutkowsky 1998, Hecht 1998). 

 

 

 

  

 

 

 

Figure 3: Categories of Substance Policy. 

The Enquete Commission ‘Protection of Humans and the Environment’ 
of the Federal Government relates Substance Policy directly to the concept of 
sustainable development in describing a three-dimensional system of its 
sustainability goals. Whereas environmental goals are concerned with sustaining 
human health, ecosystems and saving natural resources, economic goals include 
reducing social costs caused by environmental depletion (e.g. health costs) and 
improving the (international) competitiveness of businesses. Social goals are 
related to equal development opportunities of individuals and nations and to 
intergenerational equality of distribution – both social goals being dependent on 
environmental quality (Enquete Commission 1994).  
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Integrated Product Policy 

The concept of Integrated Product Policy (IPP) emerged in Europe in the 
1990s. It puts an emphasis on products as a source of pollution and resource 
overuse and aims at reducing the life-cycle environmental impacts of products 
(European Commission 2001). Rather than representing a completely new policy 
approach, IPP is an umbrella concept for a variety of product-related policy 
instruments, of which a number are already in existence.17 On the national level, 
more or less comprehensive product-oriented policy concepts have been 
developed in a number of European countries, the first being the Netherlands and 
Denmark, followed by Sweden, Finland, Austria and Germany (Ernst & Young 
1998). In Germany, Policy of Material Flows can be seen as the forerunner of IPP. 
As has been shown in the above section, some of its strategies explicitly focus on 
products and services. In acknowledging these strong overlaps, attempts were 
made to combine both approaches in a joint concept (see Führ 2000, BLAK 
2001). Although a preparatory study (IÖW 2000) has been carried out, Germany 
does not (yet) have a comprehensive, official IPP concept. 

IPP is generally described as being product life cycle oriented and market 
based. In considering environmental effects along the entire product life cycle, 
IPP is different from earlier approaches of environmental policy that typically 
have a focus on individual production processes or environmental categories, such 
as air and water. Although the product life cycle focus does not allow for applying 
the material balance approch, the holistic approach of IPP generates similar 
advantages (no ‘shift’ of environmental problems) and disadvantes (large 
information requirements and coordination efforts; see sections 2.2, 3.1). IPP is 
market-based in integrating environmental and economic aspects in policy design. 
It does so in focussing on environmental-economic win-win solutions, typically 
achieved by green product innovations that create market leader positions for EU 
businesses (Ernst & Young 1998, European Commission 2001). IPP is thus 
closely related to Industrial Policy and harmonizes with the concept of ‘ecological 
modernization’ (e.g. Dryzek 1997, Binder et al. 2001).  

                                                           
17 Examples include recycling quotas for packaging waste (EU Directives on Packaging and 
Packaging Waste of 1994) and take-back regulations for end-of-life vehicles (Directive on End-of-
life Vehicles of 2000). 
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Within IPP, market forces provide the basis for developing incentive-
based policy instruments (e.g. product taxation) that will affect both supply and 
demand and direct them towards greener products. However, the major focus of 
IPP is on improving the existing market conditions. Its goals include a more 
competitive market structure fostering innovation, better access for all market 
participants to widely available information, clearly assigned property rights and 
responsibility, and unified EU-wide regulations. This is why IPP is generally 
considered a ‘soft’ policy approach with an emphasis on information, cooperation 
and voluntariness, suggesting only few ‘hard’ monetary incentive-based 
measures. Still up for discussion are questions concerning whether IPP should 
include services together with products, instruments of sustainable consumption, 
and agricultural primary products as well as chemicals.18  

 

3.2 Statutory and command/control instruments 

Overview 

Statutory instruments set the overall legal framework for economic 
activities, for instance, in regulating property rights and responsibilities, whereas 
command/control instruments are more specific regulations, such as permissions 
or quotas of various types. The general advantage of command/control 
instruments is seen in that pre-set environmental goals can be achieved with high 
probability and in a relatively short time. This is why they are typically favored in 
relation to hazardous substances associated with high environmental risk, e.g. in 
toxic waste management or regarding emissions of toxic substances in production. 
However, the instruments are seen as lacking a dynamic incentive for reducing 
environmental impacts beyond fixed standards. Furthermore, they are associated 
with a high level of administrative effort.19 For these reasons, they are generally 
not favored by economists. 

Related to statutory instruments, there is a claim for reforming the 
existing system of substance-related environmental regulations. As a result of this 
                                                           
18 Controversial opinions were articulated at the IPP Conference of the European Commission on 
March, 8 and 9, 2000. See also Rubik and Scholl 1999, Rubik 2000, European Commission 2001. 
19 An exceptional case are take-back obligations that do incorporate a non-monetary, but still 
dynamic incentive towards reducing waste. For this reason, take-back obligations are sometimes 
assigned to economic instruments. 
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process, an ‘integrated substance law’  should be created that pays particular 
attention to producer and product liability with respect to hazardous substances 
(Hecht 1998).  In addition, supporters of the ‘Materials Policy’ and ‘Integrated 
Product Policy’ approaches (see chapter 3.1) suggest to promote new property 
right patterns regarding the use of products (e.g., product leasing instead of 
purchase, product sharing) in order to reduce overall material use within the 
economy (Hinterberger et al. 1995, Ernst & Young 1998).  

A selection of command/control instruments proposed in the literature 
that are related to the ‘economy closed material cycles’ are listed below 
(Rutkowsky 1998, Linscheidt 1998):   

• admission requirements for disposal facilities, waste carriers, 
products containing certain chemicals, 

• penalties for illegal waste dumping,  
• obligations to separate garbage, return and take-back end-of-life 

products or packaging,  
• quotas on take-back, recovery and reuse of end-of-life products.  
• standards on the emission and immission of dangerous substances in 

production and waste treatment, and on their concentration in 
products,  

• prohibition of substances either as part of products or emitted during 
production and waste treatment,  

• requirements on product design (binding norms), regarding the use of 
recycled materials, and product recycability.  

Although in theoretical discussions economists are in favor of economic 
instruments, command/control instruments are still dominating existing 
environmental policy. Examples on the European level includes admission 
requirements for waste incinerators20, limits on the use of nitrates in agriculture21, 
the general ban of CFC22, and recycling quotas for packaging waste23 (see also 
table 1 in the annex).  With these measures, the European Union promotes a 
                                                           
20 Directive 2000/76/EC of the European Parliament and of the Council of 4 December 2000 on 
the incineration of waste. 
21 EU Directive on protection of watercourses from nitrate pollution from agricultural sources of 
1991. 
22 Ordinance on substances leading to ozone depletion of 2000. 
23 European Parliament and Council Directive 94/62/EC of 20 December 1994 on packaging and 
packaging waste. 
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European-wide adjustment of technical and environmental standards and, in this 
way, sets the framework for individual national action.  

