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1 Introduction 

The objective of the EU-funded DYNAMIX project is to identify policy pathways to EU 

absolute decoupling of economic performance and wellbeing from resource use and its 

related environmental impacts. DYNAMIX focuses on the EU by addressing the impacts of 

EU resource use within the EU and globally, to be implemented at EU level. Given the EUôs 

intense trade relations with the rest of the world, EU consumption and production patterns 

have substantial impacts on and are impacted by other world regions in manifold ways, 

including impacts of imported goods and resources/products (along their lifecycles and supply 

nets). Thus, within data availability limitations, all impacts and resource flows resulting from 

final EU consumption of goods and services aim to be considered within DYNAMIX.  

Similarly, non-EU countriesô environmental legislation also determines to what extent 

resources or products exported to the EU burden the environment in the exporting country. 

Given the high complexity in the project, policy developments and other relevant trends 

occurring outside the EU (and not related to EU consumption) will be acknowledged where 

possible, but are not considered in detail within DYNAMIX. 

The projectôs focus on absolute decoupling places the assessment at a very aggregate level. 

In order to investigate whether economy-wide decoupling occurs, we have to consider a 

multitude of biotic and abiotic resources having an impact on various elements of the global 

ecosystem across the entire value and supply nets, from extraction to disposal, and within a 

number of economic sectors and consumption fields. Even though some consumption fields 

and sectors clearly involve higher resource use than others ï notably food, mobility and 

housing ï virtually any activity, good or service directly or indirectly depends on resource use. 

A meaningful assessment of whether absolute decoupling is achieved at the level of an entire 

economy thus needs to take into account all types of resources and the interconnections and 

competition that exist between resource systems. Even though a policy strategy to reduce 

overall resource use and its impacts will have to encompass sector- or resource-specific 

measures, a focus on these alone would risk shifting problems to other sectors or regions, or 

trading one type of environmental impact for another. Here, one crucial side-effect is the 

indirect rebound effect that occurs when income saved through efficiency gains is spent on 

other resource-consuming goods and services. 

DYNAMIX follows EU strategic documents, namely the Thematic Strategy on Sustainable 

Use of Natural Resources and the Roadmap for a Resource-Efficient Europe, in taking a 

broad approach to resources. Hence, in line with the approach chosen in the DYNAMIX 

project, in the selection of potential case studies for ex-post evaluation the resources 

considered ranged from abiotic resources, including minerals, metals, and fossil fuels; biotic 

resources, including timber, fish, agricultural products and all other types of biomass, to 

environmental media and the ecosystem services linked to them: land, water, air, soil, 

biodiversity and flow resources such as wind, geothermal, tidal and solar energy. 
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2 Case study identification and selection 

2.1 Identification 

In order to inform the development of scenarios, a total of 15 case studies were undertaken in 

the DYNAMIX project. Given the breadth of resources which could have been covered, as 

well as the multiplicity of policy mixes potentially available, the selection of the case studies 

was an important step in the development of the project as a whole. For this reason, we 

started with an initial screening process to provide a long list of policy mixes, primarily 

scanning online documents from international bodies such as the United Nations (particularly, 

but not restricted to, its Environment Programme and related International Resource Panel), 

the Organisation for Economic Cooperation and Development (OECD), and resource/issue 

specific bodies such as the International Energy Agency, especially for identification of third 

country examples. EU country examples were identified by additionally scanning online EU 

institution (including the European Environment Agency) and Member State documents, as 

well as those of research institutes, administrative agencies, industry federations, 

environmental NGOs, and other relevant sources of policy analysis. 

The initial broader screening exercise included output-focused policy mixes (i.e. outputs or 

impacts of human activity, particularly to environmental media of air, land and water) as it was 

thought that some valuable lessons could be learned which could be transferred to a resource 

(input) based approach (the focus within DYNAMIX). Given the historical approach taken to 

environmental policy, i.e. reducing environmental impacts, the study team came across 

considerable experience in policy addressing outputs. In addition, some resources have 

already been addressed via an input focus (such as water and energy consumption), and 

these were screened for potential relevance in application to other resources. 

Initially, the following broader resource categories were discussed within the context of the 

projectôs ócommon approachô:  

¶ Minerals and metals 

¶ Biomass 

¶ Biodiversity and ecosystem services 

¶ Air 

¶ Water 

¶ Soil 

¶ Energy ï fossil fuels  

¶ Energy ï renewable flow resources   

¶ Land area (space) 

 

Given the breadth of resources for potential consideration in the project, we chose to focus 

primarily on those resources having the most significant environmental impacts ï a list 

narrower than the one above. 

The team decided to broadly follow the list of products with considerable environmental 

impacts in the UNEP International Resource Panelôs report Priority products and materials: 

assessing the environmental impacts of consumption and production1, which gave the 

following insights into lifecycle studies analysed for the different categories:  
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o Agricultural goods and biotic materials: Studies converge on their importance. 
Particularly impact-based studies further highlight the relative importance of animal 
products, for which indirectly a large proportion of the worldôs crops have to be 
produced, with e.g. high land use as a consequence. 

o Fossil fuels: Studies converge on their importance. They come out as important and 
even dominant. Fossil fuel combustion is the most important source of most 
emissions-related impact categories, and plastics are important in terms of impacts 
among materials. 

o Metals: Although many metals have high impacts per kg compared to other materials, 
in view of the comparative size of their flows, only iron, steel and aluminium enter the 
priority lists.  

o The studies do not agree regarding the issue of construction materials. They show 
up as important in studies using mass-based indicators such as Domestic Material 
Consumption (DMC), but not in all studies that also include a measure for impact per 
kg material. 

