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PLENARY SESSION 

LET’S CALL IT RESOURCE PRODUCTIVITY, AND LET’S BE BOLD 
 

Keynote speech by Mr. Ernst Ulrich von Weizsäcker 

 
Resource efficiency denotes the efficiency with which resources are used in simple processes 

and turned into economic value. Resource productivity refers to the total value created in a 
country‘s economy divided by the total resource use. Efficiency gains tend to be in the vicinity of 
10%, and in a few spectacular cases above 100%. Productivity gains can grow by a factor of five 
easily within a time span of perhaps 30 – 40 years.  

Sustainable development requires a reduction of ecological footprints in the rich countries by a 
factor of five or so, and major increases in the poor countries of the ―Human Development Index‖. 
The Factor Five agenda could be at the core of answers to the social and environmental challenges 
of our days. It will require policy changes to make sustainable production and consumption 
economically profitable or rational. One of the most plausible instruments would be a trajectory of 
actively increasing energy and other resource prices in proportion with annual increases of resource 
productivity. 

Efficiency and productivity gains are wonderful. But a mature society will also have to learn 
―sufficiency‖. 

PROMOTION OF A SOUND MATERIAL-CYCLE SOCIETY IN JAPAN AND THE 3R 
INITIATIVE 

 
Keynote speech by Mr. Masayoshi Namiki 

 
See presentation. 
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REGULATION OF RESOURCE USE IN OPEN ECONOMIES – Contribution to Panel D 
 

By Siddhartha Mitra* 

 Non Technical Summary 

This paper explores the impact of trade and foreign direct investment on the regulation of 
resource use in economies. Four important messages emerge: 

1. Regulation of resource use by the government or regulator is important even for closed 
economies. This is because producers and consumers do not always internalise the cost of 
resource use even in closed economies. Examples of such costs are the costs imposed by a 
producer on the rest of the society through pollution generated by production and costs 
imposed on future generations by the present one through over extraction of a resource 
such as oil or even water (though some of this cost is mitigated by evolving more efficient 
technologies for extraction and use). 

2. It is not clear whether trade leads to more pollution/resource extraction than autarky. 
Trade does usually introduce more competition among producers and thereby leads to 
resource efficiency. But it also results in an increase in the overall scale of production. 
Thus, the net effect of trade on aggregate resource use/ pollution could be either positive 
or negative. 

3. Important adverse effects of trade and their prevention: Open access under trade can lead 
to dangerous outcomes. A sudden exposure to high demands from foreign countries can 
make producers in a nation compete with each other to ceaselessly exploit the open access 
resource, possibly to extinction. It is very necessary therefore to regulate open access after 
an economy opens up through collaboration among civil society organisations, local 
stakeholders, government and sometimes even multilateral organizations. Such 
collaboration among diverse groups is important in order to ensure that no party misuses 
the assigned regulatory role.  

In the case of some resources such as gold or oil, resource extraction becomes 
progressively difficult very fast. Exposure to higher purchasing power through opportunities 
for trade might not bring about a huge increase in extraction in such cases. This is because 
costs of extraction rise rapidly with volumes extracted. However, in the case of resources 
where these costs do not increase rapidly over large ranges of extraction and use (such as 
the case of water), trade or foreign direct investment can bring about a huge increase in 
use very soon. This might lead to rapid resource depletion. Thus, an increase in openness 
of economies needs to be accompanied by measures such as water charges, a tax on 
extraction per unit volume etc. to regulate the use of such resources.  

4. By encouraging the spread of pollution efficient or energy efficient technologies trade or 
foreign direct investment seemingly contributes to emission reduction. In many cases such 
an increase in efficiency might result in such a large increase in production/consumption 
that an increase in pollution or energy use results (Jevons‘ Paradox). In today‘s energy 
driven world a broad based systematic scheme has to be devised to reward nations as well 
as citizens for investing in cleaner energy saving measures, through household level audits 
of energy use which map into an energy use audit at the national level, which tilt the 
incentive structure in favour of energy savings as opposed to extravagant energy use.  
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PARALLEL SESSIONS - POLICY MODULES 

Module 1. Improving Knowledge - Material Flow Analysis and Indicators 

Module 2. From Waste to Resources – Government Policies 

Module 3. Technology and Innovation 

Module 4. Sustainable Mining and Recycling 

Module 5. Sustainable Manufacturing and Distribution 

Module 6. International Co-operation and Partnerships 
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Module 1.  
IMPROVING KNOWLEDGE: MATERIAL FLOW ANALYSIS AND 
INDICATORS 

 Information for decision making (macro, micro) 

 Business sector applications 

 Scientific knowledge (impacts, costs) 

PROGRESS OF MFA FROM KNOWLEDGE TO POLICIES 
- EXPERIENCES IN JAPAN AND INTERNATIONAL ACTIVITIES – 

 
By Yuichi Moriguchi, National Institute for Environmental Studies, Japan 

 
Material flow analysis (MFA) has a considerable history. From a purely academic viewpoint, 

recent MFA studies might seem like reinvention because MFA is based on a simple and generic 
methodological principle, namely, mass balance or mass conservation of materials.  Nevertheless, 
valuable progress in MFA is apparent in the application of MFA to environmental and other policies, 
in the compilation of data by official statistical institutions, and in the efforts to develop 
methodologies and improve the relevance of this system-analytic tool in a policy environment. 

We in Japan have benefited from interactions with international activities. The year 2003 was a 
significant milestone for policy-relevant uses of MFA and Resource Productivity (RP) indicators.  In 
Japan, the Fundamental Plan for Sound Material-Cycle Society (FPSMCS) was adopted. A set of 
three Economy-Wide MF indicators was introduced into the FPSMCS, and numerical targets were set 
for each indicator. In parallel with this progress at the national level, the Japanese government took 
a leadership role in international policy forum, such as G8 Environmental Ministers meeting, which 
led to more recent activities within OECD. 

In parallel with increasing policy demands, methodological progress by research communities in 
areas such as industrial ecology has been remarkable during the last decade. There is a wide variety 
of MFA studies and applications. Development of indicators and accounting framework has been the 
priority subject. A ratio between economic variables and resource or environmental variables has 
been developed and used to represent the concept of de-coupling, RP, or eco-efficiency.  

There are several alternative views to rationalize the need to reduce the total requirement for 
materials and thus improve RP. For example, 

We need to reduce the massive environmental pressures in material resources extraction. 

 Dematerialization directly contributes to prevention of the generation of massive solid 
wastes at the end-of-life of material resources. 

 Dematerialization contributes to a reduction of life-cycle energy consumption, greenhouse 
gas emissions, and other environmental impacts. 

In Japan, material flow indicators seem to be accepted as a means of demonstrating the 
transition from a society of mass production, mass consumption, and mass disposal to a more 
environmentally sound material-cycle society. However, experts have often debated whether or not 
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macro-MF indicators are rational proxy indicators that properly represent both resource and 
environmental problems. Such debate led to the inclusion of supplementary indicators to the 2nd 
FPSMCS to better meet the policy concerns for resource conservation and environmental protection. 

At the OECD/Japan Seminar in September 2007, we identified key priorities in desirable 
developments and direction for next steps: 

 Monitoring International trade and hidden flows  

 Monitoring the environmental impacts of different material flow categories 

 Monitoring the economic and environmental performance of 3R-related activities 

 Fostering the use of resource productivity indicators 

 Providing disaggregated accounting and information 

 Upgrading the extent and quality of material flow data 

The need for an integrated approach that links upstream resource issues and downstream 
waste issues through the 3Rs and/or the circular economy/society concept, is attracting increasing 
attention.  The accumulation of reliable scientific knowledge and data in this field in a fully 
international context is truly essential. 

EUROPEAN NATURAL RESOURCE USE IN A WORLD-WIDE CONTEXT 
RESULTS FROM THE GLOBAL RESOURCE ACCOUNTING MODEL (GRAM) 

 
by Mr. Stefan GILJUM, SERI* and Mr. Christian LUTZ, GWS** 

 
With increasing international trade in the world economy, the inclusion of indirect (or 

embodied) natural resource requirements of traded products receives growing importance, when 
domestic production and consumption patterns are evaluated from the perspective of global 
sustainable development. In this paper, we present results of calculations with a newly constructed 
global, multi-regional, environmental inputoutput model, the Global Resource Accounting Model 
(GRAM). The model was developed in order to illustrate the physical dimension of Europe's 
economic interrelations with the rest of the world and to analyse European natural resource 
consumption and trade in a global perspective. GRAM disaggregates 52 countries and world regions, 
represented with input-output tables of 48 economic sectors and linked by bilateral trade flows in 25 
product groups. The model integrates the latest (2006) edition of IO tables published by the OECD 
with the OECD‘s Bilateral Trade Database and is extended by a global database on resource 
extraction in all countries of the world. 

We discuss the structure of the GRAM model, with a particular focus on the integration of the 
environmental data in physical units with the monetary core model and the technical 
implementation of the model system. We then present several types of results. 

First, we calculate aggregated indicators on material consumption of countries and world 
regions (such as the EU). Thereby, we compare, where raw material extraction takes place in 
the world economy versus where the final products manufactured with these raw materials are 
consumed.  

Second, we assess international trade flows to identify main net-importers and net-exporters 
of different categories of natural resources in the world economy.  
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Third, we disaggregate results in terms of product groups and types of materials, in order to 
identify those products with the largest direct and indirect resource requirements and those 
economic sectors, which use the largest amounts of raw materials. 

Keywords: embodied resource requirements, material flow accounting (MFA), inputoutput 
analysis, international trade, raw material consumption. 

_______________ 

 *) Sustainable Europe Research Institute (SERI), 
**) Institute for Economic Structures Research (GWS) 

MEASURING THE RESOURCE INTENSITY OF CONSUMPTION AND PRODUCTION 
 

By Mr. Edgar HERTWICH, Norwegian University of Science and Technology 

 
This paper presents a framework and methods to calculate the resource intensity of final 

consumption as a function of the resource intensity of production, use and disposal. Life-cycle 
assessment and input-output analysis are standard methods to account for both the emissions (and 
hence use of atmosphere and hydrosphere) and the use of mineral, fossil, and biotic resources per 
unit consumption. Resource intensities can be presented graphically in form of the E2 vector. The 
resulting figures show the resource intensity of consumption as a result of the resource intensities of 
production, use, and disposal. We review the use of energy as an example resource. 

DIRECT AND UP-STREAM ENERGY REQUIREMENTS AND CARBON EMISSIONS IN THE 
CZECH REPUBLIC: AN OVERALL PICTURE AND A CASE OF METAL COMMODITIES 

 
By Jan Kovanda, Helga Weisz, Gloria Gerilla, Miroslav Havranek, Tomas Hak, Charles 

University Environment Center, Czech Republic 

 
This paper treats the issue of direct and up-stream energy requirements and carbon emissions 

related to the production system in the Czech Republic. These energy requirements and carbon 
emissions were calculated for 1999 and 2003 using input-output technique, described e.g. in 
Hannon et al. (1983), Miller et al. (1985) and Machado et al. (2001). The basic analytical tool 
employed for the calculation was a symmetric input-output table. The calculation was carried out for 
all commodities produced in the Czech Republic with the focus on basic metals and fabricated metal 
products (further referred to as the metal commodities). The structural decomposition analysis was 
further applied in order to attribute changes in energy consumption/carbon emissions to changes in 
final demand and to changes in technology. Calculated energy requirements and carbon emissions 
were linked to domestic final demand of commodities as well as to their exports. In this respect, 
material flows related to exports can be viewed as the environmental pressure shifted from other 
countries to the Czech Republic. 