A large number of German command/control instruments are legally 
based on the Closed Substance Cycle Management and Waste Act. Generally, the 
Act enables the government to create various regulations, including those on the 
separation, transport and storage of waste, as well as on waste collection 
systems.24 In addition, numerous technical standards, admission and 
documentation requirements, and prohibitions exist in relation to waste disposal, 
particularly that of hazardous waste.25 Furthermore, the Federal Immission 
Protection Act limits the emission and immission of various hazardous substances 
into the air that have been created by the production and waste disposal sector. 26  
 

Take-back obligations  

Return and take-back obligations for end-of-life products are of special 
importance for the economy of closed material cycles and will therefore be 
explored in more detail in the following. They are based on the principle of 
‘product responsibility’.27 The main idea of this principle is to make producers 
financially responsible for the environmental effects originating from their 
products all along their life cycle. Take-back obligations extend producers’ 
responsibility for their products to the post consumer stage. In this way, formerly 
external costs for disposal or recycling are internalized into the private costs of 
producers. In having to consider these - partially environmental - costs, producers 
have an incentive for developing efficient solutions to reducing these costs (Häder 
and Weiland 1996, Rubik and Teichert 1997).  

A disadvantage of take-back obligations established for individual 
products or product groups are the relatively high transaction costs for 
negotiations, legal procedures to establish a take-back ordinance, and for 
monitoring. Also, in many cases take-back systems need to be implemented. Due 
                                                           
24 Article 7 of Closed Substance Cycle Management and Waste Act of 1994. 
25 Technical Instruction on the Storage, Chemical/Physical, Biological Treatment, Burning and 
Disposal of Waste Requiring Special Observation of 1991; Technical Instruction on the Recovery, 
Treatment and Other Forms of Residential Waste Disposal of 1993. 
26 Federal Immission Protection Act of 1990. 
27 The principle is to a large degree identical with that of ‘producer responsibility’, also named 
‘extended producer responsibility’ (see OECD 2001). A difference is that the product focus may 
also refer to consumers whereas the producer focus does not. 
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to these costs, it is not reasonable to establish individual take-back obligations for 
all existing products and product groups that will eventually turn into household 
waste. Rather, only those products and product groups should be selected that 
appear in large amounts and cause high environmental impacts in their disposal 
phase. The question remains on how the product responsibility principle can be 
put into practice for those products not covered by take-back obligations. An 
option may be a form of waste-related taxation (e.g., Looß and Katz 1995; see 
section 3.3). 

A well-known example for implementing ‘product responsibility’ is the 
German Packaging Ordinance28 that created a take-back obligation for packaging 
waste directed at both the production and trade sector. As a result, a joint 
industry-wide private take-back system - the ”Dual System Germany” (Duales 
System Deutschland – DSD) - was set up by the industry in order to avoid that 
businesses have to take back packaging waste individually. The DSD gained 
international attention and is generally considered a successful project of 
organizing packaging waste disposal. However, its economic efficiency is debated 
controversially. Some criticize its monopoly power in the waste disposal sector 
stating that the DSD is far from being cost-efficient (see section 2.1), whereas 
others point to the scale effects and infrastructural advantages of a centralized 
organization (e.g., Linscheidt 1998). Another point of discussion are efficient 
pricing options for a waste management organization like the DSD (e.g., Eichner 
and Pethig 2000).  

In Germany, further take-back obligations for producers, requiring 
environmentally sound disposal or recovery, exist for used oil 29, end-of-life 
batteries30, and end-of-life vehicles31. For end-of-life electronic devices, a similar 
ordinance is being prepared, based on upcoming EU regulations (see also table 1 
in the annex). Already existing directives on the EU level providing the 
framework for national take-back regulations include those for end-of-life 
batteries32, packaging waste33 and end-of-life vehicles34. In the case of end-of-life 
vehicles, the German regulations adopted the results of preceding government-
                                                           
28 Packaging Ordinance (Verpackungsverordnung - VerpackV) of 1991. 
29 Used Oil Ordinance (Altölverordnung  - AltölV) of 1987. 
30 Battery Ordinance (Batterieverordnung - BattV) of 1998, updated 2001. 
31 End-of-Life Vehicles Act and Ordinance, both of 2002. 
32 Directive for End-of-Life Batteries of 1991, updated 1993 and 1998. 
33 Directive on Packaging and Packaging Waste of 1994. 
34 Directive for End-of-Life Vehicles of 2000 (2000/53/EC). 
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industry negotiations on voluntary self-obligations. Such negotiations are 
generally seen as leading to efficient solutions since the industry can give its input 
on opportunities and preferences. However, they have also turned out to be time-
intensive. The experience with already existing regulations also shows that an 
early announcement of regulation plans by the government is advantageous since 
the industry has time to adjust to the upcoming regulations. 

 

 

3.3 Monetary instruments 

Monetary policy instruments are expected to create a dynamic, financial 
incentive to reducing resource use, waste generation and environmental pollution 
associated with productive and consumptive activities. Taxes and tradable 
certificates are the most prominent environmental policy instruments in economic 
theory. They are presented in the following with regard to how they are 
supportive of the ‘economy of closed material cycles’. The presentation of 
monetary instruments is complemented by a description of fees, tax excemptions 
or refunds, subsidies, and deposit-refund systems.  

 

Taxes 

As described in section 2.1, taxes are typically suggested to internalize 
external environmental effects. The range of taxes recommended in the literature 
refers to productive outputs (products, emissions, waste) and inputs (resources), 
including the following examples:  

• Emissions of disposal facilities (e.g. CO2, CH4) should be taxed in 
order to create an incentive for emission reduction (Rutkowsky 
1998).  

• Waste inputs of landfills could be taxed in order to increase disposal 
prices and make waste avoidance and recycling more attractive 
(Holm-Müller 1997, Linscheidt 1998).  
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• The generation of household and industrial waste could be taxed in 
order to provide an incentive for waste reduction (Holm-Müller 1997, 
Linscheidt 1998).  

• Εnd-of-life products and product packaging that are not taken by the 
industry could be taxed in order to assign disposal costs to the 
producer rather than charge the last owner of end-of-life products or 
packaging with the disposal costs (Looß and Katz 1995).  

• Products with eco-labels could be taxed at lower value added tax 
rates than products without such labels (European Commission 
2001). 

• An input related tax would be charged to the producer with different 
rates on primary and secondary resources to make the use of recycled 
materials in production more economically attractive (Rutkowsky 
1998).  

• A material input tax could be raised, for instance, at each stage of 
production based on the amount of various materials (e.g. metals, 
minerals, water, air, sol, biotic raw materials) used in products in 
order to increase the various input prices (IÖW 1993, Hinterberger et 
al. 1995, Looß and Katz 1995).  