 

Details of potential case studies were entered into a spread sheet, with comparable data 

provided on each, for the ensuing selection process. 

2.2 Selection 

Based on the long list of cases identified in the screening process, a short list of 15 cases was 
identified for further evaluation. Given the small number of case studies to be undertaken, the 
intention was to try to cover a wide range of less-studied resources, while also providing more 
than one case study on similar resources, to compare and contrast approaches. This, 
however, obviously could not be done for all the resources. 
 

The case studies were selected on the basis of the following criteria:  

¶ Type of resources: inputs/outputs 

¶ Objective of policy mix: absolute/relative reduction of use of resource use, reduce outputs 
(wastes/emissions) or impacts (historically impacts on environmental media) 

¶ Orientation of policy mix: mix led by regulatory, economic or information tools/approach 

¶ Level of focus: economy-wide, sectoral, specific products 

¶ Geographic coverage: North, South, East, West EU and non-EU countries 

¶ Success and failure: to learn from both outcomes/effects of policy mixes 

¶ Timeline/age of policy mix: more recent may mean less assessment 

¶ Data availability: an element of analysis already undertaken on the policy mix 

¶ Potential replicability / transferability to EU level/other EU countries/region 

3 Case study evaluation 

Once the case studies for evaluation were selected, an in-depth evaluation was undertaken 

based on a common assessment template. The evaluation of the identified policy mixes 

usually distinguished between the effect of the policy mix, i.e. the results of a measure that 

can be attributed to its implementation (which implies a causal link between the policy action 

and its intended impacts on human behaviour and the environment) and its effectiveness, 

i.e. whether or not the intended objectives and targets have been achieved2.  
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In addition, the policy mixôs efficiency and (social) sustainability was evaluated. Efficiency 

of the policy mixes was assessed comparing the achieved level of resource and impact 

decoupling with the monetary (or other) resources applied to achieve the outcome. 

Sustainability of the policy mixes was assessed by evaluating the social effects and 

environmental effects not covered in the key targets (e.g. local effects, toxicity, marine 

issues). To reduce complexity, social effects were only assessed for EU countries, contrary to 

the environmental effects which were also assessed globally (as much as data allow).  

Figure 1 below provides an illustration of a policy evaluation framework and includes a 

number of broader evaluation questions including those related to the óeffectô and 

óeffectivenessô of a policy / policy mix. The figure distinguishes between inputs (resources 

dedicated to the design and implementation of the measure, e.g. staff, financial resources, 

administrative structures), outputs (tangible results of the measure), outcomes (the response 

of target groups to the outputs) and impacts (effect of the changes in behaviour on the 

environment, human health etc.). 

Figure 1: Policy evaluation framework 

 
Source: EEA. 2001. Reporting on Environmental Measures ï Are we being effective?, Environmental issue report 

No. 25, EEA, Copenhagen 
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4 Case studies 

4.1 Policy mixes targeted at renewable resources 

4.1.1 Sustainable use of forests and wood in Finland 

Issue:  The case study focuses on forests and the different uses of wood as a resource: pulp 

and paper, wood products and bioenergy. As wood is a renewable resource, the main issue is 

ensuring that forests are managed sustainably and that EU wood consumption does not lead 

to deforestation, degradation of ecosystems and loss of biodiversity in the EU and globally.  

This case study focused on the policies that were put in place to enhance and secure the 

sustainable supply of wood. Forests provide many ecosystems services other than the 

provision of wood, but these other functions are not the focus of this study.  

Nature of the policy mix: As wood is an internationally traded commodity, the EU demand of 

wood is partly supplied by imports from other countries. This case study therefore considers 

wood produced in the EU as well as imported from countries outside the EU, covering policies 

at three levels: international sustainable forestry management and wood trade; EU forestry 

policies; and Finnish forestry policies. Although the policies address different issues at 

different stages in the product chain and at different levels of governance, they are 

systemically interlinked. The policies that are considered to form the policy mix in this case 

study are those that directly or indirectly ensure that wood biomass is produced and 

harvested sustainably. 

Lessons on decoupling  

Type of decoupling: The annual increment of growing stock (and also the net carbon sink) in 

Finnish forests has been greater than the removals. 

Decoupling achieved: Decoupling was not achieved as the forestry industryôs economic 

output is still linked to wood removals, both domestically and abroad (and, over recent years, 

increasingly abroad). In addition, forest biodiversity, both domestically and internationally has 

continued to decline, suggesting that the contrary of decoupling might have occurred: further 

intensification of forestry practices (increase in overall wood production mostly through import 

of wood whose production all in all respected lower standards than those set domestically) 

without added value in terms of increased economic output over the period studied. It appears 

that renewable energy targets and increased wood fuel production might be linked to this 

intensification. While Finland is a net exporter of wood products, the increase in wood 

consumption and production is largely based on imports. This could mean that the more 

sustainable management of forests in Finland has been achieved by increasing imports. 