Results revealed that total energy requirements and carbon emissions related to all 
commodities consumption for final demand were growing in the Czech Republic between 1999 and 
2003. In the case of energy, this growth was rather driven by final demand abroad (exports), while 
in the case of carbon emissions, this growth was rather driven by domestic final demand. With 
regard to metal commodities, both energy requirements and carbon emissions related to final 
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demand went down between 1999 and 2003. This final demand was mostly driven by consumption 
abroad, as metal commodities as defined above largely include semi-manufactured products, which 
are only rarely used for domestic final demand. In spite of this decrease, contribution of metal 
commodities to the total energy and carbon flows was profoundly higher in both years than the 
contribution of corresponding sectors to the total value added. It is therefore obvious that focusing 
on this commodity group is a very efficient way how to decrease total energy requirements and 
carbon emissions of the economy. 

Structural decomposition analysis showed that changes in technology pressed the energy 
requirements and carbon emissions down both in the case of all commodities and the metal 
commodities. Final demand also slightly pressed the energy requirements and carbon emissions 
down in the case of metal commodities, which allowed for a decrease in these flows. Final demand 
however strongly pushed the energy requirements and carbon emissions up and overbalanced the 
technological gains in the case of all commodities, which led to an increase in these flows. In order 
to decrease overall energy requirements and carbon emissions in the following years, either the 
influence of technological change has to be strengthened by additional investments in less 
energy/carbon intensive technologies and by production of less energy/carbon intensive 
commodities or the growth of overall final demand has to be abated or both. 

Acknowledgements 
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BUSINESS SECTOR APPLICATIONS OF MASS BALANCES 
 

By Mr. Peter JONES, Biffaward, United Kingdom 

 
See presentation. 
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A NEW FRAMEWORK FOR RESOURCE PRODUCTIVITY: THE CASE OF IN SOUTH KOREA 
 

by Mr. Sangwon SUH, Assistant Professor, University of Minnesota, United States 

 
National and supranational resource productivity measures have been widely adopted by 

industrialized countries including European countries and Japan. These measures are largely based 
on so called economy-wide MFA approach, where Direct Material Input or Direct Material 
Consumption is related to Gross Domestic Product. These measures tend to provide more favourable 
results for industrializing countries that rely more on services while importing semi-finished and 
finished products from outside. Industrializing countries, on the other hand, will get less favourable 
results as they consume large amount of raw materials and resources for producing semi-finished 
and finished products, substantial part of which are exported. Furthermore, there seems to be a 
dissonance between the traditional resource productivity framework and practical improvement in 
resource productivity by industries due to the aggregation over materials and sectors. Each natural 
resource displays unique characteristics in our environment and the economy, and such properties 
should be taken into consideration in developing resource productivity measures in order to properly 
appreciate the realistic implications of using natural resources. The same holds for industries. Two 
different industries cannot be directly compared using its quantity of total material use, because 
they have different needs of materials and different materials serve different purposes. Last but not 
least, industries demand information on supply security of natural resources and price-oriented risks 
of using natural resources, and such information can be used for them to strategically plan 
sustainable use of natural resources. Here I propose a new framework that addresses these issues 
that are : 

1. based on life-cycle perspective; 

2. material specific weighting scheme; and 

3. industry-specific analysis. 

TOWARDS AN ADVANCED METHODOLOGY FOR ASSESSING THE GLOBAL 
ENVIRONMENTAL IMPACTS CAUSED BY THE MATERIAL FLOWS OF A NATIONAL 

ECONOMY 
 

by Jyri SEPPÄLÄ, Finnish Environment Institute 

 
Most environmental impacts emanate from the use of materials. For this reason, material flow 

accounts (MFA) based on physical and economic input-output (IO) tables give an interesting starting 
point for an environmental analysis of an economy. In order to achieve sustainable development, it 
is important to recognize the material flows which cause the most stress to the environment or even 
exceed environmental capacity. For this purpose, a team consisting of researchers from the Finnish 
Environment Institute (in charge), the Thule Institute (University of Oulu), the MTT Agrifood 
Research Finland and the VTT Technical Research Centre of Finland, started a project named 
ENVIMAT. The aim of the project was to produce an overall picture of the environmental impacts 
caused by the material flows of the Finnish economy, taking also into account the impacts of the 
main imported raw materials and products. The environmentally extended input-output tables (EE-
IO) include 151 industry sectors and over 900 products and services. Domestic environmental 
interventions (emissions, resource extractions and land use) were estimated using e.g. the Finnish 
air pollutant inventories and other national registers. However, environmental interventions of 
imported materials were assessed using alternative approaches based on national emission factors, 
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international life cycle inventory (LCI) databases, data from an existing EE-IO application in the 
USA, and various combinations of these. For the assessment of environmental impacts, 4 different 
life cycle impact assessment (LCIA) methods were used, including13 environmental impact 
categories (e.g. acidification, eutrophication etc.). The methods used normalization and weighting  
as optional phases for aggregating the impact results. Finally, the results were interpreted using  
alternative combinations of the import data and different impact assessment methods. The results 
showed that material flow indicators such as total material requirement (TMR) do not describe 
environmental effects well. In addition, the different data used and the assumptions made for the 
assessment of impacts caused by imported materials led to  great variation in the results. Using the 
observations of the Finnish EE-IO application we hope to contribute to the discussion about global 
best practices to assess global environmental impacts in the context of EE-IO. 

URBAN RESOURCE EFFICIENCY: THE CASE OF BUDAPEST METROPOLITAN AREA 
 

by Mr. István POMÁZI and Mr. Elemér SZABÓ, Ministry of Environment and Water, 
Hungary 

 
At the period of urbanization, in the most developed countries the sustainable uses of natural 

resources have become more and more important. Exploring urban material flows could help to 
better understand complex input-output processes, and the material consumption of the population. 

Hungary‘s capital, Budapest together with its surroundings is a highly developed metropolitan 
region in Central Europe where technical and economic advances have made it possible to support 
about 2.5 million people (25 per cent of the country‘s total population) on about 2500 km2 land 
area. This population depends on a continual supply of materials, energy and information to 
function. Economic activities are highly concentrated in Budapest agglomeration producing roughly 
40 per cent of the national Gross Domestic Product. 

The economic changes in Budapest between 1950 and 1990, coupled with a large population 
increase, brought with them greater resource needs and unprecedented waste generation habits. 
After the political transformation in 1990, radical economic, demographic and social changes have 
occurred which had altogether a great impact on different resource uses (e.g. water, energy, land 
and food), and resource efficiency. 

This paper highlights the economic and environmental transformation of Budapest by 
emphasizing the following aspects: development and transformation of the economy; material 
resource consumption and waste generation and related environmental impacts. The main findings 
and recommendations of the case study can contribute to underpin a more resource efficient urban 
policy and design. 

INDUSTRIAL ECOLOGY IN GENEVA:  
INITIAL FINDINGS AND PROSPECTS FROM THE ECOSITE PROJECT 

 
By Mr. Suren ERKMAN, Université de Lausanne, Switzerland 

 
 See presentation. 
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Module 2.  
FROM WASTE TO RESOURCES: GOVERNMENT POLICIES 

 Material management 

 Markets and market instruments 

 Legal and institutional frameworks 

 Product policies 

THE ROAD FROM LANDFILLING TO RECYCLING: COMMON DESTINATION, DIFFERENT 
ROUTES 

 
By Mr. Lars Fogh Mortensen on behalf of the European Environment Agency (EEA) and its 

European Topic Centre on Resource and Waste Management 

 

 Achieving effective policy outcomes: the importance of tailoring waste management 
policies to national conditions 

Each country's waste generation profile varies according to numerous factors including 
economic growth, population density and consumer behaviour. Waste management choices depend 
on the existing waste management facilities, infrastructure and governance structures. EU waste 
policy is instrumental for determining the potential outcomes to be achieved, but country level 
policies determine the actual outcome. To gain insights into whether a strategic shift in broader 
waste management has occurred, the EEA is analysing the approaches and combinations of policy 
instruments that countries are taking in the management of their municipal waste, particularly in 
the context of the Landfill Directive. 

 Country factsheets on waste policies and trends across the EU-25: a useful 'one-
stopshop' for information 

The EEA and its Topic Centre on Resource and Waste Management has carried out a survey of 
municipal waste policies and trends across the EU-25, and has consolidated the results into one 
easily-referenced source: a set of 25 country factsheets, freely available at 
http://waste.eionet.europa.eu/etcwmf/publications/factsheet. The factsheets contain information 
about: 

 national legislative frameworks on waste; 

 national policies, implemented or planned, to shift waste management practices in a less 
environmentally harmful direction according to the waste hierarchy; 

 data on waste generation and management; 

 list of tools and instruments, implemented or planned at national or regional level that aim 
to manage municipal waste and used tyres according to the waste hierarchy. 
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 Patterns in approaches to waste management: the emergence of three country groupings 

The EEA's country factsheets show that broadly speaking countries can be categorised under 
three waste management 'groupings', according to the strategies for diversion of municipal waste 
away from landfill and the relative shares of landfilling, material recovery (mainly recycling and 
composting) and incineration. The first grouping comprises countries which maintain high levels of 
both material recovery and incineration, and which have relatively low landfill levels. The second 
grouping brings together countries with high material recovery rates and medium incineration levels 
and where there is a medium dependence on landfill. The third grouping contains those countries 
whose material recovery and incineration levels are both low and whose dependence on landfill is 
relatively high. 

INDUSTRIAL ECOLOGY IN ASIA 
 

By Mr. Antony SF CHIU, De La Salle University, Philippines 

 

 See presentation. 

STRATEGIC OPTIONS FOR SOUND MATERIAL CYCLE SOCIETY IN ASIA 
 

by Mr. Yasuhiko HOTTA and Mr. Mark ELDER, Institute for Global Environmental Studies, 
Japan 

 
There is a risk that economic integration in East Asia and increasing trade of secondary 

materials driven by demands of materials in industrializing countries can undermine nation-based 
recycling systems (e.g. Hotta and Elder et.al. 2008). A trade model is used to analyse the impact of 
further economic integration on trade in secondary materials, especially focusing on resource 
demands of the manufacturing industry for durable goods in developing East Asia. 

Based on the results from the model analysis it is argued that waste and recycling issues that 
are conventionally thought of as primarily municipal and domestic in nature are rapidly becoming 
internationalized through economic integration. Thus, in order to realize a sound material-cycle 
society there is a strong need for East Asian countries to jointly develop appropriate policy 
responses. 

For example, in addition to the Basel-based trade measures, that are currently much discussed, 
there is a need to establish proper incentive mechanisms for actors in the recycling sector and to 
develop the capacity for cleaner and safer practices in developing and industrialising countries. This 
requires both domestic and regional initiatives.  

In this context, we propose and discuss a strategic policy option based on how incentives for 
shifting the flow of materials from informal and improper recycling and waste management practices 
into proper and safe practices in East Asia can be created. 
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FROM WASTE TO RESOURCES: PACKAGING IN THE UNITED STATES 
 

By Ms. Sara HARTWELL, Office of Solid Waste, United States Environmental Protection 
Agency 

 
 See presentation. 