Today, no taxes directly related to the ‘economy of closed material 
cycles’ exist on the European level  - and there are only a few in Germany. The 
only existing output-related taxes in Germany are local one-way packaging taxes, 
for instance, in the cities of Kassel and Franfurt/Main, and a regional tax on 
hazardous waste in the State of Baden-Wurttemberg. A draft of a German ‘Waste 
Tax Ordinance’ of 1991 propsing a ‘landfill tax’ as well as a ‘waste avoidance 
tax’ (charging those who generate waste) was not followed up (Holm-Müller 
1997). Taking a look at other European countries, landfill taxes with the aim of 
preventing waste generation do exist in Austria, the Netherlands, the UK, Finland, 
Sweden and France. Landfill taxes in combination with a tax on waste 
incineration are raised in Denmark and Norway (Bringezu et al. 2002). Disposal 
taxes for batteries exist in Belgium and Denmark (Bell and McCracken 2001). 
Furthermore, a tax on carbon dioxide emission exists in Sweden (Swedish 
Environmental Protection Agency 1997).  
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Input taxes in Germany exist for fuel (gasoline, diesel, heating oil, 
natural gas)35 and electricity36 as components of the ‘eco-tax’. Similarly, there are 
energy taxes in Sweden and Denmark and a transport fuels tax in Denmark. 
Moreover, a water tax and an excise duty on raw materials (stones, gravel, sand, 
clay, limestone, chalk, peat, top soil, and similar deposits) exist in Denmark 
(Bringezu et al. 2002). A product tax on shopping bags in Denmark aims at 
reducing the amount of bags consumed (EEA 2002). A tax on batteries containing 
certain amounts of mercury or cadmium is raised in Sweden. Furthermore, 
environmental sales taxes for various pesticides and fertilizers - charging a certain 
percentage of retail sales - exist in Denmark and Sweden (Nielsen 2002, Swedish 
Environmental Protection Agency 1997).  

There is an ongoing debate over the advantages and disadvantages of 
output vs. input-related taxes with respect to their effects on reducing 
environmental impacts most environmentally effectively and economically 
efficiently. In the debate, an opinion shared by many economists is that for 
efficiency reasons one policy instrument should only be used to pursue one 
political goal (e.g., Rutkowsky 1998, S. 179). Following this rule, reducing waste 
should be achieved with an output tax only, whereas an input tax should be used 
to reduce resource use (e.g., Hecht and Werbeck 1995, S. 67). For instance, 
supporters of the output tax state that it creates a direct monetary incentive 
towards reducing the amount of unwanted outputs (waste, diffuse emissions) to 
which to the economic agent (e.g. producer) can react in various ways. She or he 
can choose the economically most efficient way of reducing pollution amongst 
options, such as introduce new production technologies, recycle waste, substitute 
environmentally harmful materials in production by ‘green’ materials, or reduce 
the amount of materials used in production. It is important for the output tax 
proponents that economic agents have the ‘freedom to choose’ between the above 
mentioned option so that barriers to creative innovation and economic 
development can be avoided (Rutkowsky 1998).  

On the contrary, some proponents of input taxation argue that taxes on 
productive inputs (i.e. natural resources) will not only lower the amounts of 
resources used but also potential waste and emission generation since a lower 
amount of inputs will necessarily result in a lower amount of outputs 
                                                           
35 Mineral Oil Act (Mineralölsteuergesetz) of 1992, last update 2001. 
36 Electricity Tax Act (Stromsteuergesetz) of 1999. 
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(Hinterberger et al. 1995, Bringezu et al. 2002)37. However, critics state that 
reducing unwanted outputs through an input tax will not be efficiently achieved 
(compared to an output tax) since only one of the available options for reducing 
an unwanted output will be used, namely that of reducing the amount of inputs. 
This limitation of economic activities is seen as creating unnecessary obstacles to 
innovation and economic progress. Some critics also fear that input taxes may 
cause a decline in production and economic growth. In addition, the output effects 
of an input tax can hardly be predicted and measured (Rutkowsky 1998). Yet, in 
real life cases of high transaction costs an input tax may still be preferred to an 
output tax - even to reduce pollution. This is because for some substances 
emissions are harder to measure than material inputs, e.g. for paint solvent 
emissions vs. solvent content in paints. In such a case, a tax aimed at reducing 
emissions may nevertheless be based on the material input (Rutkowsky 1998). 

 

Tradable permits 

Tradable permits (or certificates) provide ‘rights’ to make use of the 
environment in a certain way. These ‘rights to use’ have very similar effects to  
property rights on the environment since markets can be created for trading them. 
This is why tradable permits are typically presented as a solution to public good-
related environmental problems that have been described in section 2.1. The 
certificates are suggested in various forms: they can be related to economic inputs 
(e.g. use of a particular resource) and outputs (e.g. emission of certain substances, 
waste generation, or waste disposal). Typically, there is a standard or a quota on 
how much an individual is allowed to use or pollute. Here, we can distinguish 
between minimum (e.g. for the use of secondary resources, recycling) and 
maximum standards (e.g. for emission). If, for instance, individuals recycle more 
than required they can ‘sell’ the exceeding amount to others. Similarly, if 
someone pollutes less than allowed she or he can sell the right to pollute the 
remaining amount. Suggestions for tradable certificates include the following: 

• Certificates on emission rights (e.g. CO2, Methane) may be issued to 
disposal facilities and traded amongst them in order to lower 

                                                           
37 See also the more general policy debate on ‘dematerialization’, e. g., Hinterberger et al. 1999 
and Gawel 1998, 2000. 
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emissions to a certain amount with least cost to the disposal sector 
(Rutkowsky 1998).  

• Landfills could trade certificates on waste dump space to keep 
landfill space below a desired overall capacity and use available 
space most efficiently.  

• Producers could trade 'disposal certificates' on the right to dispose of 
certain amounts of waste; separate systems are suggested either for 
different kinds of waste or for different ways of waste treatment 
(Linscheidt 1998).  

• If producers have to meet a minimum take-back quota on materials or 
products they could ‘sell’ to others the returned amount that exceeds 
their individual obligation. Vice versa, producers who do not fulfill 
the take-back requirement could ”buy” amounts taken back 
(Rutkowsky 1998). 

• Producers could trade certificates on the use of recycled materials 
beyond a required minimum quota (Rutkowsky 1998). 

• Certificates could be issued to producers giving them the right to put 
a certain maximum amount of substances, materials or products into 
economic circulation  (SRU 1991, Rutkowsky 1998). 

• Input-related tradable certificates could be regularly issued to all 
citizens, e.g. according to their current primary resource use or 
equally per capita. If  a business or household wanted to use primary 
materials, they had to submit some of their certificates to a public 
office. There is also the option to take out of circulation a certain 
amount of certificates in order to reduce overall materials use 
(Hinterberger et al. 1995). 

Domestic systems of tradable permits related to environmental issues 
exist only in some European contries. Most of them are related to greenhouse gas 
emissions, e.g. in Denmark and the UK. Sweden, Norway and Germany are 
planning to install similar schemes in the near future. The EU is preparing an EU-
wide trading system for greenhouse gas emissions as well. In Austria, a tradable 
permit system exists for emissions of freight trucks (mobile non-point sources). In 
the UK, a system exists for trading ‘packaging waste recovery notes’. Another 
system under development is related to the quantity of biodegradable municipal 
waste allowed to be landfilled. This system provides an incentive for 
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municipalities to stay below a certain amount of biodegradable waste to be 
landfilled by, for instance, engaging in composting (OECD 2002, European 
Commission 2001b).         