Furthermore Finland imports most of its round wood from Russia and it is estimated that this 

represented about half the imported illegal wood in the EU in 20063. 
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More specifically, trends at EU and national level show that in the EU over the past two 

decades, total wood removals1 (i.e. round wood) have increased together with a slight 

increase in both total and primary forest area and increment. This would indicate that forests 

in the EU are generally managed sustainably. The gross value added of the forestry industry 

however seems still to be linked to wood removals. From 1990-2000 round wood imports to 

the EU doubled to satisfy demand. While domestic wood fuel production appears stable in the 

same time period, since the turn of the millennium it has followed GDP. Renewable energy 

and climate change policies in the EU and Member States are believed to have driven the 

increase in wood fuel production in the EU.  

Figure 2 Forest and wood production trends in the EU 
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Source: FAOstat and Eurostat. 

 

Instrument mix  

Objective of policy mix: Ensure that the demand for wood can be provided within resource 

limits through sustainable forest management. The main policies and associated instruments 

of the policy mix are primarily national and EU regulatory instruments. These include the 

National Forest Act (regulation and guidelines for good forest management and silviculture), 

National Act for Financing of Sustainable Forestry (subsidies for certain silvicultural 

procedures based on forest management plans), National Forest Programme 2010 (policy 

strategy and targets), National Strategic Programme for the Forest Sector (funding for 

innovation projects), and National Forest Programme 2015 (policy strategy and targets). At 

EU level, there is the Forest Law Enforcement, Governance and Trade (FLEGT) (voluntary 

agreements) and a licensing scheme to control trade of timber products exported to the EU, 

and the EU Timber Regulation (regulation and information requirements). Certification 

schemes are also included, notably the Forestry Stewardship Council (FSC) (voluntary 

                                                

1
 Wood removals include wood that is harvested as well as felled by natural causes (e.g. wind storms) 
and removed from the forest. Wood fellings include wood removals, but also include wood that is 
felled and left in the forest. 
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standards, certification and labelling) and the Programme for the Endorsement of Forest 

Certification (PEFC) schemes (voluntary certification and labelling). 

Figure 3: Instruments in Finland's sustainable wood policy mix 

 

Source: Own compilation 

Figure 4 Evolution of the policy mix  
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Source: Own compilation 

Instrument impact on decoupling ï Key messages 

The objectives of the policy mix were to implement sustainable forestry management by 

reducing deforestation and forest degradation. While the status of forests globally and locally 

have improved, deforestation of primary forests and severe degradation of forests and their 

ecosystem services continues to occur, so the impact objective has not yet been achieved. 

However, it is remarkable that voluntary forestry certification schemes have managed to cover 

almost 10 % of the worldôs forest areas in just 20 years. In order for forest certification 

schemes to expand and work properly government institutions, monitoring and law 

enforcement must be strengthened particularly in developing countries. 4,5  
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In Finland, the annual increment of forest growing stock (and the net carbon sink) has been 

greater than removals for almost 40 years. Although this can be seen as an example of 

absolute resource decoupling within resource limits, habitat degradation and in particular 

biodiversity loss still continues in Finland, hence impact decoupling has not yet occurred. 

Wood imports have been growing in Finland in the years before the economic crisis. This is 

mainly due to the lower prices of wood in relation to costs of domestic production, but also the 

availability on the domestic market of certain timber grades.6  
 

Implications for EU resource efficiency 

The lessons learnt from the development of Finnish forestry policy are useful for the EU and 

other policy areas. Some of the characteristics of these are high private ownership of natural 

resources, the use of a consensus-based approach, and emphasis on the recreational and 

cultural benefits of natural resources. These all contribute to general support for protecting 

natural resources and high compliance with policies. Compensating landowners and wood 

producers for their efforts to support sustainable forest management measures that would 

otherwise not be profitable is a principle that already seems to be included in the EU Common 

Agricultural Policy. Forest management plans and professional support provided locally seem 

to be good policy instruments that could be transferred to other areas in the EU. Finally, clear 

standards and guidelines for sustainable wood removal and long term targets would also be 

needed when developing policies to achieve decoupling.   

Also, when introducing policies to achieve a sustainable management of specific renewable 

resources, the EU should also take steps to ensure that the sustainable yields domestically 

are not leading to unsustainable practices outside the EU which it indirectly encourages 

through the import of unsustainably harvested resources abroad.  

Sources and references: 

Eräjää, S. (2012). Felling the Golden Goose The Sustainable Limits of Finlandôs Biomass Ambitions. A 
report produced by FERN and Suomen luonnonsuojeluliitto / Finnish Association for Nature 
Conservation. 

Finnish Ministry of Agriculture and Forestry. (2007). Finland's National Forest Programme 2010. 
Follow-up report 2005-2006.  

FAOSTAT. (2013). ForesSTAT. 

Lawson, S., & MacFaul, L. (2010). Illegal Logging and Related Trade. Indicators of the Global 
Response. Chatham House. 

Metla. (2011). State of Finlandôs Forests 2011. Based on the Criteria and Indicators of Sustainable 
Forest Management. Compiled by the Finnish Forest Research Institute (Metla) for the Ministry of 
Agriculture and Forestry. 

