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Carbon Footprint

Product Carbon Footprint (PCF) Assessment of Dell Laptop — Results and

Recommendations
M. Stutz, T. Moriarty, Dell, DE

The product carbon footprint (PCF) of a mainstream Dell laptop, including raw materials
consumption, manufacturing, logistics, product use and end-of-life management was assessed in
order to determine environmental hot spots across the life cycle. Product bill of material (BOM),
supply chain logistics, product energy use and end-of-life scenario data were utilized to model the
carbon footprint using generic data found in the GaBi database. The total PCF for three target
markets and a life time of four years has been determined to be between 300 and 400kg CO2eq,
comparable to driving ca. 1200km in an SUV or drinking ca. 240l of orange juice. The distribution
between manufacturing and use is nearly equal, suggesting that an increased focus is needed on
improvements within the manufacturing supply chain.

Product Carbon Footprint Analysis of the Wor  Id’s First Carbonfree®

Electronic Product: MOTO W233 RENEW
B. Olson, Motorola, USA; M. Riess, VDE Testing and Certification Institute, DE

The process used to determine the total product carbon footprint of the MOTO™ W233 RENEW is
demonstrated, starting from material component and process assessment including transport and
use scenarios and locations and recycling. The innovations of the green design features of this
environmentally responsible consumer product are shown.

The Verification Case of PAS 2050: TFT-LCD T elevision Carbon Footprint
P.L. Chang, Y.C. Chen, H.C. Hsu, AU Optronics, TW

It has been indisputably recognized that climate change would be one of the most significant
challenges that countries, governments, and the people would meet in the coming ten years. PAS
2050:2008, a specification for the assessment of life cycle greenhouse gas emissions of goods and
services, is now commonly adopted by businesses between nations. This case took a TFT-LCD
television as a function unit with B2C (Business-to-Consumer) system boundary and followed PAS
2050 to calculate carbon footprint and then received verification, becoming the first ever TFT-LCD
television case in the world. The results showed that the total emission was 1,255kg CO2e,
consisting of 28.12% from sourcing of raw material, 12% from manufacture, 0.02% from distribution
and retail, 59.54% from use and 0.32% from disposal and recycling. Meanwhile, it also participated
in UKAS (United Kingdom Accreditation Service) PAS 2050 Pilot Programme, assisting to set up a
standard that electronic products can follow suit. The article aims to interpret the process of carbon
footprint promotion and verification, furthermore discussing the practical using of carbon footprint
labels by utilizing LCA (Life Cycle Assessment).

Method and Tools to Meet Energy Efficiency T  argets at Product Design Stage
G. Moenne-Loccoz, Neopost, FR; F. Tremblay, S. Saint Ange, Sagemcom, FR; L. Domingo, J.
Bonvoisin, G-SCOP, FR

This paper introduces a new method to reduce in-use energy consumption of electr(on)ic equipment
from the earliest design stage to the beginning of manufacturing stage. This method is based on 3
main tools which are energy indicator, guidelines and an environmental checking loop. The following
paper is focused on a presentation of each tool and how it is used by two industrial partners,
NEOPOST and SAGEMCOM.

Findings from the UK Government’s First Offi  cial Carbon Footprinting

Calculator for Domestic Use
P. Owen, UK Department of Energy and Climate Change (DECC), Paula Owen Consulting, UK

In June 2007, the UK government launched its first official carbon footprint calculator aimed at the
general public. The main aims of the calculator were to: educate the British public about carbon
footprinting; allow the public to calculate their own footprint quickly and easily and compare this with
national averages and other comparators; and provide the user with a personalised ‘action plan’ with
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tips and actions based on their individual answers in order to help them reduce their carbon footprint
by changing their habits and behaviour to become more pro-environmental in their everyday lives.
This paper will discuss the main findings from the analysis of calculator use and the dataset, as well
as the results of more recent market research on the impact that completing the calculator has on
attitudes actions and behaviour change.

Green ICT

Green IT — The View from the Market Intellig ence Practice
C.M. Proian, Lexmark, FR

Sustainability is now an integral part of the scope of watch for the competitive and market
intelligence community (Cl), particularly in the technology sectors. A key vantage point which Cl uses
in its watch is the mid altitude, high enough to see and identify wide scale dynamics and
megatrends, yet a height from where human scale features can still be discerned, such as the
stakeholders, the strategies and actions. What does the watch of these developments from the CI
practice viewpoint tell us about the trends underway regarding a phenomenon which still in its
infancy? This overview offers to share some observations, thoughts and takeaways around a
selected set of questions which apply to IT and beyond.

Data Center Energy Efficiency and IT Product ivity
J. Pflueger, Dell, USA

Over the last half-decade, both policy-makers and data center owners/operators have become
increasingly sensitive to issues around energy efficiency. Regulatory interests have focused around
the data and conclusions from the U.S. EPA's 2007 study on server and data center power
consumption. Business professionals have focused on the relationship between energy, data center
costs, data center capacity, and operational risks.

The earliest investigations looked at power distribution and cooling architectures. As a result, the
industry now has workable metrics for physical infrastructure, guidance on data collection, guidance
on technology, and real case studies showing improvements in energy consumption profiles. Over
the past year-and-a-half, however, the industry has realized that the majority of the energy waste in
the data center is due to IT equipment and operations. As it is quickly reaching a limit on what can be
achieved through improvements in power and cooling, the industry must now look to IT to improve
further. Without proper metrics or measurement approaches, however, it is difficult to size the
problem correctly, let alone develop prescriptive guidance for IT organizations.

Both through its relationship with external organizations such as The Green Grid and its own internal
studies, Dell has been looking at the energy intensity of data centers with a particular focus on IT
equipment and operations. This session will discuss key data and events leading to today’s
initiatives, provide an initial working description for data center energy intensity, present data from a
production data center, and provide guidance on how emerging server technologies and new
operational strategies will affect IT energy intensity and productivity.

"Green Data Centre", an Oxymoron? No!
A. Konrad, Hewlett-Packard, AT; B. Zago, Hewlett-Packard, UK

It's no secret that data centres use a lot of energy - an astonishing 1% of the world’s annual energy
consumption. Data centre energy usage is estimated at 2.2 to 3.3% of total UK electricity
consumption (MTP 2007) and predicted to increase. As the computational power of IT equipment
within them grows in response to increasing data requirements, energy use by data centres will
continue to rise. Today’s IT executives are not only expected to create and maintain high-availability
IT environments, but they are also expected to implement green initiatives to satisfy customers,
analysts, and government agencies that are worried about the impact of modern, energy-thirsty data
centres on the environment.

Is such a mandate reasonable? Can companies be expected to maintain service levels and reduce
their carbon footprints at the same time? This question is quickly becoming a moot point as events
unfold before the industry.
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Sustainability Gains from Broadband Market D  evelopment and Broadband
Based Ecological Health Care Models: Public Sector/  Industry/Non-Profit

Partnerships Offering Ecological Health Care Servic e Networks
M.K. Hedblom, University of Minnesota, USA

This paper will analyze the movement towards sustainability deriving from the market implementation
of fiber based broadband networks to the home which in turn enables ecological health care models
and health care service networks. The need for ecological health care models is pressing
governments and health care industry providers to achieve sustainability gains in health care
services across large geographic areas with low to medium population densities. Partnerships
between the public sector policy and industry market developments are evolving. This report will
discuss recent public sector, non-profit and industry partnerships launched under the multi billion
dollar ARRA program in the United States aiming, among other purposes, to deliver health care
services on broadband networks showing measurable ecological gains.

Taking the Temperature — Methods for Monitor  ing the Public Opinion on

Environmental Issues
P.J. Henrichsen, Copenhagen Business School, DK

Effective large-scale actions against environmental hazards stand or fall with public awareness and
public approval. Under-estimating the opinions and concerns of voters, customers, and employees
can be a grave mistake for high-ranking decision makers, be they public servants or industrial CEOs.
In this introductory paper, we present our newly developed monitoring system. The system is used
for tracing on a day-by-day basis the thematic developments in the public discourse on
environmental issues, enabling effective early-warnings when new viewpoints and opinions gain
momentum. The system, presented here in two case studies, is based on extensive harvesting of
Internet documents combined with data-driven methods for content classification based on a novel
statistical concept called a topical profile.

Managing E-Waste

Towards a Sustainable Solution of the E-Wast e Problem: StEP and other

Initiatives
R. Kuehr, United Nations University, DE

Over the last years a number of initiatives developed targeting in one way or another the growing
challenge through waste electrical and electronic equipment. This paper introduces the three
prominent initiatives StEP, PACE and GeSl initiated through various organizations of the United
Nations (UN), concluding that an already started increased cooperation should synergize efforts
much better in the future.

E-Waste — How to ADDRESS the Size of the Pro blem?
J. Huisman, C. Luepschen, F. Wang, United Nations University, DE

The Solving the E-waste Problem (StEP) Initiative has identified a strong need for global e-waste
data supporting scientific research in the field. Such data would not only shed more light on the
actual “size” of the problem, but also help in developing sustainable solutions which are based on
reliable data and reflect the real situation in specific countries or regions. Thus, StEPs Task Forces
Capacity Building & ReCycle have started work on an “Annual Dynamic Digital Reporting on the
global E-waste StatuS” (ADDRESS).

Towards Environmentally and Socially Sound E ~ -Waste Management in W-

Africa — Results from a Survey in Ghana and Europe
A. Manhart, S. Prakash, Oko-Institut, DE; O.0. Agyekum, Y. Amoyaw-Osei, Green Advocacy, GH

In 2009, the VROM-Inspectorate and NVMP assigned a study on socio-economic impacts of informal
WEEE-management and improvement potentials in Ghana.

The project aims at creating favorable social and economic conditions in the e-waste recycling sector
and to elaborate on the feasibility of international recycling co-operations, also for the purpose of
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enhancing resource efficiency and closing material cycles. To achieve these goals, the e-waste
recycling system in Ghana was studied and compared to the end-of-life management in Europe. This
was performed to analyze the applicability of alternative recycling technologies in Ghana on the
basis of specific environmental, social and economic benefits. Drawing from this research, possible
business models were sketched that could help to tap improvement potentials. Special emphasis
was on strategies to incorporate the existing informal sector. This contribution presents key findings
from this research. The study was carried out by the Oko-Institut e.V. (Germany) and Green
Advocacy (Ghana).

Addressing E-Waste in Computer Refurbishment Centres of Excellence for

Developing Countries: A Case Study in Trinidad and Tobago
D. Ott, M. Schluep, EMPA, CH; E. Garraway, Egarr & Associates, Trinidad & Tobago, VE; B.
Kreissler, UNIDO, AT; S. Nicholson, Microsoft, UK

This paper presents the results of an e-waste assessment conducted in Trinidad and Tobago. This
small island developing state is currently partnering with UNIDO and Microsoft in setting up a
commercially and environmentally sustainable Computer Refurbishment Centre. As part of the
project, a study was conducted to assess the current e-waste landscape in the country and identify
options to handle e-waste generated by the Computer Refurbishment Centre. Therefore, a detailed
stakeholder analysis was carried out which consisted of direct stakeholder interviews and sector-
specific questionnaires. In order to quantify the currently generated e-waste flows, a massflow
assessment was developed. The obtained findings compared to studies carried out within the
UNIDO-Microsoft initiative in Uganda and Tanzania clearly show the peculiarities of the issue in
different countries, but also bring up many similarities. This allows for the development of strategies
which could become a model for developing countries in order to promote the reuse and
refurbishment of computers without neglecting the establishment of sustainable solutions for
equipment that has reached its end of life.

Refrigerator Recycling in Brazil — An Implem  ented Solution to Waste

Management and Climate Change
J. van Stiphout, SENS International Foundation, CH

While the waste problem of refrigeration appliances has been regulated in Europe on a national level
and throughout the EU, it still continues especially in emerging markets. This case shows a
successful solution to the problem in Brazil: Financed through a Public Private Partnership from
Switzerland, South America's first refrigerator recycling has recently been set up. In cooperation with
a local company, the pioneer project creates environmentally friendly recycling solutions for CFC-
containing refrigeration appliances. This benefits the waste landscape of the country as well as the
environment and the climate worldwide due to the enormous Global Warming Potential of CFCs and
their role as ozone layer killers. The plant can recycle 400'000 refrigerators per year in an
environmentally sound way, thereby saving raw materials and even creating sustainable jobs.

Invited Session: HydroWEEE — Innovative Hydrometallurgical
Processes to Recover Metals from WEEE Including Lam  ps and
Batteries

Recovery of Valuable Metals from WEEE

I. de Michelis, F. Ferella, B. Bianco, P. Macolino, F. Veglio, University of L'Aquila, IT; F. Beolchini,
University Polytechnic of Marche, IT; F. Pagnanelli, Sapienza University of Rome, IT; B. Kopacek,
SAT, AT

Nowaday the volume of electronic products purchased by consumers has dramatically escalated. As
a result this has produced an ever-increasing electronic waste (E-waste) stream, which has
generated concerns regarding the E-waste’s potential for adversely impacting the environment.

The paper aim is to supply some information about the state of arts of the process for the treatment
of WEEE (CRT, LCD and fluorescent lamp) and some results about material characterization carried
out in the ambit of HydroWEEE Project (FP 7). Experimental results have showed that Y is present
like oxide in the lamps and CRT, but also like sulphur in CRT. About LCD, it is possible to suppose to
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improve In concentration in the solid by “water milling”, this aspect is very important for future
researches about the recovery and purification of indium.

Preliminary Process Analysis and Development of Hydrometallurgical

Process for the Recovery of Copper from Waste Print  ed Circuit Boards
. Kamberovi , , M. Kora, , Univ. of Belgrade, RS; S. Vra- ar, Institute Mihailo Pupin, RS; M. Ranitovi, ,
SETrade, RS

Owing to rapid technological development used electric and electronic equipment became serious
threat to the environment. Waste printed circuit boards (WPCBs), one of the fastest growing waste
streams in the world, are significant source of valuable and base metals, especially copper. The
most of the current research activities on recovery of base and precious metals from waste PCBs are
focused on hydrometallurgical techniques as more exact, predictable and easily controlled than up to
now used pyrometallurgical processes. In presented research, series of copper leaching tests with
sulfuric acid were performed, influence of different process parameters (solid-liquid ratio, leaching
time and temperature, stirring rate and addition of oxidizing agent) were investigated for defining
optimal process conditions. Achieved copper leaching degree was 98%. Copper from the solution
after leaching could be valorized through electro-winning. Precious metals present in solid residue
could undergo thiourea leaching. Preliminary process analysis and modeling of proposed
hydrometallurgical treatment of WPCBs was performed. Flowsheet for hydrometallurgical treatment
of WPCBSs, derived from this research, is also presented.

Valorization of Spent Lithium lon Batteries
G. Granata, E. Moscardini, F. Pagnanelli, L. Toro, Sapienza University of Rome, IT; F. Veglio,
University of L’Aquila, IT; F. Beolchini, University Polytechnic of Marche, IT; B. Kopacek, SAT, AT

Li-ion batteries were dismantled and leached by H,SO, in reducing conditions obtaining quantitative
dissolution of both cobalt and lithium. After a primary purification of leach liquor by iron and
aluminum, cobalt and lithium were recovered separately by crystallization and/or precipitation of Co
and precipitation of Li. The effect of a secondary purification by solvent extraction was also
addressed. Experimental tests showed that adding this step commercial target purity levels were
obtained. Process simulations were performed using lab-scale results in order to obtain a preliminary
feasibility analysis. Simulations with and without secondary purification showed that depending on
the amount of wastes fed to the plant both proposed routes can be economically feasible.

Process Analysis, Process Design of Pilot Pl ant, First Practical Experiences in

the Pilot Plant
F. Veglio, EcoRecycling, IT; F. Beolchini, F. Pagnanelli, L. Toro, HTR, IT; B. Kopacek, SAT, AT

Preliminary results carried out on pilot scale in the ambit of the HydroW EEE European project (7 FP
— research activities addressed to SME) are reported in this paper.

The pilot plant belongs to the spin-off company Ecorecycling. It was used to preliminarily check
WEEE recycling processes by using hydrometallurgical routes: the project treats fluorescent
powders coming from CRT and spent lamps, printed circuit boards, LCD and lithium spent batteries.
The recovery of base and precious metals by using suitable hydrometallurgical technologies mainly
addressed to SME are the main goal of the HydroWEEE project. The results obtained in this first
stage have been used to design a new mobile pilot plant.