THE CIRCULAR ECONOMY IN GERMANY 
 

By Mr. Jürgen GIEGRICH, Institut für Energie-und Umweltforschung (IFEU), Germany 

 
See presentation. 

UNIFORM WASTE SOLUTIONS FOR EVERYONE? 
 

By Mr. Johann FELLNER, Vienna University of Technology, Austria 

 
The study presented was aimed to determine whether the waste management systems, that 

are presently applied in affluent countries are appropriate solutions for waste management in less 
developed regions. For this purpose, three cities (Vienna, Damascus and Dhaka) which differ greatly 
in their gross domestic product and waste management were compared. The criteria for evaluation 
were economic parameters, and indicators as to whether the goals of waste management 
(protection of human health and the environment, the conservation of resources) were reached. 
Based on case studies, it was found that for regions spending 1—10 capita —1 year—1 for waste 
management, the `waste hierarchy' of prevention, recycling and disposal is not an appropriate 
strategy. In such regions, the improvement of disposal systems (complete collection, upgrading to 
sanitary landfilling) is the most cost-effective method to reach the objectives of solid waste 
management. Concepts that are widely applied in developed countries such as incineration and 
mechanical waste treatment are not suitable methods to reach waste management goals in 
countries where people cannot spend more than 10 per person for the collection, treatment and 
disposal of their waste. It is recommended that each region first determines its economic capacity 
for waste management and then designs its waste management system according to this capacity 
and the goals of waste management.  

EXPERIENCE WITH CHARGES AS ECONOMIC INSTRUMENT IN THE WASTE 
MANAGEMENT 

 
by Ms. Rut BÍZKOVÁ, Ministry of the Environment, Czech Republic 

 
Information on waste management policy in the Czech Republic and use of secondary 

materials, regional waste management plans, application of charges coming from waste 
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management since 1990, their motivational function up to the present time and proposals of 
transformation for future period. 

TRANSITION TO A RECYCLING-MINDED SOCIETY 
 

by Mr. Pierre PORTAS, Waste ï Environment Cooperation Centre, France 

 
The shift from a society dominated by habits of throwing things away to a society that favors 

recycling requires the promotion of good governance, the establishment of adequate regulatory and 
normative framework and a commitment to international cooperation. 

Such an ambitious societal project should benefit from and be guided by a set of 
comprehensive and coherent universal environmental principles and norms. 

The environmentally sound management principles, developed and instrumented in the context 
of the implementation of the Basel Convention and the OECD Recommendation C(2004)100, provide 
the required long-term perspective and workable framework for assisting governments and industry 
to move towards building a recycling society respectful of people and the environment. 
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Module 3.  
TECHNOLOGIES AND INNOVATION 

 Clean technologies in key sectors 

 New (bio-, nano-) technologies 

 Information technologies 

 Organisational innovation product policies product policies 

SUSTAINABLE INNOVATION: NEED FOR LEADERSHIP 
 

By Mr. Martin Charter, The Centre for Sustainable Design, UCCA, United Kingdom 

 
The paper gives an introduction to sustainable innovation. This is followed by discussion over 

the need for companies to take a strategic approach and consider organisational needs in planning 
and implementation stages. Finally, the potential role of designers in sustainable innovation is 
highlighted and conclusions put forward. 

Innovation is about the successful exploitation and commercialisation of new ideas. It can 
include, but is not restricted to the ideas and research stages of the innovation cycle, or to novel 
technology alone, although these are core elements of innovation. It can include ‗low tech‘ as well as 
‗high tech‘ technologies. As with general innovation, there is an emerging recognition that 
sustainable innovation is not just about new concepts but is about commercialisation of 
technologies, products and services and about entrepreneurship. Sustainable innovation can be 
defined as covering the spectrum of levels of innovation from incremental to radical. Whilst there 
are no absolute or quantifiable definitions and boundaries, four main levels of innovation can be 
defined in the context of environmental improvement.  

Sustainable innovation needs to be implemented as part of an appropriate strategic approach. 
This includes focusing on: 

 Mission and shared vision 
 Senior management buy-in 
 Business case 
 Integration and embedding in existing organisational processes 
 Explore opportunities for generating product-related environmental value 
 Learning through pilot approach 
 Ongoing development (not one-off) 
 Working with suppliers 
 Organisational needs 
 Roles and responsibilities 
 Role and needs of designers 

Sustainable innovation is an emerging topic amongst policy makers and leading-edge 
companies. However, developing organisational approaches to successfully implement sustainable 
innovation are still at the early stages of development. Some companies are trying to deliver 
approaches based on existing systems and others are utilising external experts and stakeholders. To 
enable sustainable innovation to happen and be integrated into organisational system there is a 
need for leadership and commitment from senior management with on-going engagement of key 
business functions in the process. Designers have a potential role in sustainable innovation, 
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however, levels of awareness and understanding of sustainability need to increase to ensure that it 
is seen as an opportunity agenda, rather than one of constraints over creativity. 

 Websites: www.cfsd.org.uk/eco-i-net www.score-network.org  

INNOVATION AND RESOURCE-EFFICIENCY: DEVELOPMENT OF AN ENERGY- AND 
MATERIAL-EFFICIENT CIRCULATOR PUMP 

 
By Mr. Joan Thiesen and Mr. Arne Remmen, Aalbord University, Denmark 

 

 See presentation 

INNOVATIONS AND MARKETS FOR RESOURCE EFFICIENCY 
 

by Mr. Inge PAULINI, Department ñSustainability Strategies and Informationò, 
Federal Environmental Agency, Germany 

 
The presentation will address the following aspects: 

 Lead markets for environmental technology 

 Market potentials and economic opportunities 

 International patent analysis of environmental technology 

 Environmental technology atlas for Germany 

 Strategies to increase resource efficiency 

NEW CENTRE IMPROVES MATERIAL EFFICIENCY IN FINLAND 
 
 

By Mr. Henrik ÖSTERLUND, Motiva OY, Finland 

 
Motiva Oy has established a new centre that promotes material efficiency in Finland.Services 

for companies and public sector start during spring 2008. The idea of setting up the centre was 
launched in Finland's national programme to promote sustainable consumption and production.The 
centre will create possibilities for material efficiency and attention will also be put on barriers. At 
Motiva Oy material efficiency is seen as an extensive concept which can be promoted by diverse 
activities and approaches. Motiva‘s key focus is that harmful impacts and life cycle thinking have to 
be considered when material efficiency is promoted. Otherwise solutions may not be sustainable. 
Motiva sees that material efficiency aims at producing competitive products and services by using 
less material inputs while harmful impacts are minimized during the life cycle. This principle 
describes Motiva‘s approach and attitude towards material efficiency. The Material Efficiency Centre 

http://www.cfsd.org.uk/eco-i-net
http://www.score-network.org/
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aims at being a well known and independent national coordinator, information source and network 
former in material efficiency matters. In Finland there are several organizations that contribute to 
material efficiency. The new centre will establish interactive networks between material efficiency 
stakeholders and professionals and act as a data and knowledge hub. Products and services of the 
Material Efficiency Centre will be chosen and developed according to demands of its target and 
stakeholder groups. The demands may relate for example to issues like sustainability, 
competitiveness or legislation and regulation. Among the first products and services will be material 
efficiency audit and analysis tools for companies. The first service for the public sector is a helpdesk 
that assists in sustainable public purchasing. Later on these first pilot services will lead to developing 
more sophisticated tools for different industrial branches. Material efficiency analysis concepts and 
tools related to product oriented environmental management are examples of these. Motiva Oy 
produces expert services in order to promote efficient energy and material use and renewable 
energy. The company‘s services are utilised by the public administration, businesses, communities, 
and consumers. The company‘s entire share stock is in Finnish state ownership. 

RESOURCE EFFICIENCY KNOWLEDGE TRANSFER NETWORK CASE STUDY 
 

by Mr. Arnold BLACK, The Resource Efficiency Knowledge Transfer Network, 
United Kingdom 

 
C-Tech Innovation Ltd has been responsible for delivering the UK Governments vision to 

innovate industry through resource efficiency processing and technologies. This highly focussed 
knowledge transfer activity is delivered through a combination of an advanced web-based 
knowledge management platform together and experienced team of knowledge transfer managers 
and regional technology managers. The Network‘s activities is supported by extensive knowledge 
and information bases – science & technology, waste & resource data, economics, and legislation. 
Over the last 30 months the project has established a network of over 3000 organisations using 
state of the art internet delivery and one on one follow up contact. This membership covers so 150 
academic institution, 2500 companies and 300 government and third party organisation. Of the 
2500 companies over two thirds are SME‘s. Out of the membership currently 1000 members are 
actively interacting with the core team of 15 technology managers or through the interactive tools 
on the bespoken web portal www.resource-efficiency.org. To date the RE KTN programme has 
leveraged over £25 million of research projects from small, two party collaboration of a value in the 
low thousand £ to multi-million € projects across the EU with in the Framework programme.  To 
date these supported activities have produced six highly innovative spin out companies in areas 
diverse as Ionic Liquid separation to advanced hydrogen storage. Within these projects the KTN has 
select 25 post graduates to support with in depth business training and mentoring from the team 
and other prestigious mentoring institutions. Using the resources and intellect of the membership 
the RE KTN has developed seven strategic reports in subjects such as Lightweighting, Bioplastics, 
Life Cycle Analyse (for SME‘s) and Material Security of Supply to mention just a few. Their report on 
Electrical and Electronic Equipment recovery in Japan, following a week long technology mission to 
the key Japanese companies such as Toshiba, Sony and Panasonic, won an ISWA award best 
publication. A follow up technology mission to compare the WEEE technology available in Europe 
visited companies like Bosch, Siemens and Fraunhopher IVT. These documents and reports also 
form the basis for high level discussion and lobbying with the Regulators and Government on 
resource efficiency barriers and best practise. The Network is recognised as exemplar in Europe and 
has been asked to present at the recent Environmental Technologies Action Plan (ETAP) Forum and 
other prestigious event in Brussels. 

The substance of the presentation would cover how this is agenda is delivered nationally in the 
UK using the KTN structure and state of the art e-delivery tools. 

http://www.resource-efficiency.org/
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INNOVATE TO ACCELERATE THE TRANSITION TOWARDS A “RESOURCE EFFICIENT 
ECONOMY 

 
By Mr. Tom VEREIJKEN, Resource Efficiency Alliance, European Partners for the 

Environment 

The Resource Efficiency Alliance 

 1. A New Agenda 

The Alliance focuses on energy, water, food and materials, a new scarcity and security agenda, 
the importance of purchasing – including supply chain guidelines and green public procurement - 
and responsible financing. The Alliance objective is to explore how innovation might be used to 
assist the shift towards a less resource-dependent society, while maintaining levels of prosperity. 

 2. Alliance Uniqueness 

The Alliance connects and develops synergies between four key market levers: Public and 
Private (a) Sustainability Standards Setters, (b) Sustainability Investors, (c) Sustainability 
Purchasers and (d) Sustainability Performance Raters. These key players are all interacting in a 
globalized economic framework addressing the whole value chain, including outsourcing. Their 
initiatives are source of eco-innovation and profit. Brought together in the Alliance, these four actors 
are able to spin an improvement cycle that can foster system change. 

