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Abstract

Voluntary initiatives by cities, industrial orgaatfons, companies producing consumer products, Non
Governmental Organisations and consumers is arestieg way of reducing emissions, especially
related to diffuse sources like the use of products

The establishment of environmental quality goalsbgional governments has been shown to impact
on the actions of several stakeholders, providimgléernative approach to the use of legislatioth an
regulation.

For industry, the use of voluntary initiatives ablle motivated by the potential to generate a ipesit
public image and enhance consumer confidence. Thieds of initiatives undertaken by the industry
are generally intending to directly reduce emissicat production sites or to develop good
environmental practices for the direct use of ttalpcts.

After having reviewed several existing voluntaryesgnents, this document considers the advantages
and drawbacks of such initiatives and also disausise conditions of their feasibility and success.
Except if an independent controlling system is ienpknted the efficiency of a specific action is ofte
difficult to quantitatively or qualitatively evaltm especially when several factors or initiatives
interact with results being reached over an extéidee period. In particular, the economic valueof
specific action is seldom reported. Large uncetisnare therefore connected to the evaluation of
efficiency.
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1 Introduction

In the Source Control Options for Reducing Emissiof Priority Pollutants (ScorePP) project one
main mission is to gather information on ways toitithe release of the priority pollutants (PPdjstl

of substances defined in the project (Liutzhgfi.eQ08). The first task to achieve this missicaswo
describe substitution options, the second taskescribe different measures to minimise release,
technical feasibility and the Best Available Techugs(BAT), and the third task to identify legislative
and regulative measures to reduce the releasesof PP

This fourth task is to identify voluntary use retion, measures to reduce the use of PP containing
products. In this report industrial initiatives agovernmental/municipal initiatives are describiest f

as these are the main actors related to voluntéigitives for reducing the use of products coritajn
PPs. After this different kinds of initiatives adescribed separately, by examples from Sweden and
the United Kingdom.

2 Review of Industry Voluntary Agreements or Initiatives

Voluntary initiatives undertaken by the industrg generally intending to directly reduce emissiains
production sites or to develop good environmentattices for the direct use of the products. This
type of initiatives should not only be encouragetidiso officially recognized by the authoritiesden
certain conditions.

2.1 Global Chemical Industry Agreement: the Responsibl€are ®

Responsible Care® is the chemical industry’s globaluntary initiative focused on improving
performance, communication and accountability. Besiiple Care® commits companies, through
their national associations, to work together toticmously improve their health, safety and
environmental performance and to communicate wékeholders about their products and processes.
This initiative, launched in 1985 in Canada by theernational Council of Chemical Associations
(ICCA) (ICCA 2008), representing chemical manufaets and producers all over the world, is now
run in 52 countries by the national chemical induassociations.

Responsible Care® is based on the following coircipies:

. Continuously improve the environmental, health aatéty knowledge and performance of
technologies, processes and products over theicyi