Climate Change

Challenges Related to Life Cycle Environment al Impact of Electronic Devices

and Way Forward
S. Forsblom, Nokia, FI

An increased interest in the environmental impact of consumer electronics has been noticed on both
the policy maker and consumer side. As a response, companies have started to communicate
product related life cycle impact figures which are based on their own internal measurement methods
and assumptions. Although general calculation standards exist and are used, they leave room for
assumptions and differing interpretations. In order to ensure accurate and comparable impact figures
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and more consistent communication, there is thus a need for consumer electronic specific calculation
guidelines. Also data gathering and measurement techniques need to be harmonized. Accordingly, in
the future environmental impact information and communication should come from companies
instead of increasing the use external ranking systems.

Concept of a Lifestyle with Net Zero CO , Emissions
N. Shibaike, T. Hajima, Panasonic, JP

In order to contribute to reducing CO, emissions from a residential sector, in April, 2009 Panasonic
opened a concept house called ‘eco ideas’ House, which realizes a lifestyle with net zero CO,
emissions in a whole house within three to five years. “Net zero CO, lifestyle” is achieved in a
lifestyle model based on the assumptions of sizes of family and house, as well as appliances
installed. 65% of CO, emissions from the electricity use will be reduced compared to the 1990 level
by improving the energy efficiency of individual products, introducing home energy management
systems, promoting better insulation efficacy of buildings, etc. In addition, the electricity relevant to
remaining 35% of CO, emissions can be supplied by the combination of energy creation and storage
devices. A residential AC/DC hybrid wiring system is also useful to reduce a loss of energy in
converting electricity from direct current to alternating current.

Electronic Industry & E-Waste Recycling: An Underestimated Contribution to

Climate Change Mitigation Strategies
F. Magalini, R. Kuehr, United Nations University, DE

Over last decades the growth of electronic Industry changed life-style of people. At the same time the
growth of electronic appliances discard started posing environmental concerns all over the world,
leading to development of bills addressing such an issue. The importance of electronic appliances
and proper management of end-of-life is anyway sometimes underestimated: modern electronics can
contain a great variety of elements of the periodic table: many are valuable, some are hazardous and
some are both. Un-proper treatment of e-waste, or absence of it, is leading not only to significant
environmental and health problems, but also to systematic depletion of resource base in secondary
materials. The paper highlight the link that could be established between a proper management of e-
waste worldwide and mitigation strategy for tackling climate change.

Business Strategies for Green House Gas Redu  ctions: A Twelve-Year Industry

Analysis of Actions and Trends
R. Meissen, Baxter, USA; M. Finster, P. Eagan, University of Wisconsin-Madison, USA

As the global greenhouse gas (GHG) footprint grows to nearly half of humanity’s total ecological
footprint, institutions, regions and nations seek effective strategies and solutions for carbon
management. McKinsey and company, using 2007 IPCC climate data, summarize many potential
societal-level strategies and actions in their 2009 report on Pathways to a Low-Carbon Economy and
present macro cost estimates in their global GHG abatement curve that guide regional and global
policy. Levers involve buildings, transportation energy efficiency, power, industry, forestry, agriculture
and emerging technologies. However, these macro societal perspectives provide insufficient
guidance for crafting global business GHG-reduction strategies. While many case studies and
sustainability reports describe individual company plans and activities at a given point in time, there
is a paucity of insights that inform strategic development and evolution from data-based longitudinal
studies across time involving a broad set of global corporations. This research addresses that gap.

Tackling Carbon Emissions
G. McLaughlin, Datec Technologies, UK

As a progressive small to medium sized enterprise (SMEs) working throughout the world, Datec
Technologies Limited is fully aware of the economic and social implications which carbon emissions
have on the world of business. With the Scottish Government setting one of the most ambitious
carbon reduction targets in the developed world, Scotland has found itself at the forefront of this
debate, setting itself with a target of 42% reduction in carbon emissions by 2020.

Datec have found that having a proactive view on reporting the company carbon footprint along with
generating individual carbon reports for our clients has become an essential element of the Datec
marketing strategy.

Datec firmly believes that SMEs have a major role to play in future carbon reduction and may have a
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great influence on reaching the targets on carbon emissions that have been set throughout Europe,
especially in Scotland.

This paper discusses the practical issues and experiences Datec has had while working towards
calculating its carbon footprint within the current political and economic climate. | shall also outline
the benefits that can be accrued or gained by an SME which actively seeks to tackle the issue of
carbon reduction before legislation prompts a change in business planning.

Invited Session: INEMI — International Electronics Manufacturing
Initiative

A Framework for Estimating Life Cycle Eco-im  pact for ICT Products
T. Okrasinski, J. Malian, INEMI LCA Estimator Work Group, USA

A work group within the International Electronics Manufacturing Initiative (iNEMI) set an objective to
find or develop a simplified life cycle assessment (LCA) tool that could more efficiently assess impact
on human health and the environment (eco-impact) for information and communications technology
(ICT) products. Their efforts resulted in the development of an approach to more easily estimate the
eco-impact, specifically global warming potential, of ICT products over their full life cycle. The
approach follows the International Standards Organization (ISO) 14040 methodology for conducting
an environmental LCA, and uses simplified techniques and algorithms for estimating specifically
greenhouse gas emissions. The simplification techniques are based on a certain degree of
commonality in materials, processes, and components within the industry. This estimator framework
can provide the foundation upon which INEMI can address development of a software-based tool.

INEMI Tin Whisker Projects: Test Development , Risk Mitigation, and

Fundamental Theory Development

P. Bush, State University of New York-Binghamton, USA; G. Galyon, IBM, USA; C. Handwerker,
Purdue Univ., USA; J. Osenbach, M. Williams, LSI Systems, USA; R. Parker, Delphi Electronics,
USA,; H. Reynolds, Tyco Electronics, USA, V. Schroeder, Johnson & Johnson, USA; J. Smetana,
Alcatel-Lucent, USA; P. Su, Cisco, USA; T. Woodrow, Boeing, USA

Since 2001, the International Electronics Manufacturing Initiative (INEMI) has had three very active -
and successful - projects addressing various aspects of having electroplated lead-free, tin-based
surface finishes in the electronics supply chain. The INEMI Tin Whisker Accelerated Test Project
identified tests to promote whisker formation, the INEMI Tin Whisker User Group developed
guidelines for minimizing risk of failure from tin whiskers in consumer and high-reliability electronic
applications, and the INEMI Tin Whisker Modeling Project focused on identifying the root causes of
whiskers. All three projects made significant contributions to the electronics industry's understanding
of tin whiskers as a potential failure mechanism and to tools and standards necessary for controlling
processing factors to reduce the likelihood of tin whiskers.

The three original tin whisker projects have been completed and, in 2007, iINEMI organized the
iINEMI Analytical Tin Whisker Test Group. This latest project combines teams from, and extends the
results of the Modeling and Accelerated Test projects. This latest effort is continuing to develop
predictive tests that will accelerate whisker growth, using theories formulated by the previous
projects to explain the formation of tin whiskers. The results from the four INEMI projects will be
discussed as well as the implications with respect to risk mitigation.

INEMI HFR-Free Leadership Project Report
J. Davignon, S. Hall, S. Tisdale, Intel, USA; D. Senk, Cisco, USA

Recent environmental concerns over the safety of the halogenated flame retardants (HFR) used in
commonplace FR4 based printed circuit boards (PCB) has prompted market demand for HFR-free
computer systems. Unfortunately, this transition has been made difficult by concerns of the Thermo-
Mechanical and Electrical properties on the HFR-Free laminates. As an example, the critical
electrical properties of most HFR-free dielectrics currently on the market make high-speed bus
designs such as DDR3 problematic without increasing the cost of the system. The INEMI HFR-Free
Leadership Project was developed to address these industry concerns. This paper shows the project
plan and status to date.
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Environmental Assessment of Information Tech  nology Products
E. Olivetti, M. Zgola, R. Kirchain, MIT, USA; C. Weber, Carnegie Mellon Univ, USA; S. Boyd,
University of California at Berkeley, USA; R. Kahhat, E. Williams, Arizona State University, USA

Information technology (IT) product design decisions have traditionally been driven by market
demands and performance criteria and have not directly considered environmental performance.
Developing tools to assess the environmental performance of IT products is critical to inform design
improvements. External pressures on original equipment manufacturers (OEMs) have led to
extensive corporate interest in “carbon footprinting” or life cycle assessment (LCA) of products for
consumer-facing indices. These pressures motivate the development of a platform that provides a
“level playing field” from which products’ environmental impact can be measured. A method that
maps characteristics of generic or proxy products to environmental impact may enable this level
playing field. This work outlines such an approach through the development of product-attribute-to-
environmental-algorithms (PAIA) that determine changes in impact based on relevant attributes. This
paper describes the preliminary PAIA approach while focusing on the particular challenges in
assessing environmental impact given the tremendous uncertainty in LCA.

Managing E-Waste

Standards for Collection, Transport, Storage and Treatment of E-Waste
O. Deubzer, J. Huisman, R. Kuehr, United Nations University, DE

The end-of-life (EoL) of electrical and electronic equipment (EEE) globally is not yet satisfying,
neither in industrialized countries with legislation in place nor in developing countries and countries
with economies in transition. Low rates for separate collection, improper or no treatment, and illegal
exports from industrialized countries to developing countries and countries with economies in
transition are still common. One root cause for this situation is the absence of quality requirements
and targets for the collection, storage, transport and treatment of e-waste and a lack of transparency
about the actual performance of EoL operators. This situation allows competition on price between
EoL operators regardless of quality or even legal compliance. This paper shows basic principles and
key requirements which sound EoL standards should follow and address, and reliable conformity
assessments to improve the environmental performance along the entire EoL chain of e-waste.

Shaping Consumers’ Behavior for Responsible Recycling in India
P. Singhal, Nokia, IN

The paper discusses Nokia's experiences with running voluntary take-back and recycling programs
in India. The key challenges for running a take-back program included very low levels of
environmental awareness amongst the consumers and trade partners, lack of recycling
infrastructure, and absence of a regulatory framework. Nokia planned a sustained and phased
program which included infrastructure set-up, a pilot campaign in four cities, consumer research, a
campaign in 28 major cities, set-up of a environmental community, and a national campaign. The key
parameters for successfully running a take-back program and shaping consumer’s attitude for
responsible recycling include making it easy for consumers to take pro-environment action; providing
very clear and simple information with no complex facts on why recycle, how to recycle, when to
recycle and the benefits of recycling; providing an incentive that benefits the society at large for
taking the pro-enviroment action, and running an on ground consumer engagement program.

HP’s Emerging Market IT E-waste Recipe
H. Guilcher, Hewlett-Packard, FR; R.J. van Rensburg, Hewlett-Packard, ZA

E-Waste in Africa and other emerging markets is posing a challenge as well as a significant
opportunity. IT derived E-waste representing about 20% of the total E-waste stream, is a valuable
resource for the re-use and secondary raw material markets. Processing and disposing IT E-waste
incorrectly can be a human health and environmental hazard. Through an African IT E-waste pilot
and a number of desk studies HP has been formulating the key ingredients in a recipe for a
sustainable regional solution for IT E-waste in emerging markets.
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A Comparative Study of the E-Waste Systemsi n New York State and Sweden
H.M. Lee, N. Nasr, Rochester Institute of Technology, USA; E. Sundin, Linkdping University, SE

This paper presents a comparative study of the e-waste management systems between New York
State (NYS) in the U.S. and Sweden in the EU. E-waste challenges have escalated to become an
important focus of waste stream in the last decade, especially in light of increasing legislations
across the world. NYS, being the latest state to join the other 21 states in U.S. to pass an e-waste
bill, is the subject to study for evaluating the potential impact of the bill. Thus the first step is to
benchmark the current NYS situation with the existing Swedish system, the best performing one in
EU. The system will be characterized by 5 major categories for evaluation and analysis. The
similarities, differences and possible outcomes for NYS bill are identified and stated here.

Where Does the E-Waste Go — Serbian Story to  Improve the Collection and

Management of End-of-Life Computing Equipement
K. Tosi-, P. Jovani, , University of Belgrade, RS

During the period of sanctions against Serbia (at that time, the Federal Republic of Yugoslavia) and
up until 1999, Serbia was the number one importer of used computers and major appliances (“white
goods”) in the world. In addition to used electronic and electrical appliances, electronic waste was
also imported, because that was one of the cheapest ways for Western European countries to
dispose of this kind of waste. With the lifting of the sanctions in 2000 the same trend continued, until
2003 when a ban was placed on the importation of used electronic and electrical equipment, and
then the growth rate slowed. However, with the Government's decision to lift taxes from imported
electronic equipment, allowing them to be imported duty-free, the importation of computing
equipment and household appliances increased again. The rise in the generation of electrical and
electronic waste was not followed by a corresponding development of centers for the recycling and
treatment of this type of waste, so that today it has become a burning issue. It is estimated that there
are currently 1,100,000 computers in use in Serbia, and that by 2012 that number will rise to
2,500,000. Out of that, it is estimated that annually about 30% of them, will become e-waste.
Numerous studies about waste that have been conducted in Serbia during the past five years have
pointed towards the problem of electrical and electronic waste treatment. At first, the problem was
not being dealt with at all, and even now, the questions of collecting and sorting this type of waste
are left to chance. There is no existing analysis of how much this manner of waste treatment has
contributed to the environmental degradation, but it is known that the existing 800 registered illegal
waste dumps in Serbia contain 20-38% discarded parts of electrical and electronic appliances.

The treatment of e-waste is one of the priorities of the Ministry of Environment and Spatial Planning.
There is very strong political and administrative support. The education of all users of electrical and
electronic equipment regarding its treatment after the end of the products’ service life is, in fact, one
of the key requirements of the Ministry of Environment and Spatial Planning. The fact that there is
only one serious recycling center for WEEE means that there is room for significant improvements in
the management of this type of waste. Several studies have been conducted that have analyzed
possible ways of collecting, sorting and recycling e-waste, but a general solution has not been found,
including the definition of transfer stations, which are the small and medium collection and
classification facilities, which will be used as the primary E-waste treatment plants. The
environmental and public health impacts of the existing improper systems, both formal and informal,
could also be analyzed.

If we add to that the existing waste, and consider the very few existing recycling centers in Serbia, it
becomes clear why the Serbian Ministry of Environment and Spatial Planning has made the issue of
electronic and electrical waste one of its highest priorities.

Automation in End-of-Life Management

Distributed Automatic Battery Sorting
S. Vra- ar, Mihailo Pupin Institute, RS

Battery sorting is a crucial preparation process for successful recycling, but is very hazardous as
batteries contain dangerous chemical elements. All said, this process is centralized and
predominantly done by hand. This endangers human lives and is prone to errors that compromise
the recycling process. Simulations and practical experiments using various non destructive material
analysis methods to automatically determine between various battery chemical compositions were
performed. The results led us to conclude that it is possible to design a low cost distributed automatic
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battery sorting machine. The automated machine accurately sorts portable batteries at speeds in the
magnitude of 15 units per minute. This paper will concentrate on Europe, EU Directive 2006/66/EC
and application of DABS in the Community. Portable batteries are used all over the world and the
need for recycling is ever growing, therefore the suggested method is globally applicable.

End of Life Management of Industrial Robots
P. Kopacek, Vienna University of Technology, AT; B. Kopacek, SAT, AT

End of Life Management (EOL) is currently a hot topic in the electronics industry. Currently mostly IT
equipment and goods of consumer electronics are concerned. In the nearest future automation
equipment — like industrial robots - have also to be taken into account. Producers of robots have to
deal with EoL of robots because of regulations and laws. Statistically the average life time of an
industrial robot is 16 years and the first were installed more than 30 years ago.

Therefore first ideas about EoL of industrial robots will be presented, shortly discussed and verified
on a real robot.

Requirements and Needs of Automatic Material ~ Recycling of Flat Panel
Displays
K. Elo, E. Sundin, Link&ping University, SE

The amount of flat panel displays in the World is increasing and the day when the displays will start
to end up in the waste stream in great number is getting closer. The most common flat panel display,
the liquid crystal display, contains liquid crystals, indium and mercury. The capacity of the recycling
plants is not dimensioned according to the amount of displays that needs to be recycled in the near
future. To increase the capacity of the recycling plants and achieve a better work environment there
is a possibility to automate the recycling process in a greater extends comparing with today. The
requirements and needs of the automated processes are to handle; all incoming material, e.g. liquid
crystal displays, plasma display panel, organic light emitted diode, other types of displays and other
electronic waste, identify and separate the different incoming materials, disassemble the material
and separate the components and materials of interest.