 3. An Ambitious Business Response 

The European Council recently urged: ―Business leaders and other key stakeholders including 
workers‟ organisations and non-governmental organisations to propose an ambitious response in 
support to the implementation of the EUSDS‖. Following this call, the Alliance wishes to turn the 
current global environmental and social challenges into opportunities. Europe‘s efficiency agenda 
requires that public and private sustainability standards setters, sustainability investors, 
sustainability purchasers and sustainability performance raters and trust builders have: 

1. A Shared Vision of Europe’s Goal in a globalised and eco-innovative economy, after the 
Steel and Coal Community, after the Single Market, after the Euro, the ―New European 
Economic Agenda‖ is to build a Resource-Efficient and Low-Carbon Economy and a Well-Being 
Society for all. It should lead to a real ―metamorphosis of Europe‖ at an accelerated speed. 

2. A Shared Strategy to Speed Up the shift towards a low carbon and resource efficient 
economy through new public private partnerships in support to targets as defined by Public 
authorities. This strategy should activate two main leverages: the investment and purchasing 
powers of the public and private sectors as well as citizens. 

3. A Shared Framework to Scale up best practices, mobilizing private capital through new 
financial instruments, facilitating investments and purchasing of advancing performing 
products and defining new criteria as lifetime costs. 

4. A Shared Plan of Action to Mobilise Consumers and Create a Critical Mass of 
Enlightened Citizens through public and private green purchasing initiatives, aggregation of 
certificates and bundling initiatives, CO2 domestic projects for the building and the transport 
sectors, education and RTD. 

In addition to that, a ―Four Levers Joint Action Plan‖ will be presented during the EU French 
Presidency (second half of 2008). 
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ENVIRONMENTAL MANAGEMENT BASED ON THE ECO-EFFICIENCY INDICATOR 
“FACTOR T” 

 
By Mr. Norio TAKEYAMA, Toshiba Corporation 

 
Manufacturers have two important tasks regarding the creation of a sustainable market.  One is 

to develop energy efficient products and them at reasonable prices.  The other is to provide and 
deliver accurate and simple information to present the environmental performance of their products 
to consumers.  On the other hand, manufacturers also have responsibility for grasp and disclosure 
of information about environmental impact such as CO2 emission originated from their own 
manufacturing sites. 

The eco-efficiency is often utilized such a situation as discussing the environmental 
performance of products or business process.  Concerning about the product eco-efficiency, it is 
defined by two significant aspects of products; their functional performance (= product value) and 
their environmental impact. However, while its definition is clear, these calculating process are 
various among many products by many manufacturers and academia. 

Toshiba group has been promoting the unique eco-efficiency indicator as a tool of the corporate 
environmental management, named ―Factor T‖ since 2003.  There are three unifications in it.   The 
first is environmental impact factor described as the total damage cost to the endpoint.  The second 
is value factor which described quantitatively against the multiple functions of each product. The 
third is total eco-efficiency between manufacturing and products. 

Toshiba group wants to be at the forefront of efforts to establish a sustainable society. By 
creating new value through products and reducing the environmental impacts of business activities, 
we aim to double Toshiba Group‘s overall eco-efficiency by fiscal 2010 compared with fiscal 2000.  

With Environmental Vision 2050, established in November 2007, which aims to raise overall 
eco-efficiency to a factor of 10 by fiscal 2050 compared with fiscal 2000, Toshiba Group announced 
its commitment and determination to contribute to a better environment by recognizing and 
responding to environmental issues. 

We will endeavor to address environmental issues through two approaches with regard to the 
products and services we offer: the Energy Approach and the Eco Products Approach. From the 
perspective of energy supply, the Energy Approach includes promotion of safe nuclear power 
generation, improving the efficiency of thermal power generation and establishment of carbon 
dioxide capture and storage technology, reduction of power losses from transmission lines, and 
practical applications of distributed power supply and renewable energy. From the perspective of 
consumer products, the Eco Products Approach includes development of technologies that change 
lifestyles, products that pursue efficiency and reduction in power consumption. Also, in terms of 
manufacturing processes, we are working to achieve eco factories, including energy-saving clean 
rooms for semiconductors and LCDs, energy-saving factories and buildings, and vigorous adoption 
of renewable energy. 
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EXAMPLES OF SIEMENS INNOVATIONS ALONG THE ENERGY CHAIN TO SAVE ENERGY 
AND REDUCE GHG EMISSIONS 

 
by Mr. Ralf PFITZNER, Siemens AG, Germany 

 
Selected examples of innovations will be shown along the energy chain – power production 

(e.g. high-efficient gas turbines), distribution (e.g. high voltage direct current transmission lines) 
and consumption (optimized lighting systems, energy performance contracting, drive systems). The 
focus will be on energy efficiency which leads to saving of resources e.g. regarding fuels.. Some 
innovations are driven by technologies, e.g. nanocoatings of turbine blades, others require 
organisational innovation such as energy performance contracting. Prerequisites and success factors 
will be discussed. 

GREEN COMPETITIVENESS IN THE MEDITERRANEAN REGION 
 

By Ms. Virginia ALZINA, Regional Activity Centre for Cleaner Production, UNEP MAP 

 
The main goal of the UNEP Regional Activity Centre for Cleaner Production (RAC/CP) is to 

promote mechanisms leading to sustainable patterns of production and consumption in the 
Mediterranean Region.  

At the 11th Euro-Mediterranean Economic Transition Conference (Brussels 18th-19th June 2007), 
and more specifically in the C.2 Session on ―The Environment as an opportunity‖, it was concluded 
that more awareness needed to be raised within the international community about the large 
economic benefits that can be obtained by implementing good practices and available techniques to 
cleaner production. 

In an effort to tackle the above, CP/RAC launched an innovative initiative under the name of 
GRECO that focuses on boosting green competitiveness in the Mediterranean Region by 
enhancing the visibility of the financial opportunities generated by the environment.  

The development of environmental technologies and techniques, and their diffusion throughout 
the Mediterranean Region, could increasingly become a real green competitiveness win-win strategy 
for all Mediterranean partners. But this will only be possible if the right proactive attitudes and new 
mechanisms and approaches are put in place.  

Even though environmental activities are increasingly seen as a source of competitive 
advantage, the present scenario is still not one of promoting environmental strategizing among 
businesses in the Mediterranean Region, although it should constitute one of the top priorities in 
―joint environmental and economic policy making‖. 

Additionally, the introduction of the environmental regulation and of economic instruments in 
Mediterranean countries, bring the need to consider the reinforcement of eco-entrepreneurship 
based on green competitiveness. The issue is one of wiring up the innovation framework to create 
favorable conditions for companies to engage in voluntary/profitable/competitive eco-innovation 
activities in their production processes.  

Today, certain activities being presently undertaken by National Clean Production Centers or 
equivalent institutions in the Mediterranean and linked, to a certain extent, to the promotion of 
green competitiveness are at very initial stages.  
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To strengthen the above, GRECO seeks to develop a number of activities including: i) fostering 
the generation, diffusion and transfer to the private sector of CP technological interventions; ii) 
devise new financial mechanisms to foster the development and diffusion of these green competitive 
technologies; iii) identify new options and roles for firms participating at different stages of 
production in global value chains, regarding the adoption of technology flows and green 
competitiveness techniques; iv) integrate public actors from the economic spheres; v) develop 
economic market research on green competitiveness; vi) promote public-private partnerships for 
green competitiveness; vii) data dissemination and networking; and viii) the role of corporate social 
responsibility (CSR) in green competitiveness and sustainable consumption issues.   

It is the need to improve environmental performance that is triggering green innovation and 
competitiveness in the Mediterranean Region, and creating the conditions for an emerging market 
for green technological innovation and applied techniques for clean industrial production. Knowledge 
fosters innovation and innovation is the element that can make the environment a benefit ―pushing 
factor‖ for a sustainable Mediterranean society. 
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Module 4.  
SUSTAINABLE MINING AND RECYCLING 

 Corporate cases 

 Metals stewardship 

 Material recovery and recycling 

 Governance and the EITI 

RESOURCE EFFICIENCY IN THE MINERALS AND METALS SECTOR 
 

by Mr. John ATHERTON, International Council on Mining and Metals (ICMM) 

 
See presentation. 

THE USE OF MATERIAL FLOW MODELLING FOR IMPROVING THE SUSTAINABILITY OF 
THE ALUMINIUM INDUSTRY 

 
by Mr. Robert CHASE and Ms. Marlen BERTRAM, International Aluminium Institute 

 
The aluminium industry is a pioneer in tracking all its global flows annually from mining to use 

and recycling. To do so it has developed a comprehensive mass flow model based on ―Material flow 
Analysis‖ methodology. The industry embodies these flows in a comprehensive and up-to-date flow 
chart and makes it available to the public on an annual basis since 2003. Furthermore the material 
flow work enables to identify additional potential sources of material for recycling and to forecast 
future emissions from production and savings during use. The industry is continuously improving the 
model with better statistics and the help of research centres, universities and the International 
Energy Agency. 

THE RAW MATERIALS INITIATIVE OF THE EUROPEAN COMMISSION 
 

Mr. Hans S. Pietersen, European Commission, DG Enterprise and Industry 

 1. Political context 

The Council of Ministers (Competitiveness)  requested the Commission on 21 May 2007 to 
‗develop a coherent political approach with regard to raw materials supplies for industry, including 
all relevant areas of policy (foreign affairs, trade, environmental, development and research and 
innovation policy) and to identify appropriate measures for cost-effective, reliable and 
environmentally friendly access to and exploitation of natural resources, secondary raw materials 
and recyclable waste, especially concerning third-country markets‘. 
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This issue has also been addressed in the Commission‘s staff working document on the 
competitiveness of the non-energy extractive industry in the EU whose principal focus was on 
means to improve the EU domestic supply situation1. 

The international dimension of the raw materials question was recognised at the G8 Summit in 
Heiligendamm on 6-8 June 2007 which adopted a declaration on „Responsibility for raw materials: 
transparency and sustainable growth‟2, focussing in particular on the important role of the extractive 
sector. 

The 4th report3 of the High Level Group on Competitiveness, Energy and the Environment of 11 
June 2007 underlined the need for a shift towards a more resource efficient production and 
sustainable resource use globally, taking account of the EU thematic strategy on Sustainable Use of 
Natural Resources4 as well as the forthcoming policies on Sustainable Industrial Policy5 and 
Sustainable Consumption and Production6. 

 2.  Objective of the Communication 

The aim of this current initiative is to examine the factors that affect the long term sustainable 
supply of raw materials (primary, secondary, waste) to the EU economy, and to ensure a coherent 
political approach to the challenges arising. The main focus will be on the non-energy extractive 
industry. In the course of preliminary work the following five main challenges have been identified: 

1) Increase the supply of raw materials from European sources on a sustainable basis 

2) Ensure sustainable and a more transparent supply from third countries 

3) Encourage capacity building in developing countries 

4) Encourage greater efficiency in the use of resources 

5) Establish an adequate EU knowledge base on raw materials 

The final objective is to prepare a political document (Communication) to be sent to the 
Council of Ministers and to the European Parliament. Our expectations are: 

 To raise the political awareness: so far this has been very much focused on the energy 
side with significantly less attention being paid to non-energy aspects (which may also 
prove to be critical); 

 To provide a coherent reply (in line with existing EC policies7), as requested by the 
Council, because the issue is multi-facetted; 

 To provide possible recommendations or lines of action rather than new specific 
regulations. 