 

Disposal fees, tax exemptions, tax refund, and subsidies 

Fees are prices to be paid for governmental services. If they would 
include external environmental costs, they would follow the rationale of 
internalizing externalities – just like takes. However, in reality, the calculation of 
fees is restricted in various ways so that they typically do not include the full 
environmental costs (see section 2.1.). Yet, they still have the potential for 
generating incentives for environmentally sound behavior. For instance, waste 
disposal fees – the price for disposal services provided by local governments – 
give an incentive for reducing waste to be disposed of. There is a debate on fixed 
versus variable disposal fees regarding their environmental effectiveness. 
Whereas variable fees seem to provide a more accurate incentive to waste 
reduction than fixed fees, they also incorporate a higher risk of illegal waste 
dumping behavior, which would require large efforts in monitoring disposal 
behavior. As a result of this possible trade-off between accuracy and transaction 
costs, a combination of a variable and fixed component is suggested. Existing fees 
in Germany and various other European countries include local waste water 
levies38 and waste disposal fees (Rutkowsky 1998). 

Tax exemptions and subsidies operate similar to taxes in offering a 
monetary incentive for reducing environmental impacts of production and 
consumption. Yet, instead of providing a ‘penalty’ for environmentally harmful 
action, they ‘reward’ environmentally sound behavior. Tax exemptions and 
subsidies are favored, for instance, within the Material Flow Management 
approach (see section 3.1) in order to reward materials saving activities. Also 
suggested is the option for a tax release to give an incentive for returning or 
properly disposing of end-of-life products. An example would be a motor vehicle 
tax release for properly disposing of end-of-life vehicles (Rutkowsky 1998, 
Linscheidt 1998). Subsidizing the development of environmentally sound 
technologies and products is recommended to support their market entry. 

                                                           
38 Waste Water Levy Act (Abwasserabgabengesetz) of 1979. 



 30

Subsidies are also suggested to support establishing and running entire waste 
management systems (e.g. take-back systems for packaging, Rutkowsky 1998). 
Furthermore, subsidies are discussed as elements of various forms of ‘tax-subsidy 
schemes’ related to material inputs and outputs in order to promote 
(environmentally-sound) recycling (Holm-Müller and Meran 1999, Eichner and 
Pethig 2001). In addition to establishing new subsidies, an effective instruments to 
promote ecological structural change is seen in cutting down subsidies for 
environmentally harmful industries, such as conventional agriculture 
(Hinterberger et al. 1995).  

In Germany, a variety of subsidies exists for environmental research, 
development and pilot projects, e.g., support programs for developing and 
introducing biodegradable and renewable raw materials.39 The EU supports pilot 
projects on avoiding, reusing, recovering and recycling of waste and on ‘waste 
flow management’. Also supported are pilot projects on reducing environmental 
impacts of products through integrated concepts for production, distribution, 
usage and handling at the end of the life cycle, particularly on environmentally-
sound product development.40 Reducing existing environmentally-harmfull 
subsidies is under discussion both on the EU level and in Germany. However, 
subsidies to be eliminated have not been identified yet by the EU. In Germany, 
there are plans related to eliminating tax advantages for environmentally-harmful 
traffic modes and fuels (BMU 2000). 

Another instrument related to taxation is a tax refund system. Within 
such a system, businesses receive a tax refund if they achieve a pre-defined 
environmental goal, for instance, if they dispose of certain waste materials as 
required. The pre-paid tax is could be raised on the amounts of input materials 
used in production (input tax; see Rutkowsky 1998, Linscheidt 1998).41 A tax-
refund system exists in Norway related to beverage packaging: the tax is based on 
waste weight and will be refunded one a certain percentage of packaging waste of 
has been recycled (European Commission 2001b). 

 

                                                           
39 For instance, Support program of Federal Ministry for consumer protection, food, and 
agriculture for developing bio-fuels. For more examples, check data base at http://www.bmwi.de  
40 LIFE program of the EU (2000-2004). 
41 This type of a tax refund system operates in a similar way to a deposit-refund system that is 
explained in the following section. 
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Deposit-refund systems 

Deposit-refund systems are typically installed between producers or 
retailers on the one side and users of products on the other, with users returning 
the goods to a take-back point. In this case, users pay a deposit when purchasing a 
product and receive a refund when returning it.42 Deposit-refund systems can be 
based on an environmental as well as economic motivation. They exist, for 
instance, for beverage containers in order to support more environmentally 
friendly, reusable containers. However, the same kind of system also exist based 
on a purely economic rationale, e.g., for durable consumer goods, such as video 
recorders being rented out to users.  

A deposit-refund system could be seen as the ideal example for 
implementing the ‘economy of closed material cycles’ model because closed 
cycles of product flows may be created with goods being reused several times. 
However, product reuse or recycling are not guaranteed by the system itself. 
Rather, it is also possible that the returned products (or product packaging) are 
disposed of or burned. Furthermore, there are a number of aspects to be 
considered on the usefulness of deposit-refund systems. For instance, a general 
environmental advantage of deposit-refund systems is seen in the fact that they 
can achieve high return rates and degrees of separation of end-of-life products or 
materials. However, the systems may also be associated with high costs, e.g. due 
to special labeling of returnable goods and the required return and recharge 
infrastructure, such as automates and return points. Other factors to be considered 
are the environmental impacts of transportation, recovery and reuse of the goods. 
Thus, depending on the state of technology, deposit-refund systems may be either 
more or less environmentally advantageous than those of one-way products (see 
also section 3.1 on Waste Policy).  

The EU Directive on Packaging and Packaging Waste43 provides the 
legal framework for individual member state initiatives to promote reusable 
packaging systems, leaving large room for different ways of doing so (see also 
annex 1). One option is to combine a deposit-refund system with recycling quotas 
in the following way: The German government established a minimum reuse 

                                                           
42 This system can also be applied to product packaging. 
43 European Parliament and Council Directive 94/62/EC of 20 December 1994 on packaging and 
packaging waste. 
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quota for beverage containers. Once this quota is not met by the industry for 
certain beverages – as has been the case since 1997 – a deposit-refund system 
needs to be installed for one-way containers like cans, glass bottles and plastic 
containers.44 Currently, the German regulation is an object of controversies 
regarding its cost-efficiency, environmental effectiveness and concordance with 
European law that requires equal opportunities of national and foreign businesses 
within the European domestic market (e.g., Paschlau 2001, UBA 2002).  

 

 

3.4 Informational, voluntary and cooperative instruments 

Informational, voluntary and cooperative instruments overlap largely 
with each other and are therefore presented jointly in this section. For instance, 
eco-labels provide information to consumers and are voluntary for producers. 
Another example are product panels (see later in this section), in which various 
stakeholders along a product life cycle cooperate voluntarily on improving a 
product's environmental performance. 