ReLCD Recycling and Re-use of LCD Panels
B. Kopacek, SAT, AT

Nowadays more and more consumers substitute their conventional TV-sets and computer monitors
by LCD panels. In the near future huge amounts of LCDs will start coming back to recycling. As
LCDs with hazardous mercury backlight lamps are used an appropriate recycling technology has to
be implemented.

End of Life Management of Fluid Pumps
G. Péchmann, P. Kopacek, Vienna University of Technology, AT

The main objective of this paper is to give first ideas concerning the recyclability and reusability of
selected parts of industrial pumps. Currently EOL considers mostly on IT equipment and goods of
consumer electronics. Since the EU directives and other international initiatives to reduce waste
were set into force, it is only a question of time that these directives will also cover the pump industry
in the nearest future. Therefore the present situation in the pump industry was evaluated with
different methodologies. The focus was to develop strategies to implement efficient and marketable
utilizations of resources and to extent the usability. Each selected pump was evaluated according to
the following criteria: the complexity of disassembly and of recyclability and the economics of
disassembly. In addition to that, the pumps were examined in order to find out which parts are
subjected to heavy wear and how easy these parts are to recycle.
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Closing Loops — When Waste Becomes a Resource

Raw Material — The Next Big Battle?
K. Hieronymi, Hewlett-Packard, DE

Raw materials like Copper, Tin, Aluminum, Gold, Yttrium are not a concern for manufacturers of
electronic products today as they reprent in average less than 5% of the production cost. This is
going to change as demand will increase and cost of the materials will rise. The growing world
population, in conjunction with a strong increase of the 'middle class' (people who can effort to buy
electronic products) and the wider use of electronics in other industries (e.g. automotive, domestic
appliances) will cause most likely doubling the amount of electronic components / products produced
within the next 15 years. In conjunction with other industries competing for the same components /
raw materials (e.g. laptop batteries <--> electrical car batteries), political instabilities in countries of
origin or a few states controlling the mining of a significant part of the production, prices for raw
materials will increase soon, putting them more into the focus of the electronic companies. In the
next couple of years, these companies will include access to affordable raw materials into their major
strategies. Securing raw materials with direct contracts with the mines, substitution by other
materials, "Design out", "renewable" materials (e.g. plant based plastics) use of recycled materials
are amongst the tools available.

How WEEE Recycling Can Contribute to Improvi  ng Access to Critical Raw

Materials
C. Hageliken, C. Meskers, T. van Kerckhoven, Umicore, BE

End of 2008 the European Commission started the Raw Material Initiative (RMI). This was triggered
by the realisation that the European economy is highly dependent on access to a number of crucial
metals and minerals, which have become of growing significance for many high tech and clean tech
products. This is especially valid for the electronics industry with its portfolio of complex products,
strong growth and fast innovation cycles. As Europe is challenged by a quite modest stock of natural
metal resources and today highly depends on metal imports, various working groups under the RMI
have developed appropriate proposals to ensure the sustainable supply of such raw materials in a
competitive world.

Efficient recycling of end-of-life products has been identified as a main contributor to improve access
to critical metals and lower the risks of supply disruptions. Waste electronics play a key role in this
context since they represent a strongly growing volume and contain a large variety of metals that
were identified as critical. Among these are precious metals and special metals such as rare earth
elements, antimony, indium, gallium or cobalt. To improve the recycling of such metals from WEEE it
is crucial to make use of state-of-the art technologies, but it is as important to generate appropriate
frame conditions that ensure the comprehensive collection and efficient treatment of WEEE.

The presentation summarises the main findings of the RMI with respect to electronics and gives
recommendations for an improved WEEE recycling. It also addresses the question to which extent
the proposed recast of the WEEE directive is supportive to meet the requirements of the Raw
Material Initiative. The authors have been closely involved in related working groups and thus will
provide an up-to-date insider view.

Closing Material Loops at WEEE Recycling — P roducer’s View
S. Grieger, EcologyNet Europe, DE

The responsibility of producers for waste of electrical and electronic equipment (WEEE) is not limited
to financial aspects. The whole lifecycle has to be taken into account proactively, so that materials
are kept in closed loops. In addition to the collective approach, voluntary take-back of WEEE helps -
in addition to frequent audits of recycling partners - to minimize the risk of exporting WEEE and
substandard treatment in developing countries. Furthermore, there are certain material fractions
which become obsolete due to new legal requirements or technical developments. Activities of a
producer together with partners from the recycling industry show, how new applications for CRT
glass could be found and methods to generate marketable plastics from TV housings could be put
into practice.
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Closing the Material in Lighting
M. ten Houten, Philips, NL

EcoDesign done by Philips was focused on what is called the 6 Green Focal Areas in Philips; of
which recyclability is one of them. “Closing the material loop” has not been very successful in
general, although many companies have made (very ineffective) attempts design for recycling or
take back. A key difference from traditional Design for the Environment practice is that “Closing the
material loop” has several additional barriers to overcome which are largely outside the scope of
traditional (lighting) business. However current conditions are changing that is making “closing the
material loop” a viable option.

Developing a Supply Cycle for Post-consumer Regenerated Materials (PCR)
C. Slijkhuis, MBA Polymers, AT

The European model for dealing with E-Waste is a legislation driven model. Although it has shown
teething problems, this WEEE directive and its transposition in the 27 European countries have led
to some 3 Mio MT's of E-Waste being properly recycled of some 9 Mio of WEEE generated. This is
by far the largest recycling volume world-wide. The US model is fundamentally a market driven
model, whereby a multi-stakeholder group works together to develop a set of criteria for “green”
electronic products. These criteria form the basis for certification by Electronic Product
Environmental Assessment Tool (EPEAT). The major part of electric and electronic equipment (EEE)
today is produced in the Far East to where many of the Original Equipment Manufacturers (OEM)
have outsourced the production of their products to Electronic Manufacturing Service companies
(EMS). These companies each play their role in the legislation driven approaches in Europe and the
market driven approaches of organizations such as EPEAT.

Compliance Management

Product Compliance Business Network — Connec  t with your Business Partner

to Increase your Product Know-how
E. Bachmann, S. Feickert, SAP, DE

Companies in the automotive and high-tech sectors are required by EU legislation such as REACH,
ELV, RoHS, and WEEE to provide product-related compliance information. The primary concern of
discrete product manufacturers in relation to product compliance is their ability to respond to market
demands and competitive pressures, and to offer safe and compliant products. In other words, how
can they retain existing customers and secure a share of new eco-friendly markets? One solution is
for manufacturers to expand their know-how on product compliance. To provide comprehensive
support for compliance management processes, SAP has established the “Product Compliance
Business Network” concept. The network underpins companies’ internal processes and collaborative
processes with customers and suppliers.

Who Needs Compliance Management? How much Ef  fort Needs to be Invested

in Fulfilling all Requirements?
T. Trenner, Weidmdiiller Interface, DE

Fulfilling requirements regarding information about substances in products often seems to involve
burdens that do not pay off. Efforts to fulfill REACH, RoHS, industry and customer specific
requirements are growing: Customer inquiries for these data are increasing and legal developments
are also very dynamic, e.g. in 2010 RoHS will be revised. There are often doubts over spending high
amounts for material compliance, as these efforts will not turn directly into revenues. And even if
these investments seem to be inevitable, the question of how much to invest remains. This paper
discusses reasons in favour of investing in material compliance, how risks of non-compliance can be
assessed, e.g. when small and medium suppliers are not willing or able to provide the requested
information, and how efforts to achieve material compliance can be kept to a minimum.
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Using Web-based Systems to Manage Supplier R egulatory Compliance (for

REACH, RoHS etc) and to Generate Carbon Footprints  for Products
A. Turnbull, ENVIRON, UK

BOMcheck is a collaboration lead by Philips, Siemens, Osram, Toshiba, Agfa, GE and many other
OEMs to share one web database system and one list of regulated and declarable substances.
Many OEMs are encouraging their suppliers to submit full materials declarations so that BOMcheck
can generate the required regulatory compliance declarations by filtering the full materials
declaration data against the regulated substances lists. Although declaring every substance in every
material in the part is a lot of work for suppliers, the benefit is that suppliers need only do this once
and then they can rely on BOMcheck to keep their regulatory compliance declarations up-to-date as
the lists of regulated substances change. Although the main driver for suppliers to provide full
materials data is to manage current and future regulatory compliance, the data can also be used to
support other EcoDesign programs such ranging from Life Cycle Analysis to calculation of theoretical
recycling rates.

Haste Makes Waste: Five-Year Review (2005-20 10) of ROHS/WEEE Regulation

Implementation in China, Japan and Korea
D.Y. Park, Ghent University, BE; K.H. Lee, Korea Cleaner Production Promotion Center, KR

Have China, Japan and Korea achieved their policy goals in an effective and efficient manner by
introducing its own WEEE and RoHS regulations? While the three countries enacted RoHS- and
WEEE-like regulations which are comparable to the EU RoHS and WEEE Directives in the middle of
2000s, it is in question whether they have implemented and enforced those regulations in an
appropriate way. The paper describes the current legal framework of RoHS and WEEE regulations in
China, Japan and Korea and discusses implementation and enforcement status of RoHS and WEEE
Regulation. The paper demonstrates differences, difficulties and problems of theory and practice in
the implementation of RoOHS and WEEE Regulation on both government and business sides and
suggests more cautious preparatory studies and stakeholder involvement for better policy-making. In
conclusion, the paper forecasts how the ongoing RoHS Recast proposal would impact the future
direction of product-related environmental regulation in Asia.

Capacity Marking for Portable Batteries and ~ Accumulators According to

Directive 2006/66/EC
A. Campen, DE; H. Craen, European Portable Battery Association, BE

The EC directive 2006/66 requires batteries to be marked with their capacity by September 2009.
Article 21.2 authorizes a dedicated Committee to work out detailed rules for the implementation of
the marking, including harmonized requirements for the determination of capacity. These rules
should have been published by March 2009.

These deadlines have not been met and detailed rules are not finalized yet. The Commission has
published two studies on the issue, the first one in September 2008 covering portable and
automotive batteries, the second one in June 2010, and covering non-rechargeable portable
batteries only.

The second study became necessary as the first study revealed that it is very difficult to provide
harmonized requirements for primary batteries. For secondary batteries the simple solution was to
use existing IEC standards, something which is not possible for primary batteries. This paper will
discuss the development of the marking and the state of play of the regulations under development.

Invited Session: Energy Efficiency and Sustainability in Intelligen t
Transport Systems (ITS)

Energy Efficient ITS Equipment in Traffic Man  agement Operations
A. Froetscher, AustriaTech — Federal Agency for Technological Measures, AT

Energy Efficiency in Personal Mobility, the I ~ N-TIME Project
M. Boehm, AustriaTech — Federal Agency for Technological Measures, AT
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Energy Efficiency and Sustainability in ITS,  the Impact of Smart Products
M. Schuch, Swarco Futurit, AT

Invited Session: Expert Conference on the Formalisation of Informal
Waste Activities

Formalisation of Informal Sector Activities in Collection and Transboundary

Shipment of Waste in and to CEE — Introductiontot  he Project “TransWaste”
G. Obersteiner, R. Linzner, A. Pertl, S. Scherhaufer, E. Schmied, University of Natural Resources and
Life Sciences, AT

Informal waste collection and transboundary shipment activities in Europe have been neglected to
date. Waste, above all bulky waste but also Waste Electrical and Electronic Equipment (WEEE),
scrap metal and textiles, is often collected by nonauthorised (informal) people without any statutory
permits in EU 15 member states and subsequenty transported to CEE (Central and Eastern
European) countries. The items are processed or resold in these transition economies as secondary
raw materials or goods. The CENTRAL EUROPE project TransWaste will develop options to solve
this situation accompanying environmental and social problems by formalising the non-authorised
waste collection and setting up a pilot project. Solutions will be generated by considering all
stakeholder views - from waste pickers to waste associations.

Shadow Economies all over the World — New Es  timates for 162 Countries:

What do we (nhot) know
F. Schneider, Johannes Kepler University, AT

Informal Activities and the Relation to the Key Principles of Core Economy
M. Ali, The Schumacher Centre for Technology & Development, UK

Role of the Informal Sector in Solid Waste M anagement and Enabling

Conditions for its Integration — Experiences from G TZ
E. Gunsilius, Deutsche Gesellschaft fir Technische Zusammenarbeit (GTZ), DE

In many countries, informal waste pickers contribute significantly to waste management and
resource efficiency by collecting, sorting, trading and sometimes even processing waste materials.
These activities also provide an income opportunity for large humbers of poor people. GTZ aims to
determine the factors for successful informal sector integration in solid waste management systems
in order to design measures for integration of the informal workers in waste management strategies.
This success seems to depend on the capacities of the informal sector to organize, to manage their
businesses efficiently and to influence public and political opinion, on the political will to integrate the
informal sector and on the possibilities for collaboration with the formal private sector and other
actors.

Cairo’s Waste Managers
L. Iskandar Kamel, CID Consulting, EG

This paper describes the historical evolution of an informal system of waste workers/recyclers
growing organically with the growth of the megacity of Cairo, their achieving the world’s highest
recycling rates (80%) and their highly effective value chain leading to industry. It documents their
battle to keep their foothold on their trade in the face of mounting globalization, importing of
inappropriate waste management systems. The paper explores the various aspects of their work:
economic, financial, environmental, social and cultural.
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Market-driven Developments

Cradle to Cradle® Innovations in a Cycle Eco nomy — Projects in Various

Industries, Buildings and Infrastructure
A. Kalin, EPEA, CH

Everything that organisms under the influence of solar energy are producing in nature is food for
other organisms. The Cradle to Cradle® design concept applies this principle to industrial systems.
EPEA allies itself with leading companies to integrate into product design the environmental quality
and the preservation of used materials and/or chemicals as resources. The partners of EPEA
demonstrate with their developments the feasibility of Cradle to Cradle®. Result Confirmation: Cradle
to Cradle® works!

Moving ahead of Mainstream — Leadership andt he Role of Third Party

Environmental Certifications
E. Sjogren, C. Hobby, TCO Development, SE

Information Technology continues to grow worldwide in importance and scale. While decreasing CO,
output and increasing energy efficiency in IT products still leads the list of challenges, there are other
issues that also pose a significant environmental threat. These include the growing E-waste problem
and the presence of heavy metals and chemicals. It is vital that industry and other key stakeholders
continue to scale up efforts to not only increase energy efficiency, but also solve these remaining
challenges. Moving ahead in an effective way will require leadership from industry as well as
independent programs designed to push the boundaries of what is feasible in green design.

Third party certifications play a key role in driving sustainable ICT innovation. Unlike compliance
programs or product registries based on industry consensus, third party programs are able to look
beyond current product offerings and work with industry and stakeholders to explore the way forward
and push the boundaries in areas where legislation or regulatory programs have been limited to
currently available, off the shelf technologies. Through the freedom to set a higher standard, third
party certifications as well positioned to provide leadership in solving remaining Green IT challenges.

Building a Sustainable Financial System: Ass  ets and Value Creation, the

Unbearable Split?
C. Gans Combe, Versailles Saint-Quentin University, FR; C. Kuszla, Paris Dauphine Univ., FR

The “value creation” process has been for quite a long period of time, the source of animated
discussions. The recent crisis have brought to light the fact that the economic tools and more
precisely financial, accounting and managerial standards dedicated to the issue focus around one
single representation: the value for the shareholder, which is now considered as insufficient. Can the
social, societal and environmental economic issues be taken into account in the value (and assets
value) visions shared by the various economic actors? The objective of this presentation is to try to
clarify both concepts of value and asset in order to draft a conceptual framework that could reconcile
economic and environmental visions, from an Economic Value Added (EVATM) perspective to an
Economic and Environmental Value Added one (E2VATM), and that allows financial — including
taxation — mechanisms which could give more environmental incentives to financial behaviors.