 3. Further information & links 

EC Staff Working Document ―Analysis of the Competitiveness of the non energy extractive industry in the EU, 
SEC (2007) 771 

Press Conference Vice President Verheugen 

Paul.Anciaux@ec.europe.eu and Hans-Sierd.Pietersen@ec.europa.eu  

http://ec.europa.eu/enterprise/steel/index_en.htm 

                                              
1 Available at : http://ec.europa.eu/enterprise/steel/index_en.htm 
2 Available at : http://www.g-8.de/Webs/G8/EN/Homepage/home.html 
3 Available at : http://ec.europa.eu/enterprise/environment/hlg/hlg_en.htm#rec 
4 Available at: http://ec.europa.eu/environment/natres/index.htm  
5 Available at: http://ec.europa.eu/enterprise/environment/sip_en.htm 
6 Avaialble at: http://ec.europa.eu/environment/eussd/escp_en.htm 
7  e.g. Thematic Strategy on the Sustainable Use of Natural Resources, Communication on the Competitiveness of the Metals Industries, Communication on the 
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MATERIALS RECYCLING: MAIN TRENDS OF A NEW INDUSTRIAL SECTOR IN BRAZIL 
 

Ms. Heloisa V. de Medina, Centro de Tecnologia Mineral (CETEM), Brazil 

 
One of the most important R&D axes for the Twenty first century is the environmental 

paradigm according to which production and consumption of raw materials have to be sustainable. 
Since the last two decades, pollution prevention, waste minimisation, materials recovery and end-
of-life products recycling has been a growing subject of interest in Brazil. Worldwide new materials 
and new products were developed to be recycled. Designing activities were enlarged to cope with 
the principle of life-cycle product management. In terms of the sustainability of mineral and 
materials industry the recycling activities means maximisation of minerals utilisation (extending 
natural resources lifetime), minimisation of energy usage (enforcing energy conservation), 
minimisation of materials production (reducing costs and wastes). But on the other hand it also 
claims for clean technologies (at both levels: production and recycling), enforced environmental 
legislation, well-organised collection systems and large market assuring secondary materials supply 
and demand for recycled materials. 

On this sense industrial recycling activities depends on the economic viability of recycling 
processes tht is a key issue for the emerging recycling industries that are often linked to complex 
waste streams from civil construction, and end of life products (ELP). In the words of Wernick and 
Themelis (1998): "Demand for scrap metals depends on industry structure and the availability of 
production technologies that accommodate scrap feeds to yield value added products. This complex 
market relies on the decisions of many independent actors, including scrap dealers, brokers, 
dismantlers, and smelters." For ELP the major contribution should come from automobile industry 
and electric and electronics products which are the largest materials intensive industrial sectors. 
Nevertheless the economic viability of recycling for such ELP depends on materials separation, the 
first stage in the metal recycling chain. Materials treatments, chemical and metallurgical processes 
as well as lower concentrations of the desired metal in the secondary source increase the difficulty 
of separation. On the other hand new technologies such as spectroscopic analysis using lasers 
introduced in shredding operations came to assure and to speed the technical evolution in this field. 
Anyway to get the best and the soundest methods on separation is nowadays the most important 
challenger for materials science and engineering. 

For automobile industry, according to European Automobile Manufacturers Association (ACEA) 
(http://www.acea.be) the factors that determine the recyclability of single materials and 
components include the purity of the recovered products, the market for the recovered products, 
the monetary value of the material, the cost of collection and transport, the cost of sorting, the cost 
of transformation into reusable material and the cost of disposing of any residual material.  

In the past, materials were selected from a ―menu‖ where all available materials were listed. 
Materials substitution was done part by part, e.g. a plastic bumper replacing steel one. During the 
late eighties carmakers had largely implemented the simultaneous engineering approach, and took 
advantage in reducing the number of parts in a vehicle by integrating functions embodied in new 
parts.  From now on they do all the project phase in parallel, rather than in sequence, and in 
partnership networks including materials suppliers, auto parts producers, electronic systems 
dealers, and, together, they have to rethink globally the conception of new cars balancing technical 
performance and environmental impacts, from the birth to the death of the new vehicle. The project 
specifications have to go from the assembly to the disassembly specifications to enhance the 
recyclability of the automobile as a whole. Nowadays the project of a product aiming at facilitating 
recycling, the so-called eco-conception or eco-design, more than a new method or concept, is a 
process of change or evolution of the activity of the project that includes the environment as one of 
the variables considered in all phases of the development of the product. In Europe, this new form 
of planning has allowed the companies to follow the demands of the environmental legislation and 

http://www.acea.be/
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even go beyond it, anticipating and preventing problems of discharge of parts, components and 
even end-of-life-products. 

In the last decade recyclability improvements have been motivated by many different reasons 
among then we can point out: 

1. more restrict environmental legislation  
2. unstable supply of natural resources particularly some rare metals 
3. reducing the developed countries dependence on strategic metals  
4. Economic advantages of secondary metals production: lower energy consumption, global 

emissions and production costs.  
5. emergence of new recycling technologies 
6. establishment of ELP collecting systems(aluminium can, automotive batteries, tires)        
7. designing for environment and designing for recycling practices 
8. development of new and recyclable materials and products 
9. economic opportunity in terms of income and jobs for the less developing countries. 

Since the early nineties recycling are becoming a new and sound and competitive industrial 
activity in Brazil. The main secondary materials for reprocessing are aluminium, steel, glass, paper 
and plastics. These materials came from packing, end of life products, as well as from components 
and parts from manufactures suppliers of automotive sector and electric and electronic devices. 

For instance Brazil is the first one in aluminium can recycling and one of largest primary 
Aluminium producer in the world. Aluminium industry in Brazil employed around 50.000 people and 
Aluminium Recycling Market has an important social role because it generates more than 150 000 
non-specialised jobs in collection of Aluminium cans. Among other benefits generated by aluminium 
can recycling, ABAL (Associação Brasileira do Alumínio - Brazilian Aluminium Association) highlights: 
environmental preservation – in addition to reducing the extraction of bauxite, recycling liberates 
room in sanitary landfills –, electric power savings, which reaches as much as 95% in the production 
process."...". Still according to ABAL on electric power, aluminium can recycling in Brazil, 
corresponds to roughly 0,5% of all the energy produced in the country‖. Together with aluminium, 
paper, glass and plastics are also of the most recycled materials. According to Plastivida plastics 
recycling sector in Brazil involves more than 500 companies and US$ 400 million. In 2004 Brazil 
recycled over 700 thousand tons of plastic giving regular jobs to more than fifteen hundred people. 
Some examples of recycling market in Brazil are going to be provided at the Conference on 
Resource Efficiency. 
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THE STEEL ECO-CYCLE: A COMPREHENSIVE ENVIRONMENTAL RESEARCH 
PROGRAMME 

 
By Ms Birgitta Lindblad, Jernkontoret, Sweden 

 
Today Swedish steel producers strive to emphasise efforts to reduce the use of energy and 

emissions of carbon dioxide, as well as to economise the consumption of other natural resources. In 
the market place, Swedish steel producers offer customers high-technology niche products, such as 
high strength lightweight mild and stainless steel. These efforts can contribute significantly to the 
realisation of a sustainable society and become even more important with the current rapid increase 
in the consumption of materials in the growing economies of Asia. An increase in the consumption of 
steel can also be seen in the mature economies of Europe and Sweden as well 

The Steel Eco-Cycle is a four year (2004-2008) environmental research programme with the 
goal of developing reliable, resource-friendly and recyclable products that accommodate society's 
increasing demands. The steel eco-cycle encompasses the entire life cycle of steel. The result of this 
is more resource-friendly production of steel, product grades targeted for specific applications and 
also facilitate a better recycling of scrap metal.  

In this programme the steel industry cooperates with the mining, the scrap handling and the 
manufacturing industry. 

The steel eco-cycle uniquely combines traditional research projects within process and product 
development with new techniques for environmental impact assessments, both from  

the perspective of companies and society as a whole. The steel eco-cycle contributes to the 
realisation of a vision of "A closed-loop production and use of steel in society". This creates expertise 
in increasing the yield of iron and alloying materials and also in keeping these materials within the 
steel eco-cycle. 

The steel eco-cycle projects encompass the most important stages in the lifecycle of steel. 
Working simultaneously with all aspects of the project creates a unique opportunity for the 
development of new methods for environmental evaluation and assessment. Combining these new 
research areas benefits both the environment and the industry. As quickly as results are received, 
they are applied to the production, use and recycling of steel. The projects have been selected to 
span the entire steel cycle and are based on key criteria which incorporate the combination of 
research, industrial concerns and environmental issues. 
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The programme has been developed to ensure that each project and subproject are a fully 
integrated part of the steel eco-cycle. Common environmental goals of reducing waste loads, 
emissions and raw material demands are combined with the objectives of developing product and 
technological advances for the industry and integrating cross-research and cross-learning within the 
competence areas to benefit society as a whole. 

Results from the proposed research programme are anticipated to significantly contribute to the 
conservation of natural resources and energy in the manufacturing and use of steel. 

This will be accomplished by: 

 Providing knowledge, criteria and reliable methods to evaluate the environmental value, 
when developing new steel grades, processes and manufacturing technology. 

 Increasing the recycling of scrap metal and optimising the use of alloys in the steel eco-
cycle. 

 Effectively economising the use of steel in applications and products. 

The research programme will also provide: 

 Increased interdisciplinary and multidisciplinary cooperation between the research groups 
and the users of research results from the programme. 

 An increased number of qualified researchers within the environmental field. 

 A basis for commercialisation of the research results. 

The following projects are included in the current research programme: 

1. Shredder product streams 

2. Laser induced breakdown spectrosopy 

3. Recycling of steel 

4. Surface cleaning of scrap 

5. New slag systems for integrated steel production 

6. Retention, recovery and recycling of valuable metals 

7. New slag systems for scrap based steel production 

8. Improving high strength steels with energy efficient process routes 

9. Optimising retained alloy elements 

10. Weight optimisation and materials hygiene 

11. Life cycle environmental impacts 

12. Con joint analysis as a decision tool 

INTEGRATION BETWEEN MINING & SMELTING BUSINESS AND ENVIRONMENTAL 
BUSINESS 

 
By Mr. Masayuki Naka, DOWA ECO-SYSTEM CO,Ltd 

 
In environmental management and recycling, it is said that there are 3 factors to secure; 

Recovery of Valuables, Emission Control and Reduction of Residue to a Landfill. From this point of 
view, a nonferrous metal industry has a potential to play an important role that is ―The Anchor of 
Recycling‖ or ―The Joint of Recycling Loop‖ in it because the industry is naturally operating a 
separation and recovery process, in which it not only recovers valuable elements like gold, silver, 
copper and so on, but also has to handle hazardous elements like lead and cadmium as its products 
and arsenic as an impurity in crude ore, in safety.  

The Dowa Group, one of Japan‘s leading producers of nonferrous metals has been expanding its 
business field to environmental management & recycling (E&R) business such as Waste Treatment, 
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Soil Remediation and Metal Recycling successfully by means of integration between its mining & 
smelting business sector and E&R business sector. Because the mining & smelting business sector 
has been treating complex sulfide ore containing many kinds of metals historically, it is essential for 
it to form the network of the plants based on the various technologies of the separation and the 
recovery. Kosaka Smelter is the core of the network, in which the plants of the E&R business sector 
are also built. 