UNEP, FAO and UNFF. (2009). Vital Forest graphics. United Nations Environment Programme, the 
Food and Agriculture Organization, United Nations Forum on Forest Secretariat. 

WWF. (2008). Illegal wood for the European market. An analysis of the EU import and export of illegal 
wood and related products.  

WWF. (2012). Living Planet Report 2012. Biodiversity, biocapacity and better choices. WWF in 
collaboration with the Zoological Society of London (ZSL) and the Global Footprint Network (GFN). 

WWF. (2012). The 2050 Criteria. Guide to Responsible Investment in Agricutural, Forest, and Seafood 
Commodities.  
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4.1.2 Sustainable levels of fish catch in Iceland 

Issue: As fish are a renewable resource, the goal is to exploit stocks at levels that obtain the 

maximum yield whilst still maintaining the population size at the point of maximum growth rate 

by harvesting the individuals that would normally be added to the population, allowing the 

population to continue to reproduce indefinitely.  

During the first half of the twentieth century, Iceland, like other industrialised fishing countries, 

had the problem of overexploitation of its fish resources. This is a classic example of the 

tragedy of the commons,7 whereby the resource is shared by numerous individuals each 

seeking to maximise their yield, despite the fact that depletion of the common resource is 

contrary to the groupôs long term best interests. In Iceland there were numerous international 

and domestic fishers competing for shares in the resource, resulting in excessive fishing 

capital and effort compared to the reproductive capacity of the fish stocks. This 

overexploitation resulted in the serious decline of fisheries resources, including total collapse 

of the herring stock.8 This was followed by a sharp drop in the demersal2 stock and catch 

levels and capelin was seriously threatened with overfishing.9 

Nature of the policy mix: The policy mix aimed to address overexploitation of fish stocks, to 

ensure that fishing remained within sustainable levels. The policy mix contains three 

instruments: total allowable catches TACs for all commercially exploited species; individual 

tradable quotas (ITQs) for the same species; and a resource tax. TACs and quotas, i.e. catch 

limits on how much fish can be caught, can be employed as a fisheries management tool on 

their own. An ITQ, on the other hand, is a tool that intrinsically requires TACs and quotas to 

be established. ITQs are a cap-and-trade mechanism, and the TAC constitutes the cap on 

fishing opportunities. Therefore it could be stated that TACs are the primary instrument, and 

ITQs are an enhancing instrument. The introduction of ITQs was a pioneering step in fisheries 

management globally: Iceland was one of the first countries to try such a system. 
 

Lessons on decoupling  

Type of decoupling: Decoupling between economic output from the fish stocks in the sector 

from overexploitation of the fish stocks (i.e. beyond the total allowable catch set according to 

the maximum sustainable yields (MSY). 

Decoupling achieved: Absolute decoupling (within limits). Figure 5 presents an indicator the 

overexploitation of fisheries resources alongside an indicator of economic performance. The 

former is a measure of the degree to which Icelandic landings of cod (one of the most fished 

species) exceed the TAC set by the Icelandic government. The latter is the gross output of 

the fishing sector as a whole. The figure shows that the economic performance of the sector 

has grown steadily and very significantly over the period. At the same time, overexploitation of 

the fisheries resource has shown an overall downward trend, stabilising over the past decade 

at fewer than 10 per cent. 

                                                
2
 Demersal fish live and feed on or near the bottom of seas or lakes, living on sea floors and lake beds, 
which usually consist of mud, sand, gravel or rocks. In coastal waters they are found on or near the 
continental shelf, and in deep waters they are found on or near the continental slope or along the 
continental rise. 
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Figure 5 Performance of the policy mix in relation to gross output of fishing activity 

 

Source: Authorôs compilation based on Statistics Iceland for economic data and from Icelandic Marine Resources 

Institute for cod stocks 

Instrument mix  

Objective of policy mix: The policy mix itself does not have a stated objective as such, 

although the objective of the Fisheries Management Act is ñto promote [exploitable marine 

stocksô] conservation and efficient utilisation, thereby ensuring stable employment and 

settlement throughout Icelandò. The policy mix has developed over time in an ad hoc manner 

in that developments have not occurred as a result of a formal policy review cycle. TACs and 

ITQs were introduced to the herring and other pelagic fisheries in the mid-1970s to early 

1980s, and these were gradually applied to demersal stocks. In 1990 TACs and ITQs were 

obligatory for all commercial fisheries. A resource tax was introduced in 2002. Other 

supporting measures were introduced to address specific issues. One consequence of the 

ITQ system was that it incentivised high-grading, as the quota price can be high compared to 

the landed value of the fish. It created an incentive to discard less valuable grades. A ban on 

the practice of discarding10 was introduced to counter this. Technical measures, such as gear 

restrictions and area closures were introduced to protect juvenile fish, spawning areas, 

vulnerable marine ecosystems, and to reduce discards of unwanted species. 

Evolution of the policy mix: Figure 6 below illustrates this.  