Modeling Grammar and Reference Models for In  tegrating Environmental

Perspective into Daily Business
K. Oizumi, K. Aoyama, University of Tokyo, JP

Companies have been trying to incorporate the environmental perspective into their business. At the
same time, companies are more concerned about multiple stakeholders of their business,
considering their business continuity. Consideration of multiple stakeholders implies business and
decisions become more complicated. Thus, companies have to decide their actions, placing their
strategy among their stakeholder value. This paper introduces modeling grammar to describe
business in relation to stakeholder minds and corporate task structure that is composed intending
satisfying stakeholders. This model provides business planners with insights that may improve their
business. This paper also introduces typology for integration of environmental perspective into daily
business and reference models that reflects the typology. They supplement insights about how to
integrate environmental perspective in accordance with business strategies. An example with PWB
manufacturing shows its application. It leads to deliberating changes accompanying to environmental
integration.
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Does Size Really Matter? Landfill Scale Impa cts on Property Values
J.S. Lim, Toronto Recycling, CDN; P. Missios, Ryerson Univ., CDN

The economic advantage of constructing and operating large-scale landfills over small-scale landfills
has been used to justify regional landfills as a solution to the municipal waste disposal problem. In
addition to the dampening effects on social efforts to divert waste away from landfills, higher external
costs of larger landfills may in fact offset the private cost advantages. In this study, the negative
effects of a landfill that are capitalized in property values of houses located in the proximity of two
landfill sites of significantly different sizes in Toronto, Canada, are examined. The results suggest
that larger landfills have greater adverse impacts on property values than smaller landfills, implying
consumers perceive (and markets reflect) differences in external costs.

Implications of ROHS

Green>: Merck's Concept as Material Supplier to Contribut e to Sustainability

and Green Electronics
W. Becker, Merck, DE

Being the man-machine interface of many consumer products electronic displays represent
important components that are subjected to various regulations. Moreover, they should comply with
certain safety standards. Laws like RoOHS or REACH ban or restrict certain hazardous substances.
The energy consumption of electrical products is regulated by the European EuP Directive. In
addition, voluntary initiatives restrict critical substances. A typical example is the recently launched
‘Halogen-free policy’. Merck is committed to sustainability, resource conservation and environmental
protection. The Liquid Crystals Division, supplier of key display materials, introduces its Green®
concept. This comprises innovative, legally compliant and safe specialty chemicals, also eco-friendly
processes for superior ‘green’ displays and electronics. At EGG 2004, Merck has presented eco-
efficient and WEEE-conform recovery processes for waste LCDs.

Ericsson Experiences of Low Halogen Telecom  Network Infrastructure
Equipment
R. Trankell, J. Sandahl, Ericsson, SE

The majority of the in-house designed printed boards and cables for Ericsson high volume network
infrastructure equipment use low halogen material.

Ericsson has more than ten years experience of the use of low halogen materials and our field data
show no problems related to the use in telecom network infrastructure equipment. It is currently not
possible to migrate to low halogen materials in all telecom network infrastructure equipment
applications. For example, in radio power amplifiers a so called low loss material is needed for which
no low halogen version is currently available.

Life Cycle and Risk Assessment of Environmen  t-compatible Flame

Retardants: ENFIRO, a Prototypical Case Study
A. Beard, Clariant, DE; P.E.G. Leonards, VU University Amsterdam, NL

ENFIRO is a European Commission-funded project which performs a prototypical case study on
substitution options for specific brominated flame retardants (BFRs). The project delivers a
comprehensive dataset on viability of production and application, environmental safety, and a life
cycle assessment of the alternative flame retardants (FRs). Three FR/product combinations (e.qg.
metal-based FRs, phosphorus-based and nanoclay-based FRs in printed circuit boards, paints and
foam) are studied for environmental and toxicological risks, viability of industrial implementation, i.e.
production of the FR and final products as well as fire safety requirements. The information is used
for a risk assessment of the alternative FRs. The outcome of that assessment together with socio-
economic information is used in a life cycle assessment. The project follows a pragmatic approach,
avoiding final recommendations on environment-compatible substitution options that would not be
viable for implementation by industry. The ENFIRO approach and the results are useful for similar
substitution studies, e.g. in REACH.
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Earthwise™ GreenArmor™ — A New Polymeric Fla me Retardant for Styrenics,

Polyolefins, Polyamides and Polyesters
D. de Schryver, V. Steukers, Albemarle, BE; A. Mack, G. Kumar, Albemarle, USA

Albemarle recently developed and will be marketing a recyclable, eco-friendly, fire safety product
called GreenArmor™. This new product will be marketed under the “Earthwise™ Fire Safety and
Polymers” brand name and is scheduled for launch in late 2010. Earthwise products are subjected to
a more rigorous focus on sustainability and eco-friendliness. The environmental criteria include
bioaccumulation, toxicity, recycle capability, carbon footprint and other critical metrics.

GreenArmor™ is made via a break-through technology; it will be offered in a pelletized form. We will
illustrate the very wide applicability of GreenArmor with applications data in a range of polymers,
including recyclability data. We expect typical applications will include styrenics (such as HIPS and
ABS for E&E enclosures), polyolefins (such as PP and PE for a wide variety of applications and
processing techniques, e.g. injection molded parts, extruded sheet and film, and wire & cable), and
engineering thermoplastics (such as polyamides and polyesters, for connectors, circuit breakers and
switches).

Reliability and Microstructure of Lead-free Solder Joints in Industrial

Electronics after Accelerated Thermal Aging
R. Denteneer, M.H. Biglari, O. Yakovleva, E. Brom, Mat Tech, NL; A. Kodentsov, University of
Technology of Eindhoven, NL

The reliability of lead-free (LF) solder joints in surface-mounted device components (SMD) has been
investigated after thermo-cycle testing. Kirkendall voids have been observed at the interface
component/solder together with the formation of cracks. The evolution, the morphology and the
elemental analysis of the intermetallic layer have been evaluated before and after the thermal
treatment.

Voids produced by the release of volatile species during the soldering process due to the application
of flux were present. If compared with SnPb soldered systems, lead-free joints are characterized by
larger and a higher amount of voids.

In several electronic joints (ball grid arrays (BGA), surface-mounted device components (SMD), etc.)
cracks were generated after the thermal stresses generated during accelerated thermal aging. The
development of cracks in BGAs due to warpage of the PCB has also been observed.

Backward and forward compatibility of SnPb and lead-free BGA connections has been performed on
pads with an ENIG finish. The effect of the reflow peak temperature on the structure of the
intermetallic layer has been assessed.

Energy-efficiency

Renewables, Smart Grid and Electric Vehicles : A New Perspective on System

Integration Enabling CO , Reduction and Efficient Energy Usage
B. Thoma, T. Vlassopoulos, GE Energy, UK

The aim of this paper is to review some of the emerging trends in the design and manufacture of
electric vehicles in Europe and to bring forward initial ideas for how the smart grid plays a vital role in
contributing to zero emission transportation. This can be achieved by considering the entire well-to-
wheel chain and thereby integrating the efficient use of renewable energy sources. The paper begins
with an analysis of key objectives of CO, emission targets in Europe through 2020. A roadmap of
how to achieve these requirements providing a split for both energy and transportation industry is
presented next. The paper then looks in particular at the vital role of the smart grid and its
contribution to meet these objectives. A capacity demand model serves to describe such processes
in a generic manner. Car makers have tailored their traditional NPD approaches targeting end
consumer markets with little involvement of oil companies (providing the fuel for conventional
powertrains). Emerging technologies using electricity as the energy carrier rather than oil derivatives
require car makers to rethink their traditional approaches and exploit the potentials by collaborating
with utilities and grid operators. The currently emerging electric vehicle market is used as an
example case study to illustrate a new approach to emission reduction via using the smart grid as
enabler for efficient use of renewable energy sources in transportation. Thereby, the system
integration along the entire chain from renewable energy generation to smart distribution as well as
efficient storage and usage in transportation applications becomes vital for success.
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Energy Saving and CO ; Emission Reduction of Water Fuel Hybrid Power
Vehicle
J.L. Chen, K.C. Liao, National Cheng Kung University, TW

This paper presents calculation of energy saving and CO, emission reduction of water fuel hybrid
power vehicle. Water fuel hybrid power vehicle uses the technique of electrolyte to break the water
into oxygen and hydrogen by using the electricity generated from vehicle engine. The oxygen and
hydrogen are then put into vehicle engine to mix with gasoline (or diesel) fuel for engine operation.
This water fuel hybrid power engine has potential of saving energy and reducing CO, emission in
vehicle. Currently, EPOCH energy technology corp. from Taiwan has developed this technology and
applied it into the city bus in Kaohsiung city, Taiwan. It has demonstrated the capability of saving
around 15% energy in city bus by using this technology.

Energy-Aware End-to-End ICT Production
H. Lehmann, A. Gladisch, U. Bub, Deutsche Telekom, DE

As increasing ubiquity of high-bandwidth telecommunication applications leads to large-scale
transformations of general communication patterns, a drastically increasing bandwidth demand is
forecast over the coming years. As a consequence, the directly coupled growing energy demand of
the telecommunication networks becomes the focus of industry efforts at energy efficiency. In this
paper, we present recent innovation activities of Deutsche Telekom concerned with energy-aware
ICT network production. Two aspects in particular are considered: first, a genuine end-to-end
approach over all layers of the telecommunication network needs to be designed. Furthermore —
second — an organic integration of ICT and energy domains is mandatory for systemic energy
efficiency effects.

ZeWin-Talk, System for Exchange of Energy Pr  ofiles of Networked Electronic

Devices
D. Ulmer, J. Gaugele, K. Hinlich, IT-Designers, DE

To automatically switch network-capable electronic devices usage driven and in an efficient manner
information about their operating modes and corresponding energy consumption is needed. The
proposed approach of ZeWin-Talk as a service provides an infrastructure for exchange and
propagation of such information. With the mechanism of ZeWin-Talk it is possible to check how
efficient a ZeWin System is configured. Within a ZeWin system network-capable electronic devices
are turned on demand-oriented and switched off automatically. To do this in a sophisticated and
efficient manner information about the operating states and the corresponding energy consumptions
of the devices under ZeWin control are necessary. The efficiency of ZeWin depends on knowledge
and correctness of this information. The required data can either be delivered by the network device
manufacturer or it can be gathered and shared within a community as described in the following
paper.

EU Green Public Procurement of IT Products
H. Wendschlag, Hewlett-Packard, SE

The objective is to explain the importance of the EU Public Procurement Directive and the integration
of product environmental attributes in public tender specifications. The IT Industry has responded to
this demand by crea-ting an International standard environmental declaration, ECMA-370. This
declaration deliveres objective infor-mation, allowing customers to make informed purchase
decisions. Early recognition and understanding of EU re-gulation is vital for successful business with
the European public sector.
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Invited Session: Expert Conference on the Formalisation of Informal
Waste Activities

Informal E-Waste Recycling Sector in Ghana:  An Indepth Socio-economic

Study
S. Prakash, A. Manhart, Oko-Institut, DE; O.0. Agyekum, Y. Amoyaw-Osei, Green Advocacy, GH; M.
Schluep, E. Miiller, R. Fasko, EMPA, CH

Debate on impacts of e-waste has gathered pace in many developing countries, which are recently
experiencing an exorbitant increase in the consumption of electronic goods. While the impacts on
environment and health have so far dominated this debate, there are various other significant
implications. Amongst others, refurbishing and e-waste recycling generates jobs and therefore could
contribute towards overcoming urban un-employment. Political decision-making requires a sound
analysis of all positive and negative impacts, including income generation, working conditions,
contribution to economy and impacts on the neighboring communities and society as a whole.

In this context, the VROM-Inspectorate and the NVMP commissioned the German Oko-Institut e.V.
to assess the socio-economic impacts of the informal refurbishing and e-waste recycling sector in
Ghana and to elaborate its role in the sustainable e-waste management.

This paper presents key findings from this study, including the sector’s size, characteristic working
conditions and contribution to the economy.

Methodologies for Evaluating Collection Amou  nts in the Informal Sector — The

Case Study of Austria
S. Scherhaufer, R. Linzner, G. Obersteiner, A. Pertl, E. Schmied, Univ. of Natural Resources and
Applied Life Sciences, AT

The estimation of amounts involved in informal sector activities in waste management is a
challenging task, especially in transboundary activities. Within the project ‘TransWaste’ different
methodologies were developed in order to estimate the amounts of items informally collected in
Austria. The methodologies were tested in practice and revealed that in-depth interviews with
affected persons in combination with traffic countings can be considered for evaluating amounts.
Practical experiences of the application of various methodologies as well as the results are
presented in this paper.

Doing More with Less, Action Research Techni  ques on Quantifying Informal

Waste and Recycling Activities
I. Haenen, A. Scheinberg, WASTE, NL

The saying 'there are two types of information in waste management: bad and worse' lies at the
heart of the work that this paper describes. In this paper/presentation, the authors argue that
information on waste management not only matters for decision makers or designers to make the
right system choices, to plan and budget, and to monitor, but also that information is a starting point
for bringing stakeholders (formal and informal) together, to stimulate understanding and recognition
of different stakeholders. The importance of looking holistically at waste management (integrated)
has long been acknowledged — the values embedded in the integrated approach less so. This
paper/presentation discusses the value of having access to information using the Integrated
Sustainable Waste Management (ISWM) approach.

Socio-economic Issues in Informal Waste Mana  gement Sector in India
R. Singh, K.R. Chari, Birla Institute of Management Technology, IN

Both organized and unorganized sectors are active in the waste management in India. There are
wide variations in the opinions and solutions about the informal sector regarding waste management
by garbologists. Since there is no authentic information available on how much waste is actually
recycled in the cities by both the formal and informal sector it is difficult to estimate the real economic
benefits. This paper presents a view of the solid and e-waste waste management with perspectives
of activities, issues and processes associated with social, environment and economic issues of
informal sector, meaning it to be a responsible waste management.
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Informal Collection and Marketing of Waste/P  roducts in Lower Silesia

(Poland)
J. den Boer, M. (ura@ka-Skalny, Wameco, PL; R. Szpadt, E. den Boer, WRUT, PL

This paper provides the results of examinations of the amounts of goods that are traded in Lower
Silesia (Poland) and stem from informal bulky waste collection, mainly in Germany. Also amount of
informally collected metals within Lower Silesia is estimated. These examinations are part of the
project TRANSWASTE (Formalisation of Informal Sector Activities in Collection and Transboundary
Shipment of Wastes in and to CEE) within the Central Europe Program. Field work at 2" hand
markets and around metals shops was undertaken in autumn 2009 and spring 2010. For the traded
used items an amount of 6,1 kg/cap.yr and for the informally collected metals 34 kg/cap.yr was
determined.

WEEE Directive — Current Implementation and Fu  ture

Striving for Excellence in WEEE Collection,  Logistics and Treatment
T. Shryane, WEEE Forum, BE

The WEEE Forum is presently undertaking a four-year EU Life+ funded project “WEEELABEX”
(2009-2012). This project will develop a common and harmonised set of standards for processing
WEEE in an environmentally safe manner and in compliance with EU legislation. The aim of the
project is to create a “WEEE label of excellence” for standards throughout the recycling process for
all e-waste processing companies.

One WEEE Directive and 27 different Country  Implementations — Producer

Responsibility as an Administrative Burden
K. Kramer, EARN, DE

Producers of electric and electronic equipment (EEE) have to take responsibility for their material
when it becomes waste. This is one of the main topics of the WEEE directive. Due to that
responsibility, producers could have a benefit by designing products durable and environmentally
friendly.
Even if producers have individual take back solutions for old products in place and/or manufacture
durable and recyclable electronic products, it has no influence on administrative obligations in the
member states. Above all, producer responsibility with regard to the implementation of the WEEE
directive is reduced to a country reporting and payment part.
Producers are not permitted to place their electronic goods on the market before completing country
specific requirements regarding product definitions, take back solutions, registrations, financial
guarantees, contracting compliance schemes, branch establishment, etc..
Neither the definition of B2C and B2B, nor the allocation of a product to the 10 categories is similar in
all countries. Various distribution processes and cross border purchasing of electronic products are
not covered by the inflexible country requirements and complicates the registration as EEE producer.
Many countries do not allow producer registration without a national legal entity or representative. In
some countries producers are enforced to join a consortia or found their “own consortia” to get
registered. At the end producers are prohibited from the market or they pay a standard rate per
device without any information about recycled volumes, costs, and disposal volumes.
One Europe, one WEEE directive and one solution for producer compliance!! We are far away from
it.
Even the proposal for the revised WEEE directive does not contain practical advice for a pan
European harmony.

What are the obligations of EEE manufactures?

What do centralized management solutions for WEEE in all European countries look like?

WEEE: A Barrier to International Trade for S mall & Medium-sized Companies

and what to Expect from the WEEE Recast?
H.J. Lueckefett, 1 WEEE Services, DE

The Waste Electronic and Electrical Equipment Directive is an important piece of legislation that

affects EEE suppliers worldwide. This presentation will assess the challenges that small and
medium-sized manufacturer of parts and finished products face, when supplying their goods cross-
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border, vis-a-vis the rules set out by the WEEE Directive.