RECOVERING RARE AND SCARCE METALS FROM ELECTRONIC DEVICES 
 

By Mr. Christian HAGELÜKEN, Umicore 

 
Waste electrical and electronic equipment (WEEE) is usually regarded mainly as a waste 

problem which can cause environmental damage if not treated in an appropriate way. However, 
besides the waste dimension the enormous resource impact of electrical and electronic devices is 
widely overlooked. Modern electronics can contain more than 60 different elements and in their 
entity are a major demand factor for many precious and special metals. For some of these metals, 
e.g. indium, ruthenium, bismuth, tin or cobalt, electronic applications have been a significant driver 
in recent price rallies. Despite all efforts of the WEEE-directive to establish a circular flow economy, 
today the majority of these valuable resources is lost due to insufficient collection efforts, partly 
inappropriate recycling technologies, but above all due to large and often illegal exports streams of 
WEEE into regions without any or with inappropriate recycling infrastructures. This does not only 
significantly harm the European recycling industry but systematically depletes the resource base in 
secondary materials. 

Besides the direct impact of effective recycling on the resource base of the recycled metals 
itself, state of the art recycling operations also considerably mitigate greenhouse gas emissions. 
Primary production, i.e. mining, concentrating, smelting and refining especially of precious and 
special metals has a significant CO2 impact due to the low concentration of these metals in the ores 
and often difficult mining conditions. Recycling WEEE to recover the contained metals – if done in 
the right way – needs only a fraction of energy compared to mining ores in nature. This could 
significantly reduce the environmental footprint of a computer and other electronic devices. Some 
key figures are summarised hereafter: 

- EEE make up for 80% of the world mine production of indium, for 70% of ruthenium, 50% of 

antimony, 30% each of copper, tin, silver, and 15-20% of cobalt, selenium and bismuth. Their 

metal value at 2007 prices totals 45 billion US-$. If all these metals in EEE would derive solely 

from mining this would generate a CO2 burden of 23 million tonnes. 

- Global unit sales 2007 of cell phones (1.2 billion) and computers (255 million) alone account for 

3% each of the world mine production of gold and silver, 13% of palladium and 18% of cobalt. At 

2007 prices, the value of these metals in cell phone and computer production was 4.1 billion US-

$/a, their primary production equalled a CO2 burden of 2.4 million tonnes CO2. 

- Efficient recycling technologies exist for WEEE and other end-of-life products. Umicore recovered 

in 2007 in total 70,000 t of precious, special and base metals, with a total value of  3 billion US-$. 

The CO2 emissions of the plant were 0.27 million tonnes, compared to 1.3 million tonnes, if these 

metals would derive entirely from mining. 

- More than 60% of Europe‘s WEEE is currently not recycled properly, we are losing annually more 

than 5 billion US-$ of metals value and are wasting a CO2 saving potential of at least 4 million 

tonnes. 

- Our technosphere and end-of-life products are Europe‘s largest metals resource stock. Everything 

should be done to improve the exploitation of this ―mine above ground‖. 
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EXPORTS OF USED CARS AND ELECTRONIC EQUIPMENT FROM HAMBURG PORT - 
EMPIRICAL OBSERVATIONS AND SUGGESTIONS FOR IMPROVED IMPLEMENTATION 

OF LEGISLATION 
 

by Mr. Joachim LOHSE, ÖKO-Institut e.V, Germany 

 
The objective of this short-term study is to investigate the export streams from Germany on 

the seaway of used vehicles and used electrical and electronic-goods as relevant products with PGM-
content. Furthermore, it is important to get a better understanding of the key players (shipping 
companies, involved trading partners etc.) and the specific market mechanisms. The West African 
and Middle East regions have been chosen as exemplary destination regions and the seaport of 
Hamburg as the largest German overseas seaport. 

THE GLOBAL REPORTING INITIATIVE: 
INDICATORS FOR MINING AND RECYCLING 

 
By Ms Maaike Fleur, Global Reporting Initiative 

 
The Global Reporting Initiative (GRI) is a large multi-stakeholder network of thousands of 

experts, in dozens of countries worldwide. The GRI network is those in GRI‘s working groups and 
governance bodies, who use the GRI Guidelines to report, access information in GRI-based reports, 
or contribute to develop the Reporting Framework in other ways. 

GRI vision is that non-financial reporting will become as common as financial reporting. 
Hundreds of organizations around the world report using the GRI Sustainability Reporting Guidelines 
the G3- the world's de facto standard for reporting. 

The G3 provide guidance on defining Report Content, Quality and Setting the Report Boundary. 
The G3‘s Profile Disclosures ask for standard company information like the Disclosures on 
Management Approach ask for a brief overview of the organisations management approach to listed 
aspects and Performance Indicators ask for concrete performance data on sustainability topics. 
Indicator protocols provide detailed reporting guidance for the performance indicators. 

The GRI Sector Supplement for Mining and Metals pilot version February 2005 was developed in 
cooperation with the International Council for Mining and Metals (ICMM) in order to provide the 
sector with more specific guidance on the industry‘s unique sustainability challenges. The pilot 
version of the supplement has been used by tens of Mining & Metals companies. The mining and 
metals sector supplement consists of exploration, feasibility, construction, mining and metal 
processing (including metal fabrication and recycling), and closure.  

The reporting indicators for the mining sector on recycling are (and MM5): 

MM4: Percentage of product(s) derived from secondary materials. This includes both post-
consumer recycled material and waste from industrial sources (e.g. new scrap from fabricators 
and old scrap from end of life equipment), but excludes internal recycling within the facility. 

MM5: Describe policies for assessing the eco-efficiency and sustainability attributes of products 
(e.g. recyclability, material use, energy use, toxicity, etc.) 
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The information that mining companies provide on these indicators can be improved in 
consistency and accuracy. 

GRI and ICMM will work together to progress the supplement to a final version during the 
coming year. A multi-stakeholder Working Group will assess the reporting experience, up-date the 
supplement to the G3 context and develop indicator protocols to increase the level of comparability. 
GRI aims to release the Mining & Metals Sector Supplement Final Version in the summer of 2009. 

THE DYNAMICS OF MINERAL RESERVES: THE IMPACT OF DEMAND AND TECHNOLOGY 
ON THE SUPPLY OF MINERALS & METALS 

 
by Mr. Alain DUBREUIL, Research Scientist, Natural Resources Canada 

 
According to the Bellagio Principles and THE OECD GUIDE, indicators should be based on a clear 

vision and have desirable properties. Among them, indicators need to be a) easy to understand; 
b) directionally safe; and, c) broadly credible, accepted and legitimate. 

The G8 Summit Declaration (Heilligendamm, 7 June 2007) provides a vision on how mineral 
resources fit into sustainable development: 

Mineral resources have a great potential to contribute to poverty alleviation and sustainable 
development. We firmly agree on the need to further enhancing the contribution of mineral 
resources to sustainable growth and will continue to support resource rich countries in their 
efforts to further expand their resource potential while promoting sustainable development and 
good governance. Based on sound life cycle analyses, we will also encourage conservation, 
recycling and substitution of raw materials, including rare metals, for sustainable growth. 

Indicators must reflect the following facts regarding minerals and metals. Metals are used for 
specific properties in various products. They are generally produced from ores that have been mined 
and processed.  An increase in production efficiency in mining, mineral processing and refining 
decreases the cost of production of metals and ensures the financial viability of lower grade 
deposits.  Metals in products represent a stock of material that can be recycled. Economics and 
available technology are factors in determining which materials are selected to fulfil a function, e.g. 
copper wire or fibre optics in telecommunication applications.  Recycled metals substitute or offset 
the need to mine new metals.  However, given increased demand and the longevity of many metal 
products, primary metal production remains essential. 

The presentation will brought to the forefront some of the difficulties regarding indicators 
derived for mineral resources and metals. ―Mineral scarcity‖ is viewed by some as a function of 
demand and information on proven reserves and current rates of discovery. However, the size of the 
reserve is an economic concept – dependent on investment and technology. 

Companies see no incentive in defining their reserve too far in the future.  For example, in the 
case of copper, based on a time series the estimate of scarcity has been more or less constant. 

Several more examples including the ―use of natural resource indicator‖ will be discussed as 
well as suggestions for improved indicators. 
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Module 5.  
SUSTAINABLE MANUFACTURING AND DISTRIBUTION 

 Corporate cases 

 Product stewardship 

 Remanufacturing 

 Retailing and large-scale distribution 

IMPLEMENTING PRODUCT STEWARDSHIP AT ALCAN PACKAGING 
 

By Mr. Gerald REBITZER, Alcan Packaging 

 
The concept of life cycle management (LCM), or Product Stewardship, with its holistic mindset 

and toolbox approach, is gaining more and more acceptance from all stakeholder groups and 
specifically in industry. While not nearly as established as site oriented environmental management 
according to ISO 14001 or EMAS, or occupational health and safety management according to 
OHSAS 18001 yet, firms realize that the life cycle perspective enables a paradigm shift where 
environmental aspects are seen rather as an opportunity for value creation than a cost driver.  
Additional benefits are created if the specific implementation of life cycle management approaches 
does not only address environmental issues, but embraces social and economic aspects from the 
viewpoint of all relevant stakeholders. This focus on opportunities and value creation opens up new 
frontiers, where sustainability as defined by the Brundtland commission is the basis also for the 
long-term sustainability of the firm, ensuring stability and economic growth. 

While leading companies have recognized the aforementioned potentials, the real challenge is 
the operational implementation of life cycle management in strategic management, product and 
process planning, as well as in day-to-day decision-making in research and development, 
manufacturing, EHS, sales and marketing, communications, etc. This challenge can only be met if 
life cycle approaches can be easily applied, and social and economic aspects along the life cycle can 
be addressed also by acknowledged and somewhat standardized methods, similar to life cycle 
assessment approaches according to ISO 14040.  

The presentation will elaborate how the aforementioned challenges are addressed at Alcan 
Packaging, one of the world‘s leading provider of packaging solutions. Concepts and tools, 
specifically the Alcan Sustainability Stewardship Evaluation Tool (ASSET™), will be presented that 
are used for the implementation of life cycle management in the business processes, focusing not 
only on methodological, but also on management process development issues.  Starting from a 
vision of long term sustainability both for the company and the relevant stakeholders, possible 
solutions and hands-on experiences will be discussed. 

THE US GREEN SUPPLIERS NETWORK 
 

By Ms Kristin Pierre, Green Suppliers Network, USEPA 

 

See presentation. 
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STEELCASE’S EXPERIENCE WORKING WITH "GREEN SUPPLIERS" THROUGHOUT 
NORTH AMERICA 

 
By Ms.Mary Ellen MIKA, Steelcase Inc. 

 
The presentation will show the benefits to both our suppliers and Steelcase through 3rd party 

―lean & clean‖ assessments which identify waste-reduction and thus cost-reduction opportunities.  

Steelcase suppliers already participating in the Green Suppliers Network span these  industries: 

 Electrical parts / assemblies 

 Architectural wood doors and plywood products 

 Plastic injection molding, extrusions, assemblies  

 Sheet metal fabrication and finishing 

 Finished goods manufacturing (furniture products) 

 Task lighting and light fixture manufacturing 

 Zinc and aluminum die casting 

Some examples of suppliers‘ experiences are shown at the US EPA green suppliers website, as 
follows: http://www.greensuppliers.gov/gsn/page.gsn?id=success_stories. Excerpts from 
the website are given below. 