Informational instruments contribute to enhancing the market conditions 
in improving the availability of and access to information on the environmental 
effects of economic activities. They may also provide information on market 
conditions, potential business partners, the results of governmentally-funded 
research and development projects. Generally, the instruments can be directed to 
consumers and producers to improve their information basis. It is assumed that, 
by having a better information basis, economic agents will be able to make more 
rational decisions, both from an economic and environmental perspective. Such 
decisions may be related to the purchase of products or to production, e.g. to 
material inputs, production methods, and product design. For instance, if 
recycling is considered to be an environmentally sound strategy, recycling 
activities may increase both in quantity and quality once product information on 
the materials content and recyclability are made available to consumers and 
recyclers, e. g. through product labeling. Also, consumers may become more 
aware of the aspect of recyclability in their future purchasing decisions. 

                                                           
44 Packaging Ordinance of 1991. 
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Informational instruments are typically expected to have long-term effects on 
economic action, rather than creating quick response.  

Examples for voluntary and cooperative instruments are self-obligations 
to achieve recycling quota or to implement product or process standards. They 
typically involve negotiations between economic agents, e.g. industry and 
government, on achieving certain environmental goals. Since these forms of 
instruments are highly popular at the present time, it is worthwhile to summarize 
the pros and cons about them. The major advantage of voluntary and cooperative 
instruments - compared to a governmental command/control approach -  is seen in 
stakeholder involvement. In this way, self-obligations are seen as being more 
likely to develop business-friendly ways and economically efficient ways of 
achieving environmental goals. However, a disadvantage is seen in that the 
instruments require a high degree of cooperation among various economic actors 
and, in this way, cause high transaction costs. For this reason, mediation and 
improved communication become important aspects in implementing these 
instruments successfully.  

Furthermore, incentives for economic agents may be needed – first of all 
for participating in voluntary measures and later on to ensure reliability of all 
participants. Depending on the instruments, such participation incentives may 
refer to comparative business advantages resulting from business cooperation, 
specialization, jointly used resources, and increasing market power. However, 
statutory instruments (e.g. take-back obligations) and economic instruments (e.g. 
taxes) - or the threat of them being implemented - may be needed in addition. 
Reliability of participants in voluntary and cooperative instruments may also be a 
matter of enforcement mechanisms to be built into the instruments, such as 
control measures and penalties for those who do not fulfill their commitments. 

A large part of informational, voluntary and cooperative instruments are 
explicitly product-related. Especially the instrument of life cycle analysis (LCA) 
can generate helpful information for producers to improving the environmental 
performance of products all along their life cycle. However, the tool is also 
associated with large efforts in data gathering and therefore cannot be carried out 
for all existing products. 
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Informational, voluntary and cooperative instruments that are exclusively 
directed to the economy of closed material cycles are hard to find. Nevertheless, 
the instruments play an important role in supporting this model of an economy. 
The variety of instruments suggested in the literature that are supportive of the 
economy of closed material cycles includes the following: 

• obligations for producers to publish information on products or the 
production process, e.g., on materials used, results of life cycle 
analyses, recyclability, disposal costs (Rubik and Teichert 1997, 
Ernst & Young 2000),  

• improving public access to environmental information sources of the 
government (Ernst & Young 2000),  

• support life cycle analysis and environmental management and report 
systems of businesses (Rubik and Teichert 1997) 

• creating environmental rewards and verified labels for products, eco-
rating of businesses and products by independent organizations 
(Rubik and Teichert 1997, Ernst & Young 2000),  

• general educational measures, environmental education, e.g., in 
schools, and further education institutes (Rubik et al. 2000),  

• voluntary self-obligations of industry, e.g., on quotas or absolute 
amounts of material input, recycling or emissions (Rubik and 
Teichert 1997, Rutkowsky 1998), 

• supporting the cooperation of stakeholders along the product life 
cycle in ‘green’ product development (Ernst & Young 2000), 

• voluntary standardization systems (Rubik and Teichert 1997, Ernst & 
Young 2000). 

Informational, voluntary and cooperative instruments are increasingly 
evident in political practice (see table 1 in the annex). For instance, they make up 
the largest part of European Integrated Product Policy instruments (European 
Commission 2001). Examples for existing informational instruments include 
various norms of the International Organisation for Standardisation (ISO), e.g. on 
party verified product labels (ISO Type I) and self-declarations (ISO Type II).45 
The German Closed Substance Cycle Management and Waste Act Like is also the 
basis for a number of informational instruments. For instance, the law allows the 

                                                           
45 E.g., ISO 14021:1999, 14024:1999. 
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government to set requirements on product labeling and creates the obligation for 
disposal businesses to inform and consult their clients on avoiding, recovering and 
disposing of waste.46 

A number of voluntary self-obligations have been developed by the 
German paper industry, battery producers and the automobile industry on taking 
back end-of-life products (see table 1 in the annex). They are the result of 
government-industry negotiations, some under threat of upcoming take-back 
regulations (e.g. draft of Ordinance on Graphical Papers47) and others eventually 
backed by EU and German law (e.g. German End-of-life Vehicle Ordinance48 and 
EU Directive on End-of-life Vehicles49). 

An example for cooperative instruments are ‘product panels’ that have 
been successfully implemented in Denmark and gained wide attention in Europe. 
Such panels are (sometimes mediated) groups of stakeholders cooperating in 
product development along a product life cycle. According to the Danish 
experience, the most important success factor – and the biggest challenge 
regarding its implementation – is the motivation of all participants to work 
towards a common goal. In addition, the panels are associated with relatively high 
transaction costs (communication, achieving agreements) of engaged stakeholders 
(Ernst & Young 1998, 2000; European Commission 2001). 

                                                           
46 Articles 7 and 38 of Closed Substance Cycle Management and Waste Act 
47 Draft of Ordinance on Graphical Papers (Entwurf der Altpapierverordnung) of 1992 
48 End-of-life Vehicle Ordinance (Altautoverordnung) of 1997 (ammended in 2002) 
49 EU Directive on End-of-life Vehicles of 2000 
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4 SUMMARY  

The ‘economy of closed material cycles’ is a model of how an economic 
system may operate in order to regain scarce resources and reduce environmental 
damage (related to both resource extraction and waste generation), in comparison 
to a rather linear ‘input-throughput-output’ oriented economy. Through recycling, 
a fixed amount of welfare may be generated with less environmental capital or, 
vice versa, a certain amount of environmental capital may create more welfare. 
However, this does not necessarily imply a reduced use of environmental capital 
in absolute terms Thus, the model is seen as advantageous both from an economic 
and environmental perspective.  

However, in reality there are a number of factors limiting the expected 
positive effects of the ‘economy of closed material cycles’ – and perhaps even 
causing dominating negative economic and environmental consequences. These 
factors include the public good character of the environment, various forms of 
governmental intervention (many of them in the waste sector), unavailable 
environmental and economic information, and high transaction costs for economic 
agents. The factors are typically listed when talking about the causes of high 
environmental damage resulting from economic activities, and they have been 
specified related to recycling in this paper. 