Small and medium-sized companies (SMEs) face the same high administrative burden than do
global firms with respect to operating in the global marketplace. WEEE (e-waste) legislation in the
US, in general, places all obligations for waste electronic and electrical equipment on the owner of a
trademark, while under European law, the onus is on the producer. However neither system favours
companies that hold only a small market share throughout all distribution channels. Quantity
regulations as an exemption from the obligations set out by the WEEE Directive could bring some
relief for SMEs but, only a few countries, such as Austria, have begun to take advantage of this
concept.

Through a case study, this presentation will examine from a legal and business perspective the
impact of the WEEE Directive on small and medium-sized companies operating globally. It will
compare the challenges suppliers face under both the European and the North American legislation.
While the EU has proposed revisions to its WEEE and RoHS Directives in order to reduce
administrative burdens, the process remains underway. Furthermore the presentation will review
proposed changes to the WEEE Directive and examine whether these will lower trade barriers for
small and medium-sized suppliers or create additional obstacles.

Designing Web-based Systems to Manage B2B WE EE Compliance across

Europe
A. Turnbull, ENVIRON, UK

This presentation provides a practical demonstration of how B2B producers can design web-based
systems to manage WEEE collection, recycling and reporting requirements in multiple EU Member
States. This cost-effective and efficient approach enables the producer to communicate his WEEE
compliance arrangements to customers through one set of web pages on his company website.
Customers in different Member States follow the instructions on the producer’s website to send
WEEE for recycling in their particular country.

The WEEE Directive: A 2020 Vision
K. Mcintyre, M. Dempsey, Hewlett-Packard, DE

The increasing value of WEEE means that more waste is being handled by commercial collectors
and diverted away from producers recycling system. This will require new policy responses, starting
with a WEEE Generated collection target. This paper describes the recent developments in a specific
aspect of the WEEE revision discussion.

Impacts of REACH

From REACH to Full Material Declarations: H ow to Convince Suppliers
J.W. Scheijgrond, Philips, NL

Philips has asked its suppliers to declare their compliance with REACH, ROHS and other
requirements by making BOMcheck declarations, with a preference for Full Material Declarations.
The roll out started in March 2010 and has so far reached suppliers representing more than 80% of
its spent. As Philips is the first company to require BOMcheck declarations from its suppliers, there
are a number of hurdles to overcome such as awareness raising, confidentiality issues, and
objections.

Application of Communicating and Collecting Information of Included

Chemical Substances as for the REACH Regulations
S. Morita, T. Ueno, Y. Kobatake, T. Kawakami, S. Kawahara, T. Kurosawa, Panasonic, JP

Panasonic promote the utilization of the uniform format advocated by JAMP to comply with the
REACH Regulations. However, from the study by one of the business domains in Panasonic, 76% of
the REACH related survey requests from suppliers to Panasonic used non-uniform formats. Similarly
Panasonic requested to its suppliers with the JAMP format, but 19% of the collected surveys
contained only current SVHC information, which Panasonic will need to repeat the same survey
when new SVHC are publicized. Minimum information just enough to comply with the REACH
Regulations and use of non-uniform formats through the supply-chain hinder producers such as
Panasonic to make the use of the chemical substance inclusion information. Panasonic suggest in its
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chemical substance management strategy to take advanced actions using the REACH related
information toward reducing the impact of chemical substances on humans and the environment
using the example of phthalates.

Tackling Hazardous Substance Use in EEE — W hat Legislative Framework is

Best?
S. Zangl, D. Bunke, Oko-Institut, DE

The recast of the RoHS Directive has brought up questions around the most suited legislative
framework for regulating hazardous substance use in electrical and electronic equipment. This paper
describes the possibilities that exist both under RoHS and REACH highlighting the pros and cons.
Also, a link to overall environmental product, waste and chemical policy is made. It appears that in
the short term, keeping the substance bans under RoHS with an improved re-casted Directive would
ensure a high level of protection. In the long term, once more experience has been gained with the
implementation of REACH, especially with respect to the incorporation of the waste phase and socio-
economic aspects, a new analysis should be made on possibilities to regulate hazardous substances
use in electrical and electronic equipment under REACH. In the meantime it is important to ensure
consistency and to reduce overlaps and inconsistencies between the two regulations.

Substances of Concern in Wireless Telephone s
M. Riess, VDE Pruf- und Zertifizierungsinstitut, DE; M. Schwarz, Forschungs- und Beratungsinstitut
Gefahrstoffe, DE; J. Wurbs, Umweltbundesamt, DE

In a research project of the German Federal Environment Agency (Umweltbundesamt) ten new
wireless telephones (DECT) were investigated for substances of concern regarding health and
environment. Focus of the investigation was on ROHS relevant substances (Lead, Cadmium,
Mercury, Chromium VI, polybrominated Biphenyls (PBB) as well as polybrominated Diphenyl ethers
(PBDE)) and extractable flame retardants beyond RoHS as well as Phthalates, Nonylphenol,
Polycyclic Aromatic Hydrocarbons (PAH). The steps required to prepare the samples, test them for
the relevant compounds and interpret the results are described in detail. A significant nhumber of
parts, i.e. eight of ten of the telephones are using substances relevant regarding RoHS. Even
assuming that usually small parts are affected a significant number of products may not fulfill the
regulatory requirements.

Market-driven Developments

Panasonic New Midterm Management Plan — Key = Management Targets for CO

Reduction and Resources Recycling
N. Shibaike, T. Hajima, Panasonic, JP

Toward a vision to become the “No.1 Green Innovation Company in the Electronics Industry” in 2018,
the 100th anniversary of its founding, Panasonic announced a new midterm plan called “Green
Transformation 2012 (GT12)" in May, 2010. In the plan, aiming at “integrating contributing to the
environment and attaining business growth” by making the “environment” central to all of our
business activities, the company accelerates the group-wide initiatives with two major pillars of CO,
reduction and resources recycling. A rationalized index has been developed to quantify the efforts for
reduction of CO, emissions, and also a practical system to promote recycling-oriented manufacturing
has been introduced. Energy and material efficiencies are key strategies for the manufacturing
industry, and Panasonic will pursue them to achieve the ambitious vision.

Resource Performance Ratio and Reusable Ele ctronics Device
M. Kitamura, H. Hayashi, NPO EcoDesign Promotion Network, JP

To make our society sustainable, Resource Performance Ratio (RPR) is proposed. Providers and
Consumers have been using Cost Performance Ratio (CPR) or Price Performance Ratio (PPR) as
indices of their own benefits. From our society’s view, making cooperation of both sides seems to be
profitable. It is shown that RPR is approximately counted as multiple of CPRs both of Providers and
Consumers by introducing “Inditial” value and its sustained characteristics through the lifecycle of
product. The RPR is calculated for getting high performance with low amount of resources.
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Examples of the RPRs of Incandescent Lamp (IL), Compact Fluorescent Lamp (CFL) and LED Lamp
(LED) are compared and discussed.

A New Life Thinking of Environmental Protec  tion from the View Point of

Taoism
J.C. Tu, National Yunlin University, TW; P.L. Chiu, Tung-Fang Institute of Technology, TW

The Taoism of the Chinese culture advocates so called “Tao imitates the nature” which means that
human being and the whole creation on the earth are created for the purpose of practicing Tao such
that “The whole creation on the earth and people is together as ONE” and the human being should
follow the routine of the nature, comply with the development of nature, and be sanguine about the
variation of nature.Therefore, Taoism advocates people should live with nature in harmony, and
comply with the concept of life of natural ecology. Such an idea is what we have advocated so called
the concept of “Green and Sustainability”. The methodology of this research employs the
fundamental question research method to investigate the new life thinking of environmental
protection from the view point of Taoism, search for the concrete schemes to fulfill the consciousness
of environmental protection in the daily life, deeply impress the consciousness on the concept of
people, and reduce the greenhouse effect as well as so called the “Carbon Footprint”.

Supporting Scenario Design for Creating Vis  ions of Sustainable

Manufacturing Industry
Y. Kishita, Y. Mizuno, M. Hirosaki, H. Wada, S. Fukushige, Y. Umeda, Osaka University, JP

Describing scenarios is a hopeful approach for creating visions and pathways toward sustainable
manufacturing industry. However, adequate computational assistance has not been provided for
designing scenarios. For example, it is difficult to understand scenarios rationally since scenarios are
written in a text form and their logical structure is unclear. To realize computer-aided scenario design,
this paper presents the concept of Sustainable Society Scenario (3S) Simulator. As a basis of 3S
Simulator, this paper proposes a method for structuring scenarios in order to computerize them.
Based on this method, a method for dynamically connecting scenarios with associated simulators is
also proposed for their reuse. Examples illustrate that the proposed methods clarify the logical
structure of a scenario, resulting in clarifying rationales for deriving conclusions. The methods also
succeed in exploring another future by changing assumptions in the scenario.

Proposal of a Case Based Design Support Sys tem for Sustainable Business
S. Kondo, N. Mishima, National Institute of Advanced Industrial Science and Technology, JP

Sustainable business design has gained more interest in recent years. Although growing number of
design tools for sustainable business have been proposed, it is often difficult to clarify which
business activities actually contribute to (or violate) the sustainability of the earth due to high
complexity of environmental and economical system of our society. In order to handle this complexity
in a systematic manner, this paper proposes a method for collecting and describing various cause-
effect chains from existing business cases, identifies patterns among them based on causal-loop
diagram, and formulate them into a sustainable business case base so that businesses can easily
generate ideas to make their business more sustainable.

Invited Session: Expert Conference on the Formalisation of Informal
Waste Activities

IFC’s Experience in Integrating the Informa | Sector in Waste Management

Activities in the Western Balkans
V. Popovska, IFC (World Bank), MK

The recycling industry is responsible for collecting, sorting, processing and marketing a vast range of
materials, largely the by-products of manufacturing industries and end-of-life consumer products.
The global recycling industry is developing rapidly, generating revenues of $160 billion annually and
employing 1.5 million people world wide. The waste recycled per capita in Albania, Bosnia and
Herzegovina, FRY Macedonia and Serbia is far lower than the amount recycled in Western Europe,
indicating great potential for recycling industry growth in the region.
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IFC's Recycling Linkages Program in Southern Europe has been:

Addressing the financial, training, consulting and market needs of every segment of the scrap

metal, paper, electronic, plastic and glass value-chains.

Promoting SME development and improving lives of hundreds of families who make their

primary income by collecting scrap materials.

Improving environmental standards and best practices in Southern Europe.
The recycling industry has a strong growth potential, it has a strategic importance to the economy
and possesses a deep value chain with a large number o SMEs and individual scrap collectors. By
addressing the specific needs at each level of the value chain, the program has increased the
capacity of small business suppliers and Roma micro-enterprises, improved their operations,
efficiency and profitability. By implementing best environmental practices, supporting the
development of new environmental laws and regulations and conducting public campaigns, the
program has been fostering the new culture and environmentally sound practices across the region.

Situation of Informal Waste Picking in Hung  ary
Z. Istvan, R. B. Sandor, B. Négyesi, Bay Zoltan Foundation, HU

The TransWaste project is implemented through the CENTRAL EUROPE programme, co-financed
by the ERDF. The participating countries are Austria, Germany, Poland, Hungary and Slovakia.
Within the scope of the project TransWaste, the situation of informal sector activities in each
participating country —needs to be clarified. Only with the knowledge of the existing informal sector
activities the project’s aim — the integration of informal collectors in the formal waste management
activities — can be reached. By the investigation the amount of transhipped goods and materials in
the informal waste collection systems has been estimated. Bulky waste, like furniture, textiles and
toys as well as WEEE are collected next to the official bulky waste collection systems also in a non-
authorised way. This so called informal sector activities appear in Central and Eastern European
countries.

Formalisation of E-Waste Collection and Rec  ycling in China
F. Wang, J. Huisman, United Nations Univ., CN

China is bearing increasing e-waste inflows from both domestic generation and illegal import. The
key task of e-waste management in the region is to develop formal sectors and enable them
economically and environmentally competitive towards their informal counterparts under relevant
legislation and policies. This is a process of cultivating formal sectors gradually, while upgrading and
formalizing the informal sectors. This paper summarizes two pilot projects which focus on the
formalization of e-waste collection channels and development of environmentally sound e-waste
recycling in China. Suggestions are made based on economically stimulating collection to divert e-
waste flows to the formal channels, and eco-efficient recycling techniques under deep level manual
dismantling.

Building on Concepts of Modernised Mixtures  : Experiences in Integration of

Informal Activities in Solid Waste Managementand R ecycling
I. Haenen, A. Scheinberg, WASTE, NL

Any city in the world will show evidence of waste resource management. More and more cities
authorities are triggered to 'go green’, some by genuine environmental concern, others by expanding
political requirements (such as the EU) or more often, by (often unrealistic) financial return of
investment. While cities push themselves, or are being pushed by others, for increased recycling
rates, many cities have a long-established history of waste recovery through the informal economy; a
sector which activities are not regulated, registered, and often not acknowledged by formal
authorities. While the formal and informal sector often co-exist, what are successful models for
integration of the formal and informal sector? This paper describes examples of successful elements
of integration, as well as some challenges, and approaches to integration based on an informal
waste sector project in Serbia.

Lessons Learned and the Way Forward
G. Obersteiner, University of Natural Resources and Applied Life Sciences, AT
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Implications of ErP

Ecodesign — How to Unfold the Potential Syn  ergy between the EuP, WEEE and

RoOHS Directives
R.D. Andersen, A. Remmen, Aalborg University, DK

The amount, complexity and variety of products introduced to the European market are increasing
and products are more than ever traded globally. This development challenges the approach to
regulate and stimulate the innovation of cleaner products. The EU has responded by introducing
Integrated Product Policy (IPP). The approach aims at promoting measures to reduce the
environmental impacts of products. Since the IPP approach was introduced around 2000, several
instruments have been implemented; the RoHS, WEEE and the EuP Directive as well as the
European ecolabel and the Energy labelling Directive. The focus of this paper is the potential
synergy between the three normative, so-called eco-design directives, and to what extent the EU has
accomplished to integrate eco-design in the different directives and voluntary instruments.

EuP and ErP Progress of Implementation
N.F. Nissen, L. Stobbe, K. Schischke, A. Schlésser, Fraunhofer IZM, DE; S. Mudgal, A. Thornton,
BIO Intelligence Service, FR

The paper generally addresses the implementation of the revised ErP Directive. It is analyzing the
extended scope for energy-related products and critically discusses some methodological aspects of
the preparatory studies. We argue that the current chronological “task-by-task” procedure in the
preparatory studies is to some extent inefficient and that an early on introduction and discussion of
optional eco-design requirements will help to shape the product scope for a faster implementation
process.

Energy Efficient Televisions — Technology P ush or Regulatory Pull?
R.D. Andersen, A. Remmen, Aalborg University, DK

The EuP Directive sets the frame for implementing ecodesign requirements for energy-using and
energy-related products. The aim of the Directive is to achieve a high level of protection for the
environment by reducing the potential environmental impact of energy-related products. The focus of
this paper is on the Implementing Measures (IM) for televisions. The ambition level of the IM for
televisions is investigated and it is argued that the IM have not succeeded in setting up sufficient
ecodesign requirements, as only one life cycle phase and one environmental impact category is
addressed. Furthermore, a comparative analysis of best available technology and conventional
technologies implies that the standard for the environmental performance of TVs has been driven by
technology push rather than a regulatory pull.

Voluntary Agreements Implementing EuP Direc  tive — Implementing Measures:

Procedure, Benefits and Experiences from Real Cases
A. Saraev, C. Herrmann, L. Scheidt, PE International, DE

The Ecodesign Directive (2009/125/EC) for establishing a framework for the setting of ecodesign
requirements for energy-using products creates a momentum on all actors of the supply chain of
energy using/related products (EuP->ErP). The directive is closely interlinked with ecodesign
information of EuPs and ErP’s, which will be applied in the European market. Typically a EuP
regulation refers to specific implementing measures, i.e. a minimum threshold value of efficiency or a
maximum consumption value of energy, e.g. IE2 or IE3 as minimum efficiency for electric motors or
1W maximum consumption in stand-by.