H&L Advantage 

H&L Advantage is a small injection molding manufacturer located in Grandville, Michigan. With 
the help of a Green Suppliers Network technical review, H&L Advantage has transformed the way it 
does business. »Read More 

Metalworks 

Metalworks is a small, family-owned company that manufactures metal filing cabinets. 
Metalworks employs about 300 people in three facilities located in northern Michigan. With the Lean 
and Clean Advantage, Metalworks has reduced its water use by more than 16 million gallons a year 
and trimmed the amount of chemicals added to their parts washing process by 20 percent. »Read 
More 

Rapid-Line Inc. 

Rapid-Line, a metal fabrication and tooling shop located in Grand Rapids, Michigan, supplies 
metal products for office furniture, automotive, and other industrial customers. With significantly 
increasing natural gas prices, Rapid-Line looked to the Green Suppliers Network to curb energy use. 
Rapid-Line reduced its annual natural gas consumption by 4,400 Mcf, saving $46,000. »Read More 

REMANUFACTURING IN THE UNITED STATES 
 

By Mr. Joe Allen, Caterpillar, USA 

 

 See presentation. 

http://www.greensuppliers.gov/gsn/page.gsn?id=success_stories
http://www.greensuppliers.gov/gsn/page.gsn?id=hl_adv
http://www.greensuppliers.gov/gsn/page.gsn?id=hl_adv
http://www.greensuppliers.gov/gsn/page.gsn?id=metalworks
http://www.greensuppliers.gov/gsn/page.gsn?id=metalworks
http://www.greensuppliers.gov/gsn/page.gsn?id=metalworks
http://www.greensuppliers.gov/gsn/page.gsn?id=metalworks
http://www.greensuppliers.gov/gsn/page.gsn?id=rapid-line
http://www.greensuppliers.gov/gsn/page.gsn?id=rapid-line
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THREE DIFFERENT APPROACHES TO REMANUFACTURING IN THE UK 
 

By Mr. David PARKER, Oakdene Hollins, United Kingdom 

 
Remanufacturing has a long industrial in the US, UK and parts of Europe.  A study by Oakdene 

Hollins8 published by RRF in 2004 estimated that its value could be as high as £5bn per annum, 
employing around 50,000 people.  All this had been achieved without Government recognition and 
with no promotion, as has been a feature of recycling. The study identified the trends in a range of 
sectors and the barriers to further expansion.  These ranged from poor perception of standards by 
purchasers, low cost competition, availability of used ―core‖ to lack of appropriate skills.  But 
remanufacturing and reuse have greater interest than just being marginal manufacturing activities.  
It is clear that dramatic – even Factor 4 – carbon benefits may be achieved, way beyond those 
available from recycling, and in line with the aspirations of European governments.  Further, truly 
major companies use remanufacturing as core business strategies without though to these 
environmental gains.  The challenge will be to incentivise more such companies to adopt the 
practice with both carbon and financial benefits. 

INNOVATION AND SUSTAINABLE PRODUCTION 
 

BY Dr Peter White, Procter & Gamble 

 
P&G is a global consumer products company, marketing over 300 brands in around 130 

countries, with over 140 manufacturing sites worldwide. 

P&G views sustainability as both a responsibility and an opportunity. Our responsibility is to 
ensure that our products, our packaging and our operations are safe, both for consumers, 
employees and the environment, but our opportunity is to improve the lives of the world‘s 
consumers, now and for generations to come, and through this build our business. 

Sustainable manufacturing is also both responsibility and opportunity. On the responsibility 
side, we have had an Environmental Management System in place for over 30 years, and we have 
the same Health, Safety and Environmental standards at all of our plants, no matter where we 
operate. On the opportunity side we have embraced eco-efficiency, which allows us to produce more 
from less. Each year we publish our resource efficiency in our Sustainability Report: currently of all 
the materials that enter P&G plants globally, over 95% ends up as packed product, and of the 
remaining material, over half is recycled. 

We have just set new sustainability goals for our operations. Over the last 5 years we have 
reduced CO2 emissions, energy and water consumption and waste generation from our plants by 
around 30% per unit of production. We have committed to another 10% reduction by 2012, which 
will represent a 40% reduction over the decade. 

There is an even bigger opportunity for resource efficiency, however, if we look more broadly 
than just manufacturing, and consider the entire lifecycle of our products. Lifecycle assessments 
have shown that for the whole of P&G‘s global operations, looking at the full lifecycle of all of our 
products, the biggest contributions to energy consumption and CO2 emissions occur in the use of 
products by consumers, in particular the heating of water to wash clothes. Therefore, looking at 

                                              
8 ñRemanufacturing in the UKò, published by RRF, funded by Biffaward and SEEDA. 
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product innovations, such as new detergents for cold water washing, can offer the biggest 
opportunities for improving resource and energy efficiency. 

Consequently we have also set a goal for sustainable innovation in our products:- by 2012 we 
aim to develop and market $20 bill in cumulative sales of such environmentally improved products. 

See www.pg.com/sr  

MOBILE TECHNOLOGY - NOKIA APPROACH 
 

By Mr.Olli-Pekka MÄKIRINTALA, Nokia 

 
See presentation. 

ENERGY EFFICIENT MICROPROCESSING 
 

By Ms. Silke HERMANNS, AMD 

 
 

See presentation. 

 

http://www.pg.com/sr
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Module 6.  
INTERNATIONAL CO-OPERATION AND PARTNERSHIPS 

 Development and MDGs 

 Sharing good practices 

 Capability Development 

 Institution Building 

PROMOTING THE 3R INITIATIVE AND ESTABLISHING A RESOURCE-CIRCULATING 
SOCIETY IN JAPAN AND IN ASIA 

 
By Mr. Kazuhiko TAKEUCHI, University of Tokyo 

 
The presentation will introduce Japan‘s efforts in promoting the 3R Initiative (Reducing, Reusing 

and Recycling Waste) and establishing a Resource-circulating Society both in Japan and Asian 
countries. It will explain ―the second fundamental plan for establishing a sound material cycle 
society‖ which has been just established in March 2008. 

The presentation consists of three pillars, which are; 

1. Establishment of the 2nd Fundamental Plan for Establishing a Sound Material-Cycle Society 

2. Spheres of resource –circulation at East Asia 

3. International Co-operation through 3R activities in Asia 

The characteristics of the 2nd fundamental plan are the following four points: 

(1) Establishment of international sound material cycle society in Asia and other regions 

(2) Integrated efforts with low carbon and nature-harmonious society  
(3) Creation of appropriate size of ―spheres of sound material cycle‖ from community-level to 
Asia-level which fits to characteristics of materials such as from biomass-waste to rare metals 

(4) Develop and reinforce numerical targets and indicators  

Concerning 3R initiative, based on the 3R initiative launched as G8 process (i.e. at the G8 
summit at Sea Island in the United States in 2004), we make efforts to promote 3R initiative in Asia 
to realize a sound material cycle society in Asian region as a win-win solution. First, each country 
should establish a Sound Material-Cycle Society domestically. At the same time, measures to 
prevent the illegal export and import of waste ought to be strengthened and improved. Then based 
on the above two points, it is important to facilitate the export and the import of recyclable 
resources as appropriate. We offer various forms of bilateral cooperation with Asian countries 
including Policy Dialogue for 3R Promotion. With collaboration with UN organizations, Japan has 
been assisting in making national 3R strategy in a number of countries. We also support building 
3R-related knowledge and technical hub in Asia. 
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ENHANCING THE ECOLOGICAL SUSTAINABILITY OF GLOBAL VALUE CHAINS  
 

By Ms Stephanie HELLWEG, Institute of Environmental Engineering, EHT Zürich 

The worldwide consumption of goods and services is growing and has severe environmental 
consequences. For instance, water use for agricultural products in water-scarce countries may have 
an impact on biodiversity as well as human health. In a globalized economy, such ecosystem 
damages often happens in the exporting countries, in many cases emerging economies, rather than 
in the location where consumption takes place.  

In order to mitigate the impact of consumption, tools are needed for consumers, retailers, 
processors and producers to reveal environmental shortcomings with geographical resolution. One 
tool to assess the environmental impact of products is Life Cycle Assessment (LCA). In an LCA the 
impact of products are recorded during all life-cycle stages, i.e. resource extraction, production, use 
and disposal. However, the specific needs of emerging economies are often not appropriately taken 
into account. For instance, adequate and feasible methods are lacking to evaluate the environmental 
impacts from water use or to assess the environmental services that ecosystems provide. The 
reason for the gap concerning water-scarcity assessment is due to the fact that LCA was initially 
developed in (and for) industrial countries. However, with increasingly globalized trade and the 
understanding that environmental problems need to be addressed worldwide, it becomes clear that 
such ―historical‖ shortcomings of the LCA methodology need to be eliminated. 

Within a joint project of several institutes at ETH Zurich and UNEP, a project is being set up to 
support the ecologically responsible development of the production and trade of goods sourced from 
emerging economies. One goal is to provide decision-support tools for a responsible supply-chain 
management and for sustainable production and consumption. The LCA methodology is taken as a 
starting point, complemented with regionally differentiated methods for assessing the impact of 
water and land use, for instance. Collaboration with a food retailer was set up to improve 
international food supply chains according to environmental and social criteria. In addition, 
ecosystem impacts from land use and water use as well as impacts from pollutant release and 
energy used are assessed per type and weight of product purchased and will be related to 
aggregated purchase data from the customs and retailers. A second component of the project deals 
with International Payments for Ecosystem Services. The schemes will be designed such that they 
complement the environmental assessment, to compensate for environmental impact caused. 

The assessment tools developed will also directly be applied within emerging economies. For 
instance, they will be used within existing collaborations on animal nutrition and dairy production in 
various countries (e.g. Peru). In these case studies, the impact on the environment as well as the 
functions that ecosystems provide will be taken into consideration.   

CAPACITY BUILDING TO REDUCE KEY BARRIERS FOR RESOURCES EFFICIENCY AND 
TECHNOLOGY TRANSFER IN THE AFRICAN CONTEXT 

 
By Mr Toolseeram RAMJEAWON, University of Mauritius 

 
Sustainable Consumption and Production (SCP) or Resources Efficiency needs to be put in the 

particular context of Africa. Only by explaining that Resources Efficiency would contribute to meeting 
other objectives (such as the MDGs) will it be perceived as a priority in its own right by 
stakeholders. Capacity Building  belongs to a strategy of support that addresses intangible factors 
such as human resources and organisational structures and decision making. Development 
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outcomes are still falling short of expectations, especially in Africa, and much of this shortfall is 
attributable to lagging capacity development.A much more strategic Capacity Building approach is 
needed for economy-wide and sustainable impact. It is, above all, an endogenous course of action 
that builds on existing capacities. 

The focus of a proposed approach is on helping to improve public sector capacity.Building state 
capacity has demand and supply sides. Effective demand is the driver of successful capacity 
enhancement strategy. but historically emphasis has been on supply. More importantly the inability 
to use existing capacity in a given country effectively is a barrier. The strategy is to rely on existing 
local potential  during capacity building interventions and to aim at government officials who already 
have a basic theoretical knowledge of Resources Efficiency. Learning-by-doing is the most powerful 
form of capacity building. Greater emphasis must be placed on practice rather than theory and the 
aim must be to develop an actual tool in a learning context. The Nairobi Framework for the 
development of CDM in developing countries is a good example, such as the Capacity Development 
for CDM (CD4CDM) Project. The development of  National Action Plans on SCP which create multi-
stakeholder dialogue forums can raise awareness and help governments to  identify Capacity 
building priorities for donor support on Resources Efficiency. 