However, even if all of the above mentioned problems could be solved in 
some way (which may be doubtful), a certain amount of environmental impacts 
would still occur from recycling activities due to the ‘law of conservation of mass 
and energy’ (first law of thermodynamics). Thus, recycling may be seen as just 
one form of economic production – with, however, the specific aim of 
reproducing some part of the material basis for future economic activities.  In the 
paper, it has been shown This perspective on recycling puts it into the context of 
other ‘sustainability’ strategies to maintain (or even improve) the ‘productivity’ or 
‘welfare generating capacity’ of both economy and environment, next to other 
strategies such as materials and energy conservation and materials substitution. 

From the various environmental-economic concepts related to the 
‘economy of closed material cycles’ that have been presented in this paper, a 
number of recommendations have been derived for policy design to be supportive 
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of environmentally and economically-sound material recycling. They can be 
summarized as follows: 

• Internalize negative ‘external’ effects causing overly high 
environmental damage through productive and consumptive activities 
(including recycling and waste treatment) to create a more ‘accurate’ 
price basis for decision making on recycling, both from an 
environmental and economic point of view.  

• Correct governmental interventions that currently lead to inefficiency 
(from a societal perspective) and create a lack of ‘price 
communication’ between economic actors in the waste and recycling 
sectors. 

• Take a integrative perspective (based on the ‘material balance’ 
concept) for creating environmental policy measures to identify all 
relevant environmental and economic effects (as opposed to already 
starting with a selective view on individual environmental or 
economic aspects). 

• Improve the information basis of economic actors (e.g., businesses, 
consumers, government) on the economic and environmental effects 
of the various forms of production and consumption, including 
recycling and waste treatment.  

• Reduce transaction costs of economic actors that are currently 
limiting joint activities along product life cycles. 

Based on the environmental-economic concepts and their policy 
implications, various policy concepts and individual instruments have been 
presented that influence the conditions under which the ‘economy of closed 
material cycles’ is advantageous from a societal (including environmental) 
perspective. Of the policy concepts, German Waste Policy appears to be most 
closely connected to the ‘economy of closed material cycles’ model in making it 
its central strategy. However, also the concepts of Substance Policy and (more 
recently) Integrated Product Policy (IPP) incorporate the idea of closing material 
cycles, e.g. through their product life cycle perspective. Especially IPP is a topic 
of public attention at the present time, both on in Europe and Germany, calling for 
further research on policy design and the role of monetary incentive-based 
instruments. 
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Needs for further economic research can be identified related to 
developing effective policy sets that combine environmental protection with 
economic strength. Such sets may include informational, voluntary, cooperative 
and market incentive-based instruments. Particularly interesting instruments for 
further research amongst those presented in this paper appear to be product-
related taxation (e.g., a differentiated value added tax based on whether products 
carry and eco-label), tradable permits in the waste and recycling sectors (still rare 
in political practice), take-back obligations for end-of-life products (especially 
their efficiency compared to, e.g., taxation) and product panels (particularly the 
conditions for successful panels against the background of globalization in 
production).  
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Policy instruments in Waste, Substance, Integrated Product Policy 

Suggested in the  
literature50 

Existing/planned in the EU 
(examples) 

Existing/planned in Germany51 
(examples) 

Statutory and Command/Control instruments 

• prohibition of hazardous substances in 
products 

• standards: on concentration of 
hazardous substances in products; 
emission of hazardous substances 

• requirements product design (e.g. 
recycled materials, recyclability) 

• liability of producer: for hazardous 
substances; products; general 
environmental liability 

• return and take-back obligations: on 
materials, end-of-life products, and 
packaging 

• quotas: on waste collection, separation 
and recycling;  

• required waste management hierarchy: 
1. avoidance, 2. recovery, 3. disposal 

• admission: requirements for carriers 
and of disposal facilities, product 
admission and registration 
requirements for chemicals  

• penalties for illegal dumping  

• governmental monitoring (e.g. on 
proper waste disposal, disposal 
documentation, waste concepts and 
balance sheets) 

• change of property right patterns on 
products (e.g., move from sales to 
leasing) 

• reform of substance-related 
environmental law and conception of a 
”material law” 

• Sewage Sludge Directive (1986)52: 
limits for concentration of heavy 
metals in soil and sewage sludge 

• Nitrate Directive (1991)53: limits for 
use of nitrates through agricultural 
producers 

• Directive on Packaging and 
Packaging Waste (1994)54: limits for 
concentration of heavy metals in 
packaging, recycling quotas, 
possibility for supporting reusable 
packaging systems through member 
states  

• Guidelines on State Aid for 
Environmental protection (2000)55: 
encouragement of member states to 
financially support the development 
of environmentally friendly products 

• CFC Directive (2000)56: banning of 
CFC and other chemical combinations 
to be used in products 

• Directive on Waste Incineration, 
200057: admission requirement for 
waste incinerators  

• Directive on End-of-Life-Vehicles 
(2000)58:  encouragement of waste 
prevention at the design stage, free 
take-back obligation for producers  

• CFC Directive (2000)59: banning of 
CFC and other chemical combinations 
to be used in products 

• Forth Environmental Program 
(1992)60: waste disposal hierarchy: 1. 
avoidance, 2. recovery, 3, disposal  

 

• Used  Oil Ordinance (1987)61: obligation to 
recycle certain kinds of used oil, 
requirements on substance quality  

• Federal Act on Imission Protection (1990)62: 

Admission requirement for disposal 
facilities, emission and immission limits for 
release of various polluting substances into 
the air through certain industrial facilities 

• Technical Instructions on Waste (1991)63: 

admission and documentary requirement for 
disposal facilities, prohibition of mixing 
toxic waste  

• Technical Instructions on Residential Waste 
(1993)64: requirements on disposal of 
organic waste, prohibition of disposal of 
untreated sewage sludge after 2005 

• Environmental liability law (1991)65: general 
endangerment liability, guiltiness liability 

• Closed Substance Cycle and Waste 
Management Act (1994)66:  
- option for government to create substance-
related limits, requirements on disposal and 
ban toxic substances; to create requirements 
on product design, product use, take-back 
and recycling systems;  
- obligation for households and businesses to 
dispose their waste of to facilities,  
- governmental monitoring of waste disposal 
and recovery,  
- obligation for certain waste creating 
businesses to present waste concepts, waste 
balance sheets to the government; 
- product responsibility: preferred use of 
recoverable materials and secondary 
resources 
- waste management hierarchy: 1. avoidance, 
2. recovery, 3. disposal 

• Used Oil Ordinance (1987)67: take-back 
obligation for used engine oil  

                                                           
50 Sources: Bringezu et al. 2002, Eichner and Pethig 2000, EEA 2002, Enquete Commission 1994, Ernst & Young 1998 and 

2000, European Commission 2001, 2001a and 2001 b, Friege et al. 1998, Häder and Weiland 1996, Hecht 1998, Hecht 
and Werbeck 1995, Hinterberger and Welfens 1994, Hinterberger et al. 1995, Hofmeister 1998, Holm-Müller 1997, IÖW 
1993, Jacob 1999, Linscheidt 1998, Looß and Katz 1995, Meyerhoff and Petschow 1998, Rat von Sachverständigen für 
Umweltfragen 1990, Rubik 2000, Rubik et al. 1996, Rubik and Teichert 1997, Rubik and Scholl 1999, Rutkowski 1998, 
Zundel 1998. 