Figure 6: Evolution of the policy mix  

 

Source: Authorôs compilation  
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Instrument impact on decoupling ï Key messages 

The policy mix has achieved sustainable exploitation of fisheries resources and enabled the 

fishing sector to become highly profitable. At least as much as the policy mix aimed to 

improve environmental sustainability, it aimed to maximise the profitability of the exploitation 

of the resource. Before the introduction of the ITQ system, profitability of the fisheries sector 

was poor.11,12 and the effect of the system was an increase in its efficiency by reducing fishing 

effort and fishing capital, rebuilding fish stocks, raising the quality of the landed catch and 

improving coordination between supply of landings and market demand.13 

Since the introduction of the ITQ system steady improvements in the state of fish stocks have 

been seen: herring stocks have risen steadily since collapse in the late 1960s, and cod stocks 

have more slowly begun to rise. Also, the percentage of the fish stock removed each year by 

fishing (i.e. fishing mortality) has declined significantly since the early 2000s and is presently 

at a historical low. Some argue that the stock could have been rebuilt quicker, had the mixed 

system which included effort restrictions as well as ITQs not continued from 1985 to 1990, 

and had small vessels not been subject to various exemptions from the system until 2004.14,15  

Implications for EU resource efficiency 

The EU Common Fisheries Policy (CFP) already includes TACs for a large number of stocks. 

In principle a system of transferable quotas could be applied at the EU level. A resource tax 

could also be introduced, but would need European Council unanimity. In 2013, the European 

Commission proposed the introduction of mandatory tradable quotas (ITQs) for all Member 

State, but this was very unpopular and rejected early on in negotiations. In Icelandôs case, the 

ITQs also proved unpopular at the beginning, but these eventually yielded excellent results. In 

any case, Member States are free to establish tradable quotas, as some do, including 

Denmark and the UK, and resource taxes also.  

It also became apparent from the Icelandic example that the gradual introduction of ITQs in 

the demersal fisheries was less effective than the much more direct and complete introduction 

of ITQs in the pelagic fishery. However, the rationale behind having a mixed system was to 

improve acceptability of the scheme, and such concerns should be taken into consideration 

when designing a catch share scheme.  

Sources and references: 

Arnason, R. 2008. Iceland's ITQ system creates new wealth. The Electronic Journal of Sustainable 
Development, No 1, (2) pp35-41. 

Gissurarson, H. 2000. Overfishing: The Icelandic Solution. Institute of Economic Affairs, London. 

Hamilton, L., Otterstad, O. and Ögmundardóttir, H. 2005. Rise and fall of the herring towns: impacts of 
climate and human teleconnections. Climate Change and the Economics of the World's Fisheries, 
pp100-125. 

Haraldsson, G. 2008. Impact of the Icelandic ITQ system on outsiders. Aquatic Living Resources, No 
21, pp239-245. 

Hardin, G (1968) The Tragedy of the Commons. Science, No 162, (3859) pp1243-1248. 

Kristofersson, D. and Rickertsen, K. 2009. Highgrading in Quota-Regulated Fisheries: Evidence from 
the Icelandic Cod Fishery. American Journal of Agricultural Economics, No 91, (2) pp335-346. 
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4.1.3 More efficient use of aggregates in the UK 

Issue: Environmental impacts related to the extraction of aggregates include noise, dust, 

traffic, visual impacts, blasting, contamination of ground water and surface water, loss of 

amenity, impacts on archaeology, heritage and wildlife.16,17 The degree of impacts on the 

environment varies across different aggregates. 

Nature of the policy mix: The policy mix aimed to internalise externalities of aggregates 

production, as well as those related to landfilling. Through revenue recycling, funding was 

allocated to research and development of alternative uses of recycled aggregates.  
 

Lessons on decoupling 

Type of decoupling: Absolute decoupling  

Decoupling achieved: While aggregates consumption and construction output was closely 

correlated before 1995 (before the introduction of the Landfill Tax), analysis implies that 

absolute decoupling was achieved with an overall increase in construction output and an 

overall decrease in aggregates consumption over the 1995-2010 period ï see Figure 7.  

Figure 7: UK aggregates consumption and construction output against a 1995 baseline 

 

 

 

 

 

 

Source: Idoine, N. E., T. Bide, and T. J. Brown. 2012. United Kingdom Minerals Yearbook 2011, Nottingham, 

British Geological Survey. 

Instrument mix 

Objective of policy mix: The objective was to internalise externalities associated with the 

disposal of waste in landfills and with the supply of aggregates, as well as to encourage the 

use of alternative materials. 

Evolution: The landfill tax was introduced in late 1996. In 1995, Landfill Tax Credit Scheme 

(LTCS) was announced for landfill operators paying for remediation of closed landfill sites, 

research and other environmental improvements. Following a review in 1998, changes were 

announced to make the tax more environmentally effective including an increase in the 

standard rate, although the lower rate for inert waste (relevant to aggregates) did not change. 

Inert wastes used in the restoration of landfill sites and quarries were exempted from late 

1999. In 2003 the LTCS was reformed, and funding directed towards other activities. 
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Proposals for a levy on aggregates extraction were announced in 1997. A number of studies 

were commissioned and voluntary proposals as an alternative to a tax were presented by the 

national quarrying sector trade body. An aggregates levy was announced in 2000, and 

introduced in early 2002. Secondary aggregates from building and maintenance of highways 

and waterways are exempt from the levy. In early 2008 the levy was increased and further 

exemptions were announced, and a further rise took place in early 2009. The Sustainability 

Fund (revenue recycling) was discontinued in March 2011. An expected increase in the levy 

in early 2011 was delayed and the levy is to remain at its current level until 2013-2014. 