RESOURCE EFFICIENT CONSUMPTION AND PRODUCTION ALONG GLOBAL VALUE 
CHAINS 

 
By Mr. Michael KUNDT, UNEP/Wuppertal Institute Collaborating Centre on Sustainable 

Consumption and Production 

 
See presentation. 

RESOURCE EFFICIENCY – A NEW CONCEPT FOR TECHNICAL CO-OPERATION 
 

By Mr. Detlev ULLRICH, Deutsche Gesellschaft für Technische Zusammenarbeit (GTZ) 
GmbH 

 
GTZ has recently been commissioned by the Federal Ministry for Economic Cooperation and 

Development (BMZ) to carry out a new sector project entitled „Resource Efficiency and Urban and 
Industrial Environmental Management―. The project aims at developing a conceptual framework for 
future German development co-operation in that area, taking into account not only the experiences 
gained in numerous bilateral co-operation activities during the last 10 to 15 years but also the 
present international discussions on de-coupling and resource efficiency. 

After providing basic information about the new project and giving a rough thematic and 
regional overview of ongoing bilateral technical co-operation programmes the differences between 
the concepts of ―resource efficiency‖ and ―urban and industrial environmental management‖ will be 
briefly discussed. This will lead to a first attempt to distinguish different types of international 
partnerships and project approaches in resource efficiency. In order to contribute to further 
discussions the presentation will conclude by pointing out challenges for the international co-
operation in this field. 
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UNIDO/UNEP CLEANER PRODUCTION PROGRAMME 
 

By Mr. Smail ALHILALI, UNIDO 

 
The Programme of the UNIDO and UNEP National Cleaner Production Centres was established in 

1994, when a pilot initiative was launched in 8 selected countries throughout the world. Its original 
overall objective was to increase the competitiveness and productive capacity of industry, 
specifically, SMEs, through the implementation of Cleaner Production and the application, adaptation 
and diffusion of Environmentally Sound Technologies. A consequence of this overall objective was 
expected to be the improvement of industrial efficiency and profitability, maximization of 
productivity and quality, achievement of financial benefits and, at the same time, protection of the 
environment and humans. Since its establishment, the following results were achieved at a global 
level: 

 Establishment and operation of 43 National Cleaner Production Centres and Programmes 
worldwide, which offer the following basic services: CP awareness raising and information 
dissemination; training programmes for specific target groups; technical assistance at plant 
level; CP policy advice; EST development and transfer and promotion of CP investment and 
business cooperation proposals; 

 Establishment of a Regional Cleaner Production Programme in Latin America, with 12 
participating countries (Bolivia, Brazil, Colombia, Costa Rica, Cuba, Ecuador, El Salvador, 
Guatemala, Honduras, Mexico, Nicaragua, Peru) and development of an Internet-based 
Knowledge Management System; 

 Development of a UNIDO CP training toolkit and UNIDO endorsed CP award for 
consultants, trainers and companies; 

 Inclusion in the portfolio of the Cleaner Production Centres of activities related to 
Sustainable Chemicals Management and Chemical Leasing. 

The National Cleaner Production Centres have different levels of institutional capacity and needs 
for future support.  These depend on the level and duration of UNIDO support, the support they 
receive from national and international institutions, the demand for CP in their countries and the 
success they have had in positioning themselves as a leading agency for environmental matters 
related to industry.  

With reference to the two organizations responsible for the management of the Programme, 
UNIDO and UNEP mainly undertook their activities independently. In the case of UNIDO a significant 
effort has been put in the establishment, capacity building and operation of Cleaner Production 
Centres, while UNEP has been focusing in providing Cleaner Production Centres with tools related to 
the implementation of Sustainable Consumption and Production.  

In order to prepare for the future strategic planning of the CP Programme, the past initiatives 
were evaluated at programme level and on a country-specific basis. An Independent evaluation of 
the UNIDO and UNEP Programme was undertaken in 2007 and the overall results are available in its 
final report, elaborated by the team of experts guided by the UNIDO Evaluation Group. One of the 
main concerns indicated in the evaluation is that: ―There is no programme document covering the 
overall objectives, the strategy and intervention logic and the different expected contributions from 
UNIDO, UNEP and local stakeholders.‖ 

The evaluation highlighted some other weaknesses and shortcomings in the design and 
implementation of the Cleaner Production activities by UNIDO and UNEP: 

 Until now, donors‘ funding has only been provided for national projects. 
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 The absence of funding at programme level limited the possibilities to establish 
mechanisms for the dissemination of experience and lessons learned by the already 
established Centres. 

 With the exception of the organization of periodic global meetings, no continuous effort 
could be dedicated to building an international network of Cleaner Production Centres and 
correlating this with the regional networks, under development. 

 Several Cleaner Production Centres experienced reduced or no contacts with UNIDO and 
UNEP, upon conclusion of the respective projects.  

 In both organizations, the Programme did not have sufficient resources to claim strategic 
leadership in the thematic area and achieve a significant impact at a global level, in terms 
of companies reached and reduction of environmental impact.  

 In terms of institutional models for the establishment of Cleaner Production Centres, the 
Programme has still not come to a final solution for the trade-off between the financial 
sustainability of the service providers and their possibility to contribute to the reduction of 
environmental impact, regardless of their income opportunities. This generated an obstacle 
to their involvement in public goods activities. 

The future CP strategy aims to overcome the shortcomings identified by the in-depth evaluation 
and to scale up the CP projects in the beneficiary countries based upon existing SCP initiatives for 
greater impact on the environmental performance of the processes, products and services. 

BUILDING CAPACITY FOR ECODESIGN IN SMES: REGIONAL PERSPECTIVES 
 

by Mr. Franck OôCONNOR, Ecodesign Centre Wales 

 
While supranational policy frameworks contextualise sustainable development (SD), the 

delivery of these policies occurs at the regional level. The Welsh Assembly Government (WAG), as a 
devolved administration of the UK, has a statutory obligation to promote SD in the exercise of its 
functions. Historically, manufacturing and mineral based industries were the basis of economic 
strength of Wales, but in recent years the balance has shifted towards the service sector and lower 
volume, value added production. The latter has been facilitated by a stable base of established and 
resilient businesses combined with fast-growing high technology companies 

As part of this commitment to SD9, funding was provided through the Materials Action 
Programme (MAP)10, to establish Ecodesign Centre Wales (EDC). EDC focuses on building capacity 
and capabilities in industry, public sector organisations and higher education so that effective 
ecodesign can happen in Wales. For the purpose of clarity, we define ecodesign as a strategic design 
management process that is concerned with minimising full life-cycle impacts of products and 
services (e.g. energy, materials, distribution, packaging, end-of-life treatment, health, usability). 
Although it is primarily focused on product and process improvements, ecodesign considers the 
social and economic impacts of products and services. 

The focus of EDC activities to date has been facilitating ecodesign and sustainable innovation in 
four design-led SMEs from priority sectors. These sectors include electronics, food and drink, low-
carbon technologies and manufacturing. EDC is also working in partnership with the course leaders 
from the four universities in Wales that offer product design degrees. The aim is to provide a 

                                              
9 Wales has a statutory obligation, built into Section 121 of the government of Wales Act 1998, to promote Sustainable Development in the exercise of its functions. 

10 MAP funds are derived from the landfill tax scheme for businesses. 
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platform for the sharing of skills and knowledge with a view to mainstreaming ecodesign and 
sustainability issues within existing curricula 

EDC will be monitoring and evaluating these activities in order to feedback to key stakeholder 
groups in Wales. Through the insights gained, EDC will develop regional specific recommendations 
on how to scale up interventions on ecodesign and sustainable innovation in SMEs. EDC believe that 
these insights will be transferable to different regions and will contribute to international knowledge 
transfer and capacity development.  

This presentation outlines observations and experiences to date. It identifies key action areas 
for intervention and highlights the need to reposition intervention strategies depending on 
institutional, organisational and operational capabilities. 

EFA-TOOLBOX FOR RESOURCE EFFICIENCY IN SME 
 

By Mr. Peter JAHNS, Effizienz-Agentur NRW 

 

NRW has been influential in Germany and Europe for many years in the area of end-of-pipe 
technology. Since 1998 the German state of North Rhine Westphalia (NRW) has keenly promoted 
Cleaner Production in Small and Medium Sized Enterprises (SME) throughout the region. The reason 
for this is simple: 70% of businesses in NRW are small to medium-sized.  

However, to date Cleaner Production has mostly been applied to larger companies. With the 
promotion of Cleaner Production, the aim is not only to bring SMEs in contact with this subject, but 
also to ensure that the cost advantages are thoroughly utilised. Through NRW‘s commitment, SMEs 
are taking the opportunity to be more resource efficient and, with this, to improve their 
competiveness. At the same time, the implemented innovations are of benefit to the business base 
in NRW as a whole, so that they can continue to build on their position as the leader in the field of 
Cleaner Production in the world market. 

The Effizienz-Agentur NRW (EFA), founded in 1998 by the Ministry of the Environment, Nature 
Conservation, Agriculture and Consumer Protection of North Rhine Westphalia, introduces the 
subject of Cleaner Production to SMEs from various industrial sectors. EFA promotes the transfer of 
know-how between science and industry and also technology providers and users . 

The presentation will outline how this work is carried out and explain the results by illustrating 
some examples. 

 Profile of the Effizienz-Agentur NRW 

The Effizienz-Agentur NRW (EFA) is the prime contact for businesses in the German state of North 
Rhine Westphalia (NRW) for all queries regarding Cleaner Production. The agency was founded as a 
private company in 1998 at the initiative of the Ministry of the Environment, Nature Conservation, 
Agriculture and Consumer Protection of North Rhine Westphalia.  

EFA shows forward-looking small- and medium-sized businesses the potential benefits offered by 
Cleaner Production. The agency also shows how to implement profitable measures in specific cases. 
Through specific consulting services, EFA provides businesses with on-site assistance for their 
technical and organisational issues. By 2007, Effizienz-Agentur NRW has initiated cleaner production 
projects in some 700 companies. 

Setting up cleaner production in SMEs requires particularly intensive consulting. Work areas of the 
EFA include, for example, the ®PIUS-Check a process oriented material flow analysis, the refining 
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surfaces and resource cost calculation (RKR®), an environmental-related extension of traditional 
cost accounting, and design for environment. 

To date the ®PIUS-Check has enabled annual savings on resources in the production process of 
around 8,7 million Euro, not including, for example, lower costs for quality assurance or longer 
maintenance periods.  

So far it has been possible to save approximately 1 million cubic metres of water. In the long term, 
taking into account all the projects we have implemented, we reckon on saving some 2.2 million 
cubic metres of water. The long-term potential for energy savings is around 104 Gigawatt hours per 
year. 

To date the companies involved have invested 27,8 million Euro in cleaner production measures. 
The total investment potential in all projects handled up till now is approximately 57 million Euro. 

For the majority of the companies the investments in cleaner production pay for themselves after an 
average of two years.  

 