51 And other countries if there are only very few instruments in Germany. 
52 Council Directive on Sewage Sludge in Agriculture (86/278/EEC). 
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• EU Framework Directive (1991)68: 

quotas on recycling of paper, glass 
and plastic 

Planned:  

• Directive on Waste Sites (e.g. 
adjustment of technical norms, control 
procedures, liability regulations for 
waste sector)  

• Directive on end-of-life electrical and 
electronic equipment (e.g. producer 
stewardship, limits for use of certain 
dangerous substances in production)69 

• Directive on environmental liability70 

• Packaging Ordinance (1991)71: take-back 
obligations for packaging, take-back, sorting 
and recycling quotas for packaging, 
obligation for deposit-refund system (if take-
back quota are missed) 

• Battery Ordinance (1998)72:  regulation of 
take-back and disposal of used and 
rechargeable batteries 

• End-of-life Motor Vehicle Ordinance (1997, 
updated 2002)73:  obligation for car owners 
to return end-of-life vehicles, requirements 
on recycling process 

• Waste Deposition Ordinance (2001)74: 
allowing only pre-treated waste to be 
landilled after 2005 

• Landfill Ordinance (2002)75: stricter 
environmental requirements for running a 
landfill after 2009 

• Commerical Waste Ordinance (2002)76: 
since 2003 stricter obligations for businesses 
to separate and recover waste 

Planned: 

• End-of-life Electronic Devises Ordinance 
(regulation of producer take-back, recycling) 

• Waste Paper Ordinance (recycling quota) 

                                                                                                                                                               
53 EU Directive on protection of watercourses from nitrate pollution from agricultural sources of 1991. 
54 Directive 94/62/EC. 
55 Community guidelines on State aid for environmental protection (2001/C 37/03). 
56  Ordinance on substances leading to ozone depletion of 2000. 
57 Directive 2000/76/EC. 
58 Directive 2000/53/EC. 
59 Ordinance on substances leading to ozone depletion of 2000. 
60 Directive KOM (92) 93. 
61 “Altölverordnung (AltölV)” of 1987. 
62 “Gesetz zum Schutz vor schädlichen Umwelteinwirkungen, durch Luftverunreinigungen, Geräusche, Erschütterungen 

und ähnliche Vorgänge Bundes-Immissionsschutzgesetz – BimSchG” of 1990. 
63 “Technische Anleitung zur Lagerung, chemisch/physikalischen, biologischen Behandlung, Verbrennung und Ablagerung 

von besonders überwachungsbedürftigen Abfällen” of 1991. 
64 “Technische Anleitung zur Verwertung, Behandlung und sonstigen Entsorgung  von Siedlungsabfällen TA 

Siedlungsabfall” of 1993. 
65 “Umwelthaftungsrecht (UHG)” of 1991. 
66 “Kreislaufwirtschafts- und Abfallgesetz” of 1994 
67 „Altölverordung (AltölV)“ of 1987. 
68 EU Waste Framework Directive (91/ 156/ EEC). 
69 Proposal for a Directive of the European Parliament and of the Council on waste electrical and electronic equipment. 
70 European Commission 2001. 
71 “Verpackungsverordnung (VerpackV)” of 1991 
72 “Verordnung über die Rücknahme und Entsorgung gebrauchter Batterien und Akkumulatoren (Batterieverordnung - 

BattV)” of 1998. 
73 “Verordnung über die Überlassung und umweltverträgliche Entsorgung von Altautos Altauto-Verordnung (AltautoV)” of 

1997. 
74 „Abfallablagerungsverordnung“ of 2001. 
75 „Deponieverordnung” of 2002. 
76 „Gewerbeabfallverordnung“ of 2002. 
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Economic instruments 

• Taxation of:  
- products to internalize disposal costs, 

(e.g., cars, refrigerators);  
- products not taken back; 

− waste (e.g., dangerous waste); 

- packaging (e.g., one way packaging); 

− emissions/immissions of disposal 
facilities (e.g., CO2, CH4); 

− input of landfills (e.g., by their size, 
technology or amounts and kinds of 
waste); 

− input of producers (on purchased 
materials and services, e.g., primary, 
secondary resources); 

− eco-labeled products with a reduced 
VAT rate; 

- different gasoline types with different 
rates 

 
• Disposal fees consisting of a fixed and 

variable component 

• tax release:  
- for proper disposal of end-of-life 
vehicles (car tax); 
- to reward material saving 

• subsidizing of: 
-  purchase of environmentally sound 
products (e.g. alternative energy 
systems, catalytic converters); 
- waste return and disposal systems 

• deposit-refund systems:  
- between producer-consumer for 
potential waste return (e.g. packaging)  
- for end-of-life products 
- between government-producer in 
form of tax refund for proper waste 
disposal or achievement of 
environmental goal 

• EU Directive on Emissions Trading 
(2003)77: EU-wide trading system for 
greenhouse gases  

• LIFE program of the EU (2000-
2004)78: subsidies for pilot projects on 
avoiding, reusing, recovering and 
recycling of waste and of ‘waste flow 
management’ and 
subsidies for pilot projects on 
reducing environmental impacts of 
products through integrated concepts 
for production, distribution, usage and 
handling at hte end of the life cycle, 
particluarly on environmentally-sound 
product development 

• EU Directive on Packaging and 
Packaging Waste (1994)79: legal 
framework for individual member 
state initiatives to promote deposit-
refund systems (amongst other 
instruments) 

Under discussion: 
 
• provide legal foundation for lower 

value added tax on products with 
European Environmental Label (New 
VAT Strategy)80 

• reducing existing environmentally 
harmful subsidies81 

• Local one-way packaging taxes82 

• Draft of Waste Tax Ordinance (1991)83 

• Mineral Oil Act (1992/2001)84: Input tax for 
fuel (gasoline, diesel, heating oil, natural 
gas) 

• Electricity Tax Act (1999)85: taxation of 
energy use 

• Support Program of BMVEL86: subsidies87 
for developing and introducing 
biodegradable and renewable raw materials 

• Packaging Ordinance (1991)88: obligation to 
establish a deposit-refund system for one-
way containers (cans, glass bottles and 
plastic containers) once the minimum reuse 
quote for beverage containers has not been 
met on a national level 

Planned: 

• tradable permits related to greenhouse gas 
emissions89 

Under discussion: 
 
• reducing existing environmentally harmful 

subsidies, e.g., of tax advantages for 
environmentally-harmful trafic modes and 
fuels90 

Other countries: 

• disposal tax for batteries (Belgium, 
Denmark)91 

• landfill tax (Austria, the Netherlands, UK, 
Finland, France) and landfill tax in 
combination with a tax on waste incineration 
(Denmark, Norway)92 