A preferred option for industry is given by proposing, implementing and running voluntary
agreements. PE INTERNATIONAL accompanied two voluntary agreements from two industry sectors
successfully. The paper will explain the initiatives, the procedure and prerequisites as well as the
motivation and advantages for the industry/associations who had initiated these. It can serve as best
practice example for any market sector dealing with energy using or energy related products.
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Environmental Assessment

Life Cycle Assessment Challenges in the Ele  ctronics Industry
J. Malian, J.P. Loose, G. Nomi, Cisco, USA

Life Cycle Assessment (LCA) has been gaining ground in many industries as a tool to measure the
impact of products and services from material extraction to end of life. In many cases, this tool can
be used for the internal assessment of existing products and proactive design. In addition, the results
of said assessments can be used for communication to customers. Depending on the type of product
or service, the benefits and challenges of performing an LCA and communicating results externally
can vary. This paper will focus on the challenges that electronics companies, and more specifically,
information and communications technologies (ICT) companies with vast supply chains face when
performing LCAs, including challenges such as data quality, variability in processes, and varying
impact assessments. In addition, the paper will discuss the issue of scalability for companies with
high-mix product offerings — and offer suggestions on how to address those obstacles.

Appear: A dvanced P_latform for P_roduct E_nvironmental A_ssessment and
Reporting
C. Herrmann, A. Saraev, L. Scheidt, P. Brands, J. Sly, PE International, DE

APPEAR is the Advanced Platform for Product Environmental Assessment and Reporting and is an
initiative of the Electronics sector with support of PE INTERNATIONAL. The Vision of APPEAR is
becoming the sustainability platform for electronics industry, which enables rapid environmental
assessment of products. Core aspect is an industry standard for Life Cycle Assessment/Product
Carbon Footprint (LCA/PCF), which is a homogenized approach and provides homogenized as well
as industry agreed datasets of components, modules and equipment of Information and
Communication Technologies (ICT) based on defined methods such as Product Category Rules
(PCRs).

The CO2PE! Initiative: Manufacturing Orient  ed Unit-Process LCI in a Global

Context
W. Dewulf, K. Kellens, L. Renaldi, J.R. Duflou, K.U. Leuven, BE

The objective of the CO2PE! Initiative — COOperative effort on Process Emissions in manufacturing
— is to cluster forces in different continents in order to analyze existing and emerging discrete part
manufacturing processes for their ecological impact in terms of direct and indirect emissions. LCI
data as required for systematic LCA studies, covering the production stage of individual products, is
targeted and will contribute to a more systematic quantification of the production impact associated
with a given product design and corresponding process plan. In addition, possible measures for
systematic reduction of the footprint of a wide range of manufacturing processes are being identified.
This leads to ecodesign guidelines for machine tool builders and best practice reference
specifications for future generations of machine tools. This paper sketches the framework of the
CO2PE! Initiative, summarizes the CO2PE! methodology, and summarizes three initial case studies
clearly indicating eco-design opportunities for machine tool builders.

A Method for Applying LCA for Eco-performan  ce Improvement of Complex

Products
F. Rugrungruang, B. Song, Z. Yeo, H.K. Gwee, Singapore Institute of Manufacturing Technology, SG

The challenge of Life Cycle Assessment (LCA) arises when the method is applied to a complex
product with numerous components, materials and manufacturing processes involved. Many of the
components are made of multiple materials, and are difficult, if not possible, to measure. This paper
presents a group technology based approach that provides an applicable solution for overcoming the
difficulties while achieving the required LCA objectives. The method involves the use of parts
screening technique in combination with the LCA principles to effectively assess a life cycle
greenhouse gas (GHG) of a complex product. A case study of liquid chromatography is presented to
demonstrate the use of developed method in a few steps and with an assessment modelling tool.
The results identify the key and weak environmental aspects of the product which are meaningful for
the design team. It sets direction and foundation for a company to follow and practice the sustainable
product development programme.
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Environmental Assessment of Selective Laser Melting and Selective Laser
Sintering
K. Kellens, E. Yasa, W. Dewulf, J.R. Duflou, K.U. Leuven, BE

Additive manufacturing processes such as Selective Laser Melting (SLM) and Selective Laser
Sintering (SLS) allow near-net shape manufacturing of complex work pieces. Hence, they inherently
offer opportunities for minimum-waste and sustainable manufacturing. Nevertheless, powder
production, energy consumption as well as powder losses are important yet not always optimized
environmental impact drivers of SLM and SLS. This paper presents the results of a data collection
effort, allowing to assess the overall environmental impact of SLM/SLS using the COZ2PE!-
methodology. First, the different modes of SLM/SLS machine tools are investigated, including both
productive and non-productive modes. In particular consumption of electric power and of
consumables is recorded for the different modes. Subsequently, time studies allow determining the
importance of productive and non-productive modes. An impact assessment analysis allows
identifying the most important contributors to the environmental impact of SLM/SLS. Finally, the
paper sketches improvement potential for SLM/SLS machines based on the presented LCA.

Sustainable Business Models

Social Impact Assessment Tool for the Desig  n of Sustainable ICT Services:

Case Study on Videoconference in Japan and France
J. Boisseau, T. Tanaka, M. Aubrée, A. Zeddam, France Telecom, FR; K.I. Takahashi, M. Hara, M.
Tsuda, T. Kunioka, J. Nakamura, NTT, JP

The growing use of ICT services is not without having various consequences on our societies. The
“Gross Social Feel-good index” or GSF is an original tool developed by NTT which aims at
evaluating quantitatively those consequences in order to gauge the sustainability level of ICT
services. Both negative and positive impacts, related especially to society but also environment and
economy, are taken into account and translated into monetary values in a life cycle approach. The
case study on videoconference shows that this particular service contributes to the realization of a
sustainable society, mainly by its advantages in terms of comfort and of saving of money compared
to a face-to-face meeting involving a long-distance trip. Besides, it demonstrates the flexibility of
GSF, which is customizable in several ways according to the kind of assessment and results that the
user expects.

“Product to Service”: Environmental and Bus iness Opportunities
A. Mogensen, PanOrder, DE; H. Teulon, Gingko21, FR

“Product to Service" as an alternative business paradigm is a certain provider of environmental
benefits. Based on impact avoidance at the source and a shift of attention to the use phase and end-
of life, service models draw their competitiveness from a focus on reliability, extended lifetime,
consumable reduction and infrastructure sharing. They employ less material and energy resources
and more human resources.

By acting along the complex fabric of external factors and stakeholders, specific value creation and
distribution mechanisms are created, extending classical business models. The economic equation
can be improved upstream (production of goods along the principle of “less is more” for example)
and downstream, unlocking opportunities in the spirit of customer retention and risk mitigation. A
value proposition along the lifecycle of a product can leverage established models such as leasing or
infrastructure sharing. Key consequences and drivers are outlined, primarily in the areas of
technology, people skills and corporate culture.

The Evaluation of Environmental Performance  of a Proposed Leasing Model

for the Notebook Computers in Taiwan
S.L. Lin, Y.C. Liu, P.H. Juan, Chaoyang University of Technology, TW

This paper discussed the eco-efficiency of a proposed leasing model for notebook computers, using
the life cycle assessment method associated with the cost analysis. The evaluation of all life cycle of
the proposed leasing model indicated that the use stage contributed the most environmental impacts
(about 61%), which was mainly from the consumption of fossil fuels. In the eco-indicator 99
evaluation, the proposed leasing model got a less 9.9 pt of impacts than that of traditional sell model
(about 114.6 pt). The cost analysis also showed that it was a cost down about 7.6% for the proposed
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leasing model compared to traditional one. Both environmental and economic performances are
positive for the proposed model. It concluded that there is potential to promote the leasing programs
for notebook computers in Taiwan.

Material Flows, Energy Consumption and Envi  ronmental Impacts of the

Service "Internet Switzerland"
E. Mueller, R. Widmer, A. Orthlieb, EMPA, CH

The Internet, offering many different services, leads to material and energy consumption as well as
various environmental impacts on a regional and global scale. Yet, assessments of these impacts are
still rare. In this paper, mass- and material flows, energy consumption as well as environmental
impacts linked to the service ,Internet Switzerland’ are investigated, based on a highly simplified
model. The service Internet is divided into two subareas, the Internet users and the Internet access
technologies. All devices used to access or provide Internet are merged in a limited number of
devices families and as such included in an inventory. Results show that the material stock of
Internet users exceeds the stock of the access technologies by a factor 3, the energy consumption
even by a factor 20. The environmental impacts originate mainly from emissions to air and surface
water and are dominated by the production of desktop computers.

Environmental Design

The Importance of a Material Assessments App  roach to Product

Environmental Design
R. Guzzo, A. Baynes, Apple, USA; R. Auer, Apple, DE

The use of quantitative environmental metrics to guide product designs is sometimes an elusive
target for engineers seeking to improve the environmental performance of products. Single factor
metrics, such as greenhouse gas emissions or toxicity, used without regard for other attributes, is a
poor guide for material selection. Multi-factor frameworks often require lengthy evaluations that
cannot be completed rapidly enough to influence design during the product development process.
Many suffer from a lack of robust data or research to justify its approach. Even with the benefit of
time and data, it not always apparent whether materials used in designs should be selected to
minimize toxicity or embodied energy or scarcity, maximize recyclability or renewable content, or
achieve other objectives. Trade-offs are inevitable as no material can meet all goals, but how does
one balance each metric? The result leaves many material suppliers unsure what properties define a
material with good environmental performance, and designers unsure how to select materials with
good environmental performance.

Until standards emerge on evaluating the environmental performance of materials or designs, many
are left to define this on their own. Apple continues research in this topic through a two-phase
approach that attempts to uncouple the inherent environmental properties of a material from the
influence of a product's design on environmental performance. While material-level assessments
alone are insufficient to evaluate the environmental performance of a product design, it is a
necessary prerequisite for the more complex product design evaluations. This two-phase approach
of separating material attributes from design attributes is analogous to modeling approaches used in
other engineering disciplines.

This approach proposes to treat environmental performance as a materials science problem first,
where material-level attributes are characterized before evaluating how design choices impact the
overall environmental performance of a product. The long-term target is to build a framework where
designs can be modeled for environmental impact as part of the product development cycle, and
become an effective tool to influence design decisions. While the path to this target is complex and
uncertain, continued research is needed to ensure material choices in designs reflect a balance of
critical environmental attributes across a product and material's life cycle.

Green Machines: A New Approach in Machine De  sign
S. van Gastel, Assembléon, NL

Until recently sustainability aspects of production machines were hardly taken into account. About 2
years ago a LCA (Life Cycle Assessment) was done for pick & place machines for electronic
components assembly on PCBs. Results clearly showed that most important factor in its life cycle is
energy consumption. Energy consumption in electronics manufacturing is concentrated in 2 main
areas: component placement and component soldering. In October 2009 a R&D project ‘SUPREME’,
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funded by Dutch Ministry of Economic Affairs, was started in which technology will be developed
aiming to reduce energy consumption in electronics manufacturing lines by 30%, focusing on pick &
place machines. Most energy used in assembly equipment (pick & place machines, robots, handling
equipment) relates to moving parts from a pick location to an assembly location. New design
principles and usage of light weight materials will enable considerable energy savings.

Application of Full Life Cycle to Military E ~ ngineering Design
J.C. Tu, F.L. Su, National Yunlin Univ. of Science and Technology, TW

This study uses an idea of full life cycle (Full LC) to divide military engineering design into three
stages and adopts different methods to analyze and discuss each stage. The research analysis and
results are as follows: 1. initial stage, which takes a concept of camouflage protection, integrates the
cultural background and spirit of a building into its surrounding environment and uses a protection
method based on strictly-chosen places, locally-produced raw materials as well as durable
fortifications; 2. intermediate stage, which validates the evaluation of users of military engineering
subject and the evaluation of environment improvements; 3.ending stage, which proposes a solution
called “revitalize space”. The results of this study can be used as a reference for future military
engineering construction, and its overall process and ideas can be applied to other being-
constructed public works or similar projects.

Optimizing Product Configurations for Green Product Design
W.T. Chen, S. Smith, National Taiwan University, TW

An environmentally benign product is not only characterized by the components or modules selected
for each design function, but also the spatial arrangements of the selected elements, with respect to
disassemblability. However, methods for considering and optimizing the spatial configuration of
components for disassemblability during early product design have received surprisingly little
attention. A well-designed product, with a good product configuration, is easy to maintain, recycle,
and disassemble. If a product is easier to maintain, it will have a longer life cycle. The main objective
of this paper is to optimize product configurations for better disassembly. This paper proposes a
redesign method for simplifying a selective disassembly sequence for the ease of disassembling a
target component. Designers can use the method to analyze, redesign, and optimize an existing or a
new product design to simplify the steps needed to remove a target component or a module.

Invited Session: ZeroWIN — Towards Zero Waste in Industrial
Networks

A Vision for Moving Towards Zero Waste in In dustrial Networks
I.D. Williams, T. Curran, University of Southampton, UK

‘ZeroWIN’ (Towards Zero Waste in Industrial Networks) is a five year project running 2009-2014,
funded by the EC under the 7" Framework Programme. Zero waste is a unifying concept for a range
of measures aimed at eliminating waste and challenging old ways of thinking. Aiming for zero waste
will mean viewing waste as a potential resource with value to be realised, rather than as a problem to
be dealt with. The ZeroWIN consortium envisions industrial networks that have eliminated the
wasteful consumption of resources. The project will investigate and demonstrate how industrial
networks can contribute to achieving the zero waste vision, together with improvement and
integration of existing approaches, tools and technologies.

The DFR Laptop Case Study
S. Hickey, C. Fitzpatrick, University of Limerick, IE; K. Schischke, Berlin University of Technology,
DE; P. Maher, J. Ospina, MicroPro, IE

The Design for Reuse (DfR) Laptop case study will illustrate how fundamental principles of eco-
design, can be implemented in an actual laptop product. It will determine exactly what DFR criteria
are possible and feasible for a small to medium enterprise (SME). In addition to product specific
design criteria, the study will investigate the SME’s change from a traditional direct selling business
model to a lease based alternative. This change is required to guarantee the company gets their
product back at end-of-life (EOL) and ensure their investment in DfR is not lost. A further aspect of
the case study being investigated concerns the realisation of industrial symbiosis or industrial
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synergies between the EEE and construction sectors. This can ensure that in addition to
environmental and economic savings from reuse of systems and subassemblies, further new
revenues or savings can be achieved from the exchange of material resources/by-products between
industrial partners.

Towards Zero Waste in Photovoltaic Systems
I. Ledn, X. Vallvé. O. Collell, TTA, ES

Photovoltaic energy is a growing sector, with a high potential for distributed energy systems.
ZeroWIN research project has set out a practical case study to investigate how photovoltaic energy
production facilities can be designed and built in a way that the environmental impact of the
installations is minimised.

Regional Reuse Network for ICT Products
T. Nittka, tricom, DE; J. Dietrich, F. Becker, Berlin University of Technology, DE; G. Kast, UP
Umweltanalytische Produkte, DE

Within the visionary ZeroWIN project the ReUse-Computer network of ICTprocessing companies in
cooperation with the Technische Universitat Berlin is implementing an optimized production model by
developing a web based trading platform for high level used ICT equipment. The concept is intended
to achieve the project’s environmental targets, interlinked with an enhanced reuse rate of whole ICT
units, components, by-products and raw materials.

Furthermore it is suited to a regional and sectoral transfer and allows a smart and transparent
assessment of both the environmental and functional performance of provided goods.

Case study 3 contributes to a business strategy towards zero emission to bring about long term
business culture change through profitable actions that result in measurable environmental and
social benefit.

Re-use

Technical Considerations in a System for Lif  etime Data Extraction in Personal

Computers
E. Cronin, C. Fitzpatrick, University of Limerick, IE

This paper considers the technical aspects of a system which allows the swift analysis of reuse
potential at end of life for PCs. The system utilises thermal sensors already present in the
components of a PC to track the health of the PC throughout its lifetime. At end of life, this data can
be extracted using Radio Frequency Identification (RFID) to allow a fast first diagnosis of the reuse
potential of the system. The paper examines the choice of RFID as a suitable technology, the
requirements of the MIFARE RFID standard, and the modifications made to the standard to allow the
transmission of the volumes of data required for lifetime condition monitoring. Also examined are the
method of data reduction in use for thermal data, and the location of the system on the PCI bus of
the PC. The advantages offered to a system of this type by its inclusion in eco-labels are also
considered.