 

Instrument impact on decoupling 

A combination of instruments targeted at both supply and disposal have contributed to 

the success of the policy mix - the policy mix of the Aggregates Levy, Landfill Tax and the 

Sustainability Fund provided ña signal to producers of the need to change production methods 

and practicesò.18 Similarly, one might also attribute changes and technical improvements in 

construction practices to the success of the policy mix. 

Decoupling has reduced environmental externalities - the absolute decoupling of 

aggregates consumption from construction output and the corresponding substitution of 

primary aggregates with secondary and recycled aggregates contributed to a reduction in 

environmental externalities associated with the aggregates industry. 

 

Implications for EU resource efficiency 

Drawing on its assessment of aggregates policy in the UK, the EEA recommended that other 

EU countries considering the introduction of a tax on aggregates should: combine the tax in a 

package with other policy instruments (i.e. permits or standards); consider the elasticity of 

demand for aggregates (due to their low cost relative to transport and overall construction 

costs, demand for aggregates is generally inelastic); recognise and exploit the potential of 

recycling revenues to improve the public acceptability of a tax; and consider tax distortions 

across country borders when setting the tax rate.19 

Sources and references 

Department of the Environment, and Coopers & Lybrand. 1993. Landfill Costs and Prices: Correcting 
Possible Market Distortions: a Study, H.M. Stationery Office. 

European Environment Agency. 2008. Effectiveness of environmental taxes and charges for managing 
sand, gravel and rock extraction in selected EU countries, Copenhagen. 

Idoine, N. E., T. Bide, and T. J. Brown. 2012. United Kingdom Minerals Yearbook 2011, Nottingham, 
British Geological Survey. 

London Economics, and Department of the Environment Transport and the Regions. 1999. The 
Environmental Costs and Benefits of the Supply of Aggregates: Phase 2, Department of the 
Environment, Transport and the Regions. 

London Economics, C. L. Spash, and Department of the Environment Transport and the Regions. 
1998. The Environmental Costs and Benefits of the Supply of Aggregates, Department of the 
Environment, Transport and the Regions. 
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4.1.4 A sound material cycle society in Japan 

Issue: An expected increasing dependency of high-tech industries (the major exporters of 

Japan) on imports of raw materials, including critical metals, encouraged the Japanese 

government to take initiatives in order to foster a óSound Material Cycle (SMC) Societyô
20

, 

aiming to ensure efficiency in resource use and recycling of waste products to create a 

circular economy.  

Nature of the policy mix: This policy mix is adapted from the broader óSMC Societyô policy 

mix, with a particular focus here on critical metals. The SMC Society objectives of higher 

resource productivity and secondary material use, are added to via an added focus on 

security of supply of critical metals.   
 

Lessons on decoupling  

Type of decoupling: Decoupling of domestic material use from economic growth from 2008 

onwards as a result of the policy mix, taking into account the results already achieved. 

Additionally, decoupling between economic growth and the use of critical metals is sought, 

but the specific initiaves taken are too recent to discern whether these were successful or not.  

Decoupling achieved: Absolute decoupling of material use (but not of critical metals). Japan 

achieved absolute decoupling of material use from GDP from 2001 onwards as a result of the 

policy mix. Resource productivity (GDP/kg natural resources) is 1 of the headline indicators 

used to monitor progress of the policy mix, and this has been increasing steadily. The 

evolution of this indicator points to relative decoupling, since GDP growth is faster than 

resource use and this ratio increases over time. As the natural resource input growth rate is 

negative every year since 2001, absolute decoupling in material use has been achieved.  

Critical metals decoupling is not yet clear as there are no specific indicators for these 

resources, and the measures taken are recent (2009 onwards). However, many projects are 

taking place to develop cost-efficient recycling technologies of critical metals and the amount 

of appliances containing metals collected for recycling have been increasing.  

Figure 8: Evaluation of the main indicators envisioned in the 2003 SMC Plan 

 

Source: Data collected from Environmental Statistics 2012 of the Japanese Ministry of Environment 

(http://www.env.go.jp/doc/toukei/contents/index.html) 
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Instrument mix  

Objective of policy mix: The aim of the policy mix is to create a closed-loop society in 

materials usage. No clear policy targets were designed into the first Fundamental Plan on the 

SMC Society. After an official review of the Plan, these were introduced in 2008 with the 2nd 

Plan of the SMC Society. It established 3 indicators with targets to 2015: resource productivity 

(GDP/Direct Material Input) to achieve a certain number of Yen/tonne; the cyclical use rate of 

materials between 14-15 %; and a final waste disposal amount limit.21 Critical metals were 

specifically addressed in the 2009 Strategy for Ensuring Stable Supplies of Rare Metals with 

4 aims: 1) ensuring supply of metals for industries dependent on their provision, 2) ensuring 

recycling of rare scrap metals, 3) developing alternative materials, and 4) fostering stocking of 

some rare metals. 