• tax on carbone dioxide emission (Sweden)93 

• energy taxes (Sweden, Denmark);  
transport fuels tax (Denmark); 
excise duty on raw materials (stones, gravels, 
sand, clay, limestone, chalk, peat, top soil, 
and similar deposits (Denmark)94 

                                                           
77 EU Directive 2003/87/EG of 2003. 
78 http://europa.eu.int/comm/environment/life/home.htm 
79 EU Directive 94/62/EC of 1994. 
80 European Commission 2001. 
81 European Commission 2001. 
82 E.g., cities of Kassel and Franfurt/Main. 
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• tradable licenses on: 
- toxic waste generation; 
- secondary materials use beyond 
required quota;  
- take back quotas; 
- landfill capacities 
- substances, materials, products that 
are put into economic circulation, 
exceed take back obligations, or are 
disposed in a particular way; 
- emission rights (e.g. CO2) for 
disposal facilities, producers in general, 
related to products 

 
Other countries (continued): 

• tax on shopping bags (Denmark)95 

• tax on batteries containing certain minimum 
amounts of mercury or cadmium (Sweden); 
environmental sales taxes for various 
pesticides and fertilizers (Denmark, 
Sweden)96 

• tradable permits for ‘packaging waste 
recovery notes’ (UK) and related to 
greenhouse gas emissions (Denmmark, 
UK)97 

Planned:  

• levy on construction materials, such as sand, 
gravel and other aggregates (UK)98  

• tradable permits: 
for biodegradable municipal waste allowed 
to be landfilled (UK) and  
related to greenhouse gases (Sweden, 
Norway)99 

• tax refund system related to beverage 
packaging (Norway)100 

                                                                                                                                                               
83 Was not followed up (see Holm-Müller 1997). 
84 „Mineralölsteuergesetz“ of 1992, last update 2001. 
85 „Stromsteuergesetz“ of 1999. 
86 Support program of Federal Ministry for Consumer Protection, Food and Agriculture for developing biofuels 

(„Förderprogramm des Bundesministeriums für Verbraucherschutz, Ernährung und Landwirtschaft (BMVEL) zur 
Entwicklung von Biotreibstoffen“) 

87 For more examples for subsidies, check data base at: http://www.bmwi.de . 
88 „Verpackungsverordung (VerpackVO)“ of 1991. 
89 Drafts for implemeting the EU directive on emissions trading. See 

http://www.bmu.de/de/1024/js/download/b_emissionshandel_entwuerfe/ 
90 BMU 2000. 
91 Bell and McCracken 2001. 
92 Bringezu et al. 2002. 
93 Swedish Environmental Protection Agency 1997. 
94 Bringezu et al. 2002. 
95 EEA 2002. 
96 Nielsen 2002, Swedish Environmental Protection Agency 1997. 
97 OECD 2002, European Commission 2001b. 
98 Bringezu et al. 2002. 
99 OECD 2002, European Commission 2001b.  
100 European Commission 2001b. 
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Informational, cooperative and voluntary instruments 

• support of environmental accounting 
and reporting by producers (in 
conjunction with financial reporting); 
of application of LCA by producers 

• generation of product information by 
government (e.g. LCA); improved 
public access to governmental 
environmental information 

• support of environmental report 
systems (e.g. Toxic Release Inventory, 
eco-rating); publication of disposal 
costs of products and LCA 

• requirements on product labeling (e.g. 
recycled materials, recycability)  

• creation of environmental rewards and 
verified product labels  

• support of ”Substance Agencies” 
providing consultation services; 
obligation for disposal businesses to 
inform and consult clients 

• product standardization/norming  

• support of environmental management 
and audit systems 

• industry specific cooperation (e.g. 
cooperation program on product design 
and improvement in product panels 
along the product life cycle  

• environmental education (schools, 
further education)  

• voluntary self-obligations of industry 
(e.g. to improve end-of-life product 
disposal, on material use, substitution 
of hazardous substances in products 

• ISO (1999)101: norms on product 
labeling, e.g., party verified product 
labels (ISO Type I) and self-
declarations (ISO Type II) 

• European Awards on the 
Environment102: award for best 
environmentally sound product, 
award for best management (e.g. 
along the entire life cycle of a 
product) 

• EMAS (1993)103: EU support for 
the Eco-Management and Audit 
Scheme (EMAS), a management 
tool for companies and other 
organisations to evaluate, report and 
improve their environmental 
performance; 
since 2001 (last update)104 open to 
all economic sectors including 
public and private services 

• Voluntary self-obligations of the 
European electronics industry 
(2000)105: reduction of energy 
consumption of dish washers  

• Closed Substance Cycle and Waste Act 
Management (1994) 106: obligation for disposal 
businesses to inform and consult their clients 
option for government to create requirements 
on product labeling 

• Chemicals Act (1994):107 declaration of 
dangerous chemicals 

• Voluntary self-obligations / agreements108: 

− Battery producers (1988): labeling and take-
back of batteries, reduction of mercury content 
in batteries  

- Paper industry (1994): minimize waste 
generation from paper used in graphic trades, 
promote recycling 

- Construction industry (1996): minimize 
construction waste generation, promote 
recycling 

- automobile industry (1996): free take-back of 
end-of-life vehicles 

- chemical industry (1996): substitution of CFC 
in insulation material, 
reduction of energy-related CO2 emissions 

− construction industry (1984-90): complete 
substitution of asbestos in construction 
materials 

• Foundations ”Warentest”109 and ”Ökotest”110: 
consumer oriented test of goods by two 
independent institutions 

• Environmental Label ”Blue Eco Angel” 
(1978)111: label for environmentally sound 
products assigned by the RAL (German 
Institute for Quality Preservation and Labeling) 
and the Federal Environmental Agency 

• Eco-Labeling Ordinance (2002)112: required 
product labeling regarding used materials and 
disposability 

                                                           
101 ISO 14021:1999, 14024:1999. 
102 http://www.eu-environment-awards.org/html/sustainable_development.htm 
103 EU Council Regulation No 1836/93, see also http://europa.eu.int/comm/environment/emas/index_en.htm   
104 EU Regulation (EC) No 761/2001. 
105 BDI 2002. 
106 “Kreislaufwirtschafts- und Abfallgesetz” of 1994, Articles 7 and 38. 
107 “Gesetz zum Schutz vor gefährlichen Stoffen (Chemikaliengesetz - ChemG)” of 1994. 
108 BDI 2002. 
109 http://www.stiftung-warentest.de/ 
110 http://www.oekotest.de/ 
111 http://www.blauer-engel.de/ 
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Other countries: 

• Support of ‘Product panels’ for improving 
vertical business and stakeholder cooperation 
(Denmark)113 

 

 

                                                                                                                                                               
112 “Öko-Kennzeichenverordnung (ÖkoKennzV)” of 2002. 
113 Ernst & Young 1998, 2000; European Commission 2001. 