Condition Monitoring for Maintenance, Repair and ReUse
A. Middendorf, K.D. Lang, Berlin Institute of Technology, DE; J. Glnther, M. Rothe, N. Nissen,
Fraunhofer 1ZM, DE

Condition monitoring is the key technology for predictive maintenance as well as for pro-active repair
and high quality re-use. This paper describes concepts, aspects and exemplary approaches of
condition monitoring, especially for electronic and power electronic devices. Besides technological
aspects, economic and environmental aspects are discussed and the resulting challenges are
shown. Furthermore, two examples of implementation are depicted. The first one describes a
condition monitoring system for photovoltaic power modules which predicts their remaining life time.
The second example introduces an energy self-sufficient radio sensor network for condition
monitoring of a production line. It is shown that by applying condition monitoring systems, the
reliability and sustainability of products and processes can be improved.
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The Management of Used Mobile Phones in the  United Kingdom — Is

Exporting for Re-use a Sufficient Solution?
P. Manomaivibool, N. Tojo, Lund University, SE

This study examines the management of used mobile phones in the United Kingdom between 2005
and 2008. It shows that the replacement cycle for mobile phones got shorter during the period due to
heavy handset subsidies given by mobile network operators. The planned obsolescence presented a
business opportunity for the exports of used phones to developing countries. However, the collection
for re-use is not a sufficient end-of-life strategy for two reasons. The first is a somewhat dubious fate
of re-used phones in developing countries, whether they would ultimately pollute the environment as
a result of backyard recycling. Second, the material flow analysis shows that the hibernating stock of
uncollected handsets had grew larger during the period. This aging stock of hibernating phones
would not be fit for the second hand markets and the WEEE Regulation only had marginal impacts
on the collection of these small devices.

Consumer Preferences for Reuse Products: AC  ase Study on Auto-parts

Reuse in Japan
M. Matsumoto, National Institute of Advanced Industrial Science and Technology, JP

To promote reuse and remanufacturing, there are at least three types of obstacles: collectability of
used products, cost of remanufacturing processes, and consumer preferences. This study focuses
on the consumer preferences for reuse products, and it focuses on the case of auto-parts reuse in
Japan. In the paper, a result of an internet questionnaire survey of consumer preferences to auto-
parts reuse in the country is presented. The result indicates that the consumers' acceptability of
reuse auto-parts is not low. However, consumers' awareness of reuse auto-parts is low (many drivers
do not know that they have an option of using reuse auto-parts when they have their cars repaired),
and this low awareness of reuse products is hindering the diffusions of product reuses.

An Austrian Model for the European Reuse Per  spective
S. Eisenriegler, Repair and Service Center R.U.S.Z, AT

The Waste Framework Directive 2008 as the fundamental legislation for future waste management
throughout the European Union determines reuse as a package of measures for prevention and
reduction of waste, which has to be promoted by the member states. The specifications of the WFD
2008 have to be converted into national law by the end of this year and put into practice right after.
An expert group invited by Austria’s Life Ministry (ReUse Platform) scrutinised Austria’s current
waste legislation and the allocation of reusable waste at the (municipal) collection centers as well as
questions of quality assurance.

Smart Energy Networks

Home Energy Management System Connectedto S  martgrid
H. Amano, Panasonic, JP

With the deployment of SmartGrid, a Smart meter will need to be linked to the electrical home
appliances within a household. | would like to give here an outline of the Smart meter-linked HEMS
deployment that Panasonic is promoting.

A Comfortable World without Standby — The Ze  ro Watt Inside (ZeWIn) System
O. Deubzer, N. Nissen, Fraunhofer IZM, DE; H. Riedel, TU Berlin, DE; J. Gaugele, D. Ulmer, IT
Designers, DE

The Zero Watt Inside (ZeWIn) system avoids standby and offmode losses of ethernet-connected
devices without compromising consumers’ ease of use of electronic devices. The system is currently
under development within the ZeWIn project.

Via a central power over Ethernet (PoE) switch, ZeWIn uses the service request signal to Ethernet-
bound electrical and electronic devices in networks to switch the device on and off without additional
energy consumption. To maintain users’ comfort and to minimize the overall energy consumption, the
ZeWIn system needs a smart control deciding — based on the expected or actual current use of the
device - when it is better not to switch off a device. The system is self-learning and rapidly adapts to
deviations from the use pattern of the controlled device.
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Power Generation Efficiency of Photovoltaics and a SOFC-PEFC Combined

Micro-grid with Time Shift Utilization of the SOFC Exhaust Heat
S. Obara, A.G. El-Sayed, Kitami Institute of Technology, JP

The combined system of a solid-oxide fuel cell (SOFC) and a proton-exchange membrane fuel cell
(PEFC) is developed. The proposed system consists of a SOFC-PEFC combined system and a
photovoltaic system (PV) as the energy supply to a micro-grid. The exhaust heat of the SOFC is
used for the steam reforming of the bio-ethanol gas with time shift utilization of the exhaust heat of
the SOFC in optional time. The SOFC-PEFC combined system with the PV was introduced in a
micro-grid of 30 residences in Sapporo, Japan. Power generation efficiency and CO, emissions were
analyzed in this paper. The power generation efficiency is investigated for different load patterns:
average load pattern, compressed load pattern and extended load pattern. This paper reported that
the power generation efficiencies of the proposed system in consideration of these load patterns are
27% to 48%.

Impact of Renewable Energy and Smart Grids o n Product Life

Cycles; Strengthening the Case for Reuse
M.W. O’Connell, P. Finn, C. Fitzpatrick, University of Limerick, IE

Determining whether an appliance should be reuse or recycled is an important environmental issue.
Reducing the life cycle impact of appliance is paramount. The argument for recycling focuses on the
usage phase of appliances accounting for more than 80% of the life cycle impact. In order to deduce
what the actual environmental effects of the usage phase, cumulative energy demand (CED) life
cycle assessment (LCA) incorporating electricity generation is employed. Future possible reductions
in the life cycle impact of the usage phase are examined through the introduction of demand side
management (DSM). DSM has the potential in certain instances, to enable 100% of electricity
consumed by an appliance being generated from renewable sources, effectively reducing the life
cycle impact of the usage phase to zero. This, in conjunction with the increased penetration of A
rated appliances is shifting the balance of the CED from the use phase gradually to the extraction
and production phase. Reuse offsets the production of new appliances, developing a more
sustainable and environmentally beneficial alternative to production.

Environmental Design

Environmentally Sustainable ICT as Definedt hrough Stakeholder Consensus
— A Voluntary Consensus Process Finalizes Two New S tandards in the IEEE

1680 (EPEAT) Family that Address Imaging Equipment  and TVs
W. Rifer, EPEAT, USA

The Electronic Product Environmental Assessment Tool is based on the IEEE 1680 family of
voluntary consensus standards. EPEAT’s success in the international market, amongst both
purchasers and manufacturers, has brought great attention to the underlying IEEE standards. Two
new standards are now under development, and the consensus decision-making process has proven
to be quite contentious. This process is examined to extract key lessons regarding the use of
consensus standard processes for defining sustainable products.

Redefining Software and Electronic Hardware = Packaging within an Evolving

Technology Environment
L. Hsu, S. Ballantine, Microsoft, USA

Microsoft's goal is to be at the forefront of providing technical solutions and services to our

customers. Redefining our technology environment, Microsoft is pursuing opportunities to integrate

susta|nab|l|ty concepts into its electronics and software packaging and distribution, such as:
Implementing new packaging strategies, including: increased use of sustainable packaging
materials, reduction of traditional retail packaging and incorporation of renewable or recycled
materials.
Applying technology driven improvements and consumer acceptance of digital downloads to
dramatically affect the software distribution landscape by using electronic alternatives to
physical packaging. Successful examples of the overall benefits of reducing or eliminating
packaging materials will be presented.
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Microsoft fundamentally has changed its view of packaging, offering both opportunities and
challenges to improving our customer experience, while achieving waste and cost reduction goals.
Combined strategies employed to date include alternative means of distributing the end product to
consumers, innovation in packaging design, and the use of continuous improvement methods.

Practical Eco-Design Approaches for Personal Computers — A Case Study of

the lameco Il

S. Hickey, C. Fitzpatrick, University of Limerick, IE; K. Schischke, A. Schlésser, M.P. Aguirre, S.
Benecke, Fraunhofer 1IZM, DE; T. Nittka, M. Wabbels, F. Becker, Reuse Computer Tricom, DE; P.
Mabher, J. Ospina, MicroPro, IE

This paper explores a practical application of eco-design to the development of an integrated
desktop computer system. A case study of the “lameco II” is presented illustrating how important
principles of eco-design, namely Design for Lifetime Extension (DfLE) and Design for Disassembly
(DfD) can be implemented in an actual desktop product. DfLE and DfD are crucial when it comes to
the promoting lifetime extension and furthermore encourage the adoption of refurbishment and
remanufacturing practices in reverse supply chain operations. Realising return on investment (ROI)
for these processes is imperative to facilitate the eventual transition from traditional direct selling
models to Product \Service-Systems (PSS) for computer manufacturers.

Proposal of a Design Support Method for Life Cycle Scenario Design
S. Fukushige, K. Yamamoto, Y. Umeda, Osaka University, JP

This paper proposes a method for supporting design of product lifecycles. The main approach is to
support a designer to determine lifecycle strategies easily by describing a lifecycle scenario, at early
stage of lifecycle design. We define a representational scheme of the lifecycle scenario and develop
the support system based on the idea of design rationale so that a designer can examine various
possibilities of lifecycle strategies. A case study indicates that the lifecycle scenario is successfully
represented on a computer and a designer can easily describe lifecycle scenarios by using this
system.

Modeling and Optimization of Energy Harvesti  ng Systems with Regard to

Availability of Power Supply and Minimization of En vironmental Impacts
S. Benecke, A. Middendorf, Technische Universitat Berlin, DE; F. Wuest, O. Bochow-Ness, N.F.
Nissen, Fraunhofer IZM, DE

Self-sufficient energy-supply through implementation of energy harvesting technologies in micro-
systems presents a key-feature for innovative wireless long-term applications. As previously
conducted studies have shown, each harvesting technology bears potentially critical materials.
However, use of energy harvesting technologies can lead to a significant reduction of environmental
impacts in comparison to conventional battery-based solutions in case reasonable system
dimensions can be achieved. As a consequence, one of the main challenges during system-design is
to guarantee a stable power-output even under non-ideal ambient conditions whilst minimizing
dimensions and use of environmentally harmful materials. In this paper we present a system-
oriented modelling framework, which allows precise simulation of the available power on a modular,
expandable basis. The thermoelectric energy-conversion chain is exemplarily modelled in order to
supply a micro system for condition monitoring purposes in industry. Measurement data of
temperature loads occurring at this typical application scenario as well as real loads of the
consuming electronics are directly coupled to the model. Environmental impacts are then evaluated
in comparison to a conventional, battery-powered system.

Invited Session: ZeroWIN — Towards Zero Waste in Industrial
Networks

Step By Step, Construction of a Mixed Use De  velopment, Aldershot UK
M. Lambourne, Wilding Butler, UK

Wilding Butler (W-B) has been appointed as Main Contractor for the Design and Construction of a
New Youth Development Centre in Aldershot, Hampshire, UK. They will be supported by SCEE,
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University of Southampton, for data collection and analysis. The case study focuses on construction
of the four-storey mixed-use development consisting of a concrete frame, with brick elevations and
utilizing off-site manufacture for a number of elements of the building. Collection of data for
greenhouse gas emissions, construction waste and water use will be undertaken and benchmarked
against the UK industry average. Industrial networks will be monitored to ensure efficient
participation of all organizations involved with principal subcontractors directly participating in the
ZeroWIN project. Measures included to reduce waste arising include sourcing of local materials, use
of materials with a higher recycled content, off-site manufacture and careful control of the storage
and use of materials on-site.

Practical Demonstrator — New Building, Portu  gal
V. Durdo, J. Caixinhas, S. Osdrio-Peters, CEIFA ambiente, PT; M. T. Mimoso, V. Teixeira, ANA —
Aeroportos de Portugal, PT

The practical demonstrator presented is being developed within the demonstration component of the
Project ZeroWIN. It focuses on new construction activities and is being developed in Portugal with
the cooperation of the management entity for the Portuguese Airports (ANA — Aeroportos de
Portugal, SA — short ANA). This demonstrator will analyze the implementation of one construction
project for an airport building. The building of a reference scenarios is, in this case, especially easy,
because ANA has already implanted a certified environment management system that ensures the
registration of data related to waste management, as well as water and energy consumption, and
gives information about stakeholders that may be involved in the observed industrial network.
Focusing a construction case-study only on the execution phase would raise the problem that the
contractors responsible for the implementation of the project have very limited decision power. This
case study is, therefore, expected to include the design phase, too; in this way, it is possible to
achieve higher reduction levels by influencing decisions about the materials and the processes. In
this project several measures will be implemented concerning, for example, reuse of waste materials
produced on the site or in the proximity, substitution of some materials through recycled ones,
optimization of the transports in the supply chain.

Implementing an Industrial Network in Constr  uction Industry through Efficient

Construction Logistic
A. Tischer, A. Gartmann, bauserve, DE

Based on a practical large construction project, this paper presents an approach for establishing and
maintaining an industrial network around a construction site through the implementation of efficient
logistical systems.

Case Study — Industrial Networks for Buildin g Demolition in the South East of

England
K. Bush, A. Kent, D. Lock, Remade South East, UK

This case study seeks to identify and influence the Industrial Networks involved in the demolition of
existing buildings in the South East of England. This site study (Site Study A) is based in Folkestone,
Kent, UK and is the first in a series of site studies intended to influence the work of small to medium
sized businesses working in the buildings demolition sector. Remade South East will work with the
same demolition companies and service providers on a series of sites to demonstrate continuous
improvement towards the reduction of waste, water and energy. The work will define the players
involved in demolition Industrial Networks and will identify the likely impacts on the environment,
social communities and the local economy. Specifically opportunities for industrial symbiosis and
innovation will be identified through the case study and new processes will be implemented that
demonstrate exemplary resource management practices. Remade will facilitate the benchmarking of
data from the demolition sites with others in the UK and will seek to influence changes in process
that will improve environmental performance. The case study aims to monitor improvements that will
meet the three main aims of the ZeroWIN project, these being 30% reduction of greenhouse gas
emissions, 70% overall reuse and recycling of waste and 75% reduction of freshwater use. This work
also aims to influence future thinking for demolition works through the dissemination of the findings
of the case study through the ZeroWIN project.
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Practical Demonstrator — Demolition, Portuga |
V. Durdo, J. Caixinhas, S. Osdrio-Peters, CEIFA ambiente, PT

The practical demonstrator presented concerns demolition activities developed in Portugal for
ZeroWIN, in cooperation with a national construction company (EDIFER). Demolition is part of
current rehabilitation projects of high schools buildings. Two demolition projects near Oporto with
similar typologies will be analyzed. The objective is to compare the first demolition (no intervention
by the project team), with the second one, in which improvement measures will be applied, in order
to achieve the environmental targets of the ZeroWIN Project.

Re-use and Recycling

EEE/WEEE — REUSE & its Development
S. Alexander, Dataserv Group, UK

A discussion paper — EEE and WEEE Asset Management is a Global business demanding and
“requiring” proven expertise and capability in REUSE; Data Handling; Environmentally-Secure and
Ethical Teardown and Recycling - of computers and peripherals.

A key component of the Modern Process is a “Closed Loop” approach, where service is Cradle to
Grave or "EEE TO WEEE" facilitated through a Single EMEA Gateway.

Whilst EMEA WEEE Compliance is an Imperative to ensure that enterprises are protected from any
ecological or legislative liabilities associated with the Recycling Process it is the REUSE or
Remarketing Process which releases the Added Value of the Assets Second or third Life back to the
Client.

The Structure of a Modern Asset Management and Recycling Process are not therefore two separate
processes - but afford when combined - a Fast; Efficient and Secure Process which Warrants the
OEM against Environmental and Data Handling issues whilst Maximises the inherent Added Value of
the Asset to the OEM’s benefit.

Re-use in Austria: Activities to Transfer th e Approach “Preparing for Re-use”

Mentioned in the Waste Hierarchy in the European Wa  ste Framework Directive
M. Meissner, C. Pladerer, Austrian Institute of Ecology, AT

Due to the European waste framework Directive 2008/98/EC stakeholders in the area of waste
management show interest in activities related to the preparation for re-use. Social integration
enterprises, active in this field at local level, are a sustainable approach to contribute to the goals of
the directive. Regional driven processes, like in Upper Austria or Styria, enable the development of
existing offerings. The potential for re-use products was calculated in these processes to 3.000 t for
Upper Austria respectively 3.400 t for Styria. One of the key issues is the participatory approach and
therefore the involvement of enterprises and their knowledge when talking about development.
Stakeholders already offer almost all necessary tasks at local level. Main objective of the process is
therefore the collection of these competencies and elaboration of rules to share those within a
network.