Evolution of the policy mix: Figure 9 below sets out the conceptualisation and evolution of 

this policy mix, as identified through the DYNAMIX project. The instruments used include the 

policy instruments of the SMC Plan (the 3 indicators, labelling, awareness campaigns and 

environmental liability), the Effective Utilization of Resources Law (fines, codes of conduct 

and quotas), and the initiatives such as the Home Appliances Recycling Law or the Mobile 

Recycling Network (investment), to name a few, but with a great emphasis in relation to 

critical metals on subsidies for R&D and awareness campaigns.  

Figure 9: Evolution of the Japanese Sound Material Cycle Society policy mix  

 

Source: Own compilation based on Japanese Ministry of the Environment (2010): Establishing a sound material-

cycle society - Milestone toward a sound material-cycle society through changes in business and life styles 
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Instrument impact on decoupling ï Key messages 

A clear vision is needed in order to achieve decoupling results on waste of materials ï 

Japan was able to engage all of society (consumers, businesses and governments) in the 

transition towards an SMC society due to a clear vision established in 2000 of what the SMC 

Society should be. In this vision, responsibilities were set out for consumers, businesses and 

government, enabling projects to be carried out that shifted the behaviour of consumers, in 

particular. After setting this vision, a continuous evolution of policy (2003, 2008 and many 

projects after) was essential to implement the SMC Society. 

Usage and promotion of the key economic sectors creating employment and business 

opportunities - The SMC Society, including for example recycling and disposal sites, market 

grew due to increased demand of scarce raw materials.22 Efforts (namely subsidies) 

concentrated on giving businesses opportunity to invest in R&D (a major sector in the 

Japanese economy) to develop cost-efficient technologies to recycle materials and critical 

metals.  

Setting indicators and targets help to get a broad overview of the implementation 

status ï The success of decoupling is apparent thanks to the 3 indicators included in the 

2003 SMC Plan. Their evolution is crucial to decide on policy of material waste management. 

In contrast, the critical metals management strategy does not have hard indicators, and 

success appears to be more modest.    
 

Implications for EU resource efficiency 

Japan and the European Union alike are forerunners when it comes to recycling. However, 

the EU still lags behind Japan in recycling critical metals. Both regions are very dependent on 

critical metals in their production processes. Japanôs practice of high investments, R&D and 

working with industry to develop better methods is an element EU Member States should 

consider in their policy design. 

The EU will have to continue to build a vision and engage businesses and consumers. Efforts 

are also needed in identifying how best to target tools at key economic sectors, as Japan did 

when concentrating efforts on R&D. There is also scope for the EU to take up certain 

indicators and targets beyond the already proposed and under development through the 

Resource Efficient Europe Roadmap. In particular, targets and indicators on cyclical material 

use and on final waste disposal volume (which were already proposed in the 5th 

Environmental Action Programme but deleted), would be interesting to explore.23  

 

Sources and references: 

Bio Intelligence Service (BIOIS) (2010): Preparatory Study for the Review of the Thematic Strategy on 
the Sustainable Use of Natural Resources 

Government of Japan (2008): Fundamental Plan Establishing a Sound Material Cycle Society 

Japanese Ministry of the Environment (2008): The World in Transition and Japanôs Efforts to Establish 
a Sound Material-Cycle Society 

Oko institut (2011): Study on Rare Earths and Their Recycling 
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4.2 Policy mixes targeted at land 

4.2.1 Conserving rural land in England 

Issue: This case study looks at the set of policies which govern the use of rural land for built 

development in England in a context of increasing pressure on rural land for built 

development. Prior to the policy mix there was a significant share of rural land being taken for 

built development; strong trends of rural outmigration and concerns that the agricultural sector 

was suffering; and indications of urban sprawl and ribbon development. 

Nature of the policy mix: To oversee land use developments and ensure that rural land is 

used efficiently and sustainably, a set of policies, primarily in the area of land use planning, 

have been introduced. The need to protect the countryside and rural areas from built 

development is to ensure the on-going protection and enhancement of natural resources and 

environmental services they provide. 

 

Lessons on decoupling  

Type of decoupling: Relative decoupling between new dwellings and rural land take was 

achieved: although the rate of decline has slowed, rural land continues to be taken for built 

development. The policy mix has probably contributed to a significant share of new built 

development occurring without impinging on rural land as evidenced by the number of new 

dwellings built and the amount of built development carried out on brownfield sites as 

opposed to on greenfield sites. In terms of decoupling the impacts of built development on the 

environmental services rural land provides, very limited decoupling has occurred if at all, as 

evidenced by the changing rural landscape since the 1950s and subsequent deteriorating 

biodiversity and heritage value of the English countryside.24 

Decoupling achieved: The share of land allocated to different land uses in the UK has 

remained relatively stable in the last 50 years. Since the introduction of the policy mix, the 

rate of rural land take for built development has declined. The average annual rate of rural 

land take for built development from 1927-1939 was approximately 25,000 ha which declined 

to 15,700 ha for the period 1945-1975 and further still to 5,000 ha in 2009.25 See Figure 10. 
 

Instrument mix  

Objective of policy mix: Control urban sprawl, reduce rural land take, stimulate agricultural 

production, and encourage the reuse of previously developed land for new dwellings and to 

increase the density of dwellings in developed areas. 

The principal instrument within this policy mix is spatial planning as all policy instruments 

within the policy mix are a form of spatial planning. These are the 1949 National Parks and 

Access to the Countryside Act 1949 (includes conservation designation for National Parks, 

Areas of Outstanding Natural Beauty and Heritage Coasts), the 1955 green belt system; the 

1996 óBest and most versatile landô distinction (to inform land use planning decisions with 

regards to rural land to ensure that the most fertile land is used for agriculture rather than built 

development); and the 2008 Planning Act  (for major infrastructure planning). In the 1990s, 

targets were also developed for the reuse of brownfield sites. 
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Two additional instrument types have been included as influencing land planning policy but 

not consisting of the key components: property rights and quotas. Indeed, the target to 

prioritise the redevelopment of previously developed land over built development on non-

developed land is primarily a planning instrument, however it could also be perceived as a 

quota. 

Figure 10: Policies and instruments on UK land use and their decoupling results 

 

Source: Authorôs compilation (data sourced from Land Use Change Statistics, 2012; DCLG, 2011; DCLG, 2013) 

The identification of brownfield sites to be given priority for re-development over new 

development on greenfield sites was a key element in the success. In addition, the mapping 

of best and most versatile land to identify land with the potential for high yields to ensure that 

this land is used for agriculture is intended to provide a rationalised assessment of the 

economic and environmental benefits of land use in planning decisions.  

Evolution of the policy mix: is set out in Figure 11 below.  

Figure 11: Evolution of the UK land use policy mix  

 

Source: Authorôs compilation 
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Instrument impact on decoupling ï Key messages 

The identified policy mix sought to decouple built development from rural land use. The 

principal policy instruments aimed to control built development and facilitate the 

containment of urban areas, densification of already developed areas and the 

protection of designated conservation sites. It also sought to strengthen the rural 

economy by prioritising agricultural production as the principal source of rural income in a bid 

to mitigate rural out-migration and meet growing demand for food and fuel. Agricultural 

production has increased over this time and the reversal of rural out-migration indicates that 

the policy mix was successful in strengthening rural vitality. 

The policy mix has been relatively successful in limiting urban sprawl; however, the 

implications of later trends of urban out-migration, the declining area of green belt land, and 

degradation of the rural landscape over the past 50 years (with loss of native woodland 

species and habitats, loss of boundary features, and a decline in the number of designated 

conservation sites) should not be overlooked. The on-going rural land take for built 

development, although small, indicates that as a relatively finite resource, this trend is not 

environmentally sustainable, particularly when coupled with evidence of landscape 

degradation. 

 

Implications for EU resource efficiency 

There has been definite success in slowing down the rate of rural land take for built 

development over the course of the past century. While the policy mix has been relatively 

successful in limiting urban sprawl; implications of later trends of urban out-migration and the 

declining area of green belt land should not be overlooked.  

The designation of conservation sites is commonplace across the EU as is support for 

agricultural production. Together these policies already offer a degree of protection for rural 

land from built development at an EU level. The controlled land planning approach to contain 

urban sprawl does offer certain benefits as discussed in the evaluation; however, it is a 

contentious issue with debate as to how much it might restrict construction development and 

investment growth. Due to these reservations, and in the current economic climate, it is 

questionable how much weight this approach would carry at an EU level.  

 

Sources and references: 

Bibby, P. 2009. Land use change in Britain. Land Use Policy 26 (S), S2:S13. 
http://bis.gov.uk/assets/foresight/docs/land-use/jlup/03_land_use_change_in_britain.pdf  

Gallent, N., Juntti, M., Kidd, S. and Shaw, D. 2008. Introduction to Rural Planning. Routledge; Oxon 
(UK). 

http://bis.gov.uk/assets/foresight/docs/land-use/jlup/03_land_use_change_in_britain.pdf
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4.2.2 Reducing land sealing in Germany 

Issue: Land is a limited resource and under pressure from increasing demands for 

agricultural and forestry products as well as land requirements for settlements and 

infrastructure. The sustainable use of land is key to the provision of ecosystem services, be it 

regulation of water quality, availability of water resources, provision of food or storage of 

carbon in soils. Hence, land is a key resource that needs to be protected. An important driver 

that reduces the usability of land is urbanization and the increase of settlement areas, often 

referred to as ñland takeò26 or the increase of settlement areas/ artificial surfaces over time, 

usually at the expense of rural areas.27 

Nature of the policy mix: The policy mix aims to achieve a reduction in additional land take 

in Germany. It focuses on the policies in place at the federal level, and gives illustrative 

examples from the national, regional and municipal levels. 

 

Lessons on decoupling  

Type of decoupling: The decoupling to be achieved in this context is that between economic 

activity (GDP growth) and further land take in particular through the increase in settlements 

and traffic areas.  

Decoupling achieved: The comparison between the economic development expressed as 

GDP and the development of land take show that trends for both have (steadily) increased 

over the last 10 years, as illustrated in Figure 12 below. 

Figure 12: Trends in land take and GDP in Germany, 2000-2009 

 

Source: Statistisches Bundesamt. 2010. FS 3 Land- und Forstwirtschaft, Fischerei, R. 5.1 Bodenfläche nach Art 

der tatsächlichen Nutzung 2009, Wiesbaden (accessed on 23.07.2013 at http://www.umweltbundesamt-daten-zur-

umwelt.de/umweltdaten/public/document/downloadImage.do?ident=21306) 
































