Environmental, Economic and Legal Assessment to Promote and Optimize

the Remanufacturing and the Reverse Logistic in the Mail Industry
G. Moenne-Loccoz, A. de Lestapis, NEOPOST, FR; D. Millet, SUPMECA Toulon, FR

This paper proposes a presentation on how a mail industry leader addresses the remanufacturing
activity through legal aspects, postal requirements, reverse logistic and its actual remanufacturing
process. These assessments evaluate the feasibility on economic gain, and environmental gain, and
propose a clear status on legal requirements. Environmental and economic gains show a high
potential of remanufacturing within our industry with the condition to implement it on an industrial
way. These questions are a key challenge to define a clear and pragmatic strategy within a strong
economical context where environmental concerns are becoming a key issue for customers.
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Improved Management and Recycling of Waste F  luorescent Lamps — The

Prolux Project
D. Guarde, C. von Heeren, J.C. Sanchez, Indumetal Recycling, ES; S. Arnaiz, D. Iribarnegaray,
GAIKER, ES; B. Castillo, Aclima, ES

The “PROLUX Project”, is an industry initiative that looks for a substantial improvement on the
existing treatment and recycling processes for waste discharge lamps, especially fluorescent tubes
and compact lamps and, in less extent, other vapour lamps. The idea is not only satisfy the legal
recycling and recovery targets but also go forward offering an optimised treatment, providing the best
quality for the recovered fractions and defining applications for ensuring the true use of the
secondary materials, particularly, the non-metallic ones. The definition of the treatment is based on
revisiting every step starting from waste lamp pre-sorting and de-pollution and finishing to material
separation or purification. The improvement of the glass fraction quality by means of mechanical
separations or vision based sorting have revealed that purities over 99.9% can be achievable when
optimised those operations The recognition of waste lamp types by illuminating them with external
lights, favouring their pre-sorting, have allowed to concentrate fluorescent powders that bear yttrium
and lanthanide metals. Finally, the exigent material qualities demanded by the lamp market have
opened the exploration of alternative applications of glass or fluorescent powders, like polymeric
concretes for building and construction sector. All these advances are being supported by the results
of specific analysis and of separation and processing tests at pilot and industrial levels.

Extraction of Copper from Scrap TV Boards by  Sulphuric Acid Leaching under
Oxidising Conditions

H. Deveci, E.Y. Yaz c, U. Ayd n, R. Yaz ¢, Karade niz Technical University, TR; A.U. Akcil, Stleyman
Demirel University, TR

In this study, leaching of copper from scrap TV boards was studied. The effects of concentration of
sulphuric acid (0.45-1.60 M H,SO,), hydrogen peroxide (0.2-0.8 M H,0,) and temperature (32-68C)
on the rate and extent of copper extraction were investigated through a 23 full factorial design.
Leaching tests were carried out over a reaction period of 4 h. The findings have shown that
concentration of H,O, and temperature are the most significant factors. The effect of concentration of
H,SO, was found to be insignificant under the conditions tested.

Energy-efficient Technologies

Development of Lithium-lon Rechargeable Batt  ery Module for Energy Storage

System and a Strategy of Development
K. Tanaka, N. Morimoto, M. Nagayama, S.Yuasa, T. Nakashima, S. Noya, T. Kimura, Panasonic, JP

With the world-wide interest in global environment and energy resource issues, new market of the
environment and energy solution fields has begun growing rapidly. In particular, a lithium-ion
rechargeable battery, as energy storage device, with high energy density, is getting the most
attention. While, a lithium-ion rechargeable battery still has various issues such as durability, long-
term reliability, safety, cost, etc. in the industry.

Therefore, our company has developed a lithium-ion rechargeable battery module being able to
contribute to the improvement of global environment and energy efficiency together with the above
issues by using a cylindrical type of lithium-ion battery consisting of nickel-based oxide cathode
material, which provides with a maximum capacity of 2.9Ah in industry, and construction of multiple
parallel and series connection.

Power Consumption Monitoring Using Wireless Sensor Nodes in Residential,

Commercial, and Business Areas for Achieving Low Ca rbon Society
J. Fujimoto, The University of Tokyo, JP; T. Hata, NEC, JP

Discussed here is the experiment of power monitoring using new wireless sensor nodes in home,
business, data-center, and commercial areas. From these experiments, we confirmed the ease of
our monitoring system installation, and the stability of receiving data from a high number of sensor-
nodes. The power “profile” of equipment obtained in several kinds of areas effectively presented the
key features of equipment-usage. It would be possible to reduce the waste of power consumption by
regularly observing the power “profile” every day and making comparisons between similar sites or
equipment. The preference test for our monitoring system presented the possibility of our sensor-

39



nodes being accepted in the home. However, in order to widely distribute our wireless sensor-nodes,
it will be essential to achieve “maintenance-free” and “low-cost” sensor-nodes.

3.8.3. Progress of SANYO'’s R&D on Advanced Photovol taic Technologies
M. Nakagawa, A. Terakawa, E. Maruyama, M. Tanaka, SANYO Electric, JP

Sanyo has been conducting research and development on solar cells for 35 years. Based on this
R&D, it produced the world’s first amorphous silicon solar cell, called AMORTONTM, as well as the
HITTM solar cell. Sanyo has also conducted solar cell business with HIT solar cells. We have
recently raised the conversion efficiency in a practical sized HIT solar cell to 23.0%.

The next target will be grid parity. To achieve this target, Sanyo established the Advanced
Photovoltaics Development Center. The main aim of the Development Center is to develop high-
efficiency, low-cost thin-film silicon solar cells and panels that have an a-Si/ c¢-Si tandem structure. At
the present time, Gen. 5.5 size solar panels can be prepared. And a stabilized module efficiency of
10% has been obtained using a film deposition rate of 2.4 nm/s.

3.8.4. Energy Efficient Processes and Industrial Fa  cilities Managing Green EPC

Projects
G. Eckerth, agiplan, DE

Engineering, procurement and construction (EPC) of industrial faciliies meanwhile hold three
benchmarks: technical, economical and ecological dimensions. The aim of the ecological aspects is
to minimise the product carbon footprint (PCF) of the facilities” output products. Tackling ecological
targets in many cases goes together with economical advantages, thus the “green” attitude not only
can be measured in terms of CO, but also in terms of cash. This is the door opener to decisions
makers.

Practical examples have proven, that there is a high potential of increasing energy efficiency at the
very early point of designing industrial processes and by that reducing the PCF of the later products.
This new dimension in EPC offers opportunities to tremendously reduce environmental burden of
fabrics and production processes and beside that will lead to improved economical situation of the
producing company.

Those opportunities have to be managed.

3.8.5. Development of Household Fuel Cell Cogenerat ion System in Panasonic
S. Matsumoto, H. Kan, M. Ozeki, Panasonic, JP

Panasonic launched the world-first household fuel cell cogeneration system in May 2009. The
system achieves its power generation efficiency of 38% (LHV) at rated power output (1kW). Including
the hot water supply, the over all energy efficiency reaches 93% (LHV), the highest level in the world.
We adopted our unigue technology of fuel cell stack, fuel processor and inverter to improve the
energy-saving performance and over 10-year durability. With high reliability and the best energy
conversion efficiency in industry, we have already achieved top market share in Japan.

3.9. Eco-Design/Eco-Innovation

3.9.1. Product Dematerialization at Cisco
G. Nomi, R. Fulk, J. Malian, S. Gemmett, O. Kolosov, Cisco, USA

In response to increased environmental concerns and stewardship, many companies have
dematerialized their products. In this case, dematerialization means to eliminate all but the essential
documentation, hardware accessories and packaging. In addition, recent innovations in packaging
material have aided in the goal of packaging and delivering our products in the most environmentally
conscious way possible. Customers are delighted as they receive only what they need and don't
have to dispose of extra materials. Besides being the right thing to do from an environmental
perspective, removing components, streamlining packaging and delivery, using innovative materials
and shipping less material generally results in lower cost.

Previously, these efforts were largely done in a silo. That is, the documentation team would work on
a change independent of a change the packaging team planned to implement. Inefficiencies
resulted. This paper will outline how Cisco formed a team which grew from one pilot project with
limited scope and resources, to a Cisco-wide presence with more than 115 global team members
who helped drive an estimated cost savings of more than $19.6 million USD in annual cost savings

I
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3.9.2.

3.9.3.

3.9.4.

3.9.5.

and the removal of 347,000 kilograms (kgs) of mass from Cisco’s supply chain. We will also discuss
some practical examples that can be leveraged for both information and communication technology
(ICT) and other industries.

The Green Screen for Safer Chemicals: A Vali dation Tool for Safer Chemicals

Use in the Electronics Industry
L. Heine, A. McPherson, S. Franjevic, Clean Production Action, USA; F. Hermann, H. Holder,
Hewlett-Packard, DE

As the electronics industry implements RoHS and other substance restrictions, the high cost of
replacing substances in products has led companies to consider how to reduce the impact of future
substance restrictions. An important approach to minimizing this risk is to select replacements based
on alternative assessment methods aligned to regulators’ criteria. The Green Screen for Safer
Chemicals, launched in 2007 by Clean Production Action, is an open source comparative chemical
alternatives assessment tool, which can be used to assess the inherent hazard of chemicals and to
score them into benchmarks ranging from the most hazardous to the most benign. Hewlett-Packard
has piloted the Green Screen as a tool for assessing alternatives to polyvinyl chloride (PVC) and
brominated flame retardants (BFRs), and found the Green Screen to be a useful tool for identifying
safer alternatives and for communicating acceptability criteria to suppliers.

Design Criteria of Electric and Electronic P roducts for Integrated Inverse

Distribution and Production System
H. Hayashi, M. Kitamura, NPO EcoDesign Promotion Network, JP

We have proposed a production model that could last lifetime of products at the point of usage.
Lifetime of products is dominant issue to reduce material consumption and reduction of value of
society compared with recycling system that could recover limited (about 1/3 to 1/20 of the operation
cost) in EEE (electric and electronic equipment). This paper discusses design criteria of electric and
electronic products for effective operation of integrated inverse distribution and production system.
The critical engineering issues on deteriorate UEEE functionality during long time usage are
operation safety and energy performance. To fix the above mentioned EEE from deterioration proper
module design is of great importance. The modular design determines the repairing work on it and
amount of material consumption and other environmental burden. But it is also vital issue to keep
competitiveness of manufactures. We discussed the criteria for EEE design as applicable one in
actual business. Those criteria are adopted on modules that are assembled and disassembled to
make equipments.

Eco-Innovation Enabling Smart Products
H. Teulon, Gingko21, FR; A. Mogensen, PanOrder, DE; F. Raffin, Auki, FR

Environmental concerns alone can not drive major product change, but as a trigger for innovation,
they are an important precursor to creating customer value. Green products gain market share only if
they are smart. Their creation often starts with a streamlined Life Cycle Asessment (LCA). The
successful application of existing innovation tools such as TRIZ deployed in the context of
environmental pressure, leads to a holistic product and process review of the entire product lifecycle
and value chain. The method is illustrated with the example of an inventory of resources and the
action of the self-service principle, one of the universal innovative principles, in the case of a thin film
photovoltaic module. Finally, from an operational perspective, eco-innovation tools must be adapted
to fit with the design processes of the company. Innovation tools adapted to the solution of
environmental challenges are highly productive and of immediate applicability, allowing businesses
to create value in both a competitive and a sustainable way.

Helping SMEs to Care for Eco-Innovation beyo nd Legal Compliance
P. Chancerel, Berlin Institute of Technology, DE; K. Schischke, Fraunhofer IZM, DE; J.C. Alonso, J.
Rodrigo, N. Cafiellas, Simpple, ES; F.J. Campo, IK Ingenieria, ES

Most enterprises acknowledge that environmental aspects are a key factor for competitiveness and
business sustainability. However, finding practical solutions to integrate the environmental protection
in their activities is a challenge, especially for small and medium-sized enterprises (SMEs). The goal
of the research is to help SMEs to be more competitive by improving the environmental profile of
their products using life cycle thinking methodologies and helping them to check their compliance
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with different environmental legislations related to the product or manufacturing process (REACh,
RoOHS etc.). The innovative aspect is that users (SMEs) are able to manage different environmental
topics using a common integrative approach (e.g. gathering and input the needed data only once)
and without being an environmental expert. This common approach saves time and resources to the
users and supports the communication of their achievements. More information is available on the
project webpage www.limas-eup.eu.

3.10. Invited Session: ZeroWIN — Towards Zero Waste in Industrial
Networks

3.10.1. Innovative Technologies, Methods and Strate  gies to Enable Zero Waste in

Industrial Networks
C. Fitzpatrick, S. Hickey, University of Limerick, IE; A. Middendorf, K. Schischke, Berlin Univ. of
Technology, DE; M. Besiou, R. Orsato, Insead, FR

Achieving zero waste through the participation in industrial networks requires significant logistical
support as resources are passed from one organization to another. This paper gives an overview of
some technologies that can support this. Radio Frequency Identification (RFID) is presented as a
means of non-contact automatic product identification and some of the issues which must be
considered when choosing what type of tag to use. Condition monitoring through data logging and
life cycle units are also presented as a means of acquiring information about how a product or
system has been used and what type of conditions it has endured during its use. Product
identification and condition monitoring may also facilitate the recovery activities and the flow of
products in the industrial networks, increase the producer’s profitability and compliance with
legislation. These technologies are then analyzed for how they may be applied in attempting to
achieve zero waste for the cases of LCD products and PV systems.

3.10.2. ZeroWin Production Model
M. Gallo, S. Arnaiz, GAIKER, ES; M. Wolf, B. Kopacek, SAT, AT

The “ZeroWIN”, is an EC funded collaborative project that is focused on developing and assessing
new and innovative approaches and effective strategies for the reduction of resource usage and
waste prevention at companies based on industrial networking and symbiosis. The industrial
symbiosis brings together traditionally separate companies and organisations from all business
sectors with the aim of improving cross industry resource efficiency and sustainability, involving the
physical exchange of materials, energy, water and/or by-products together with the shared use of
assets, logistics and expertise. In order to achieve the ZeroWIN aims the development of a
Production Model based on the zero waste target, by the creation of a framework for the application
of new technologies, methodologies, strategies and system tools in real industrial networks, is one of
the key actions. First step has been greening the existing production models and the implementation
of the network oriented thinking.

3.10.3. Measuring the Success of the ZeroWIN Vision
G. Obersteiner, A. Pertl, S. Scherhaufer, P. Beigl, Univ. of Natural Resources and Life Sciences, AT

Steps towards a vision can only be described as successful after the verification of its impacts.
Therefore environmental, economic and social benefits of the case studies including improved
industrial network activities are compared with baseline scenarios. This paper gives an overview on
the chosen assessment methodologies. Also pre-study-results which are necessary for an estimation
of the project’s possibilities are presented.

3.10.4. European Policy Synthesis Review
C. O Connor, M. Hestin, S. Mudgal, BIO Intelligence Service, FR; R. Kuehr, C. Luepschen, W. Crock,
United Nations University, DE; E. den Boer, WRUT, PL; W. Gornikowski, WAMECO, PL; M. Wolf,
SAT, AT; T. Woolman, UCCA, UK

European policy aims of “resource productivity” and “using waste as a resource” provide general
principles to support an approach to zero waste in industrial networks, and currently target
reductions in waste and hazardousness in specific waste streams. Greater collaboration across the
supply chain and within industries merits further policy support in order to stimulate industrial
symbiosis more concretely and to advance a cohesive approach to industrial waste prevention.
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3.10.5. Access to ZeroWIN Tools and Corresponding M embership
A. Popovic, Regional Environmental Center for Central and Eastern Europe, HU

Access to various communication tools developed or under preparation for the ZeroWIN project
“Towards Zero Waste in Industrial Networks”, is elaborated in this paper. In order to find new and
innovative approaches and effective strategies for the prevention of waste in industries based on
industrial symbiosis, which represents one of the goals of the project, wide scientific discussions and
exchanges need to be fostered. Corresponding members group and development of a Knowledge
Management Platform on zero waste, to be working in a similar way as Wikipedia, are some of the
tools presented.
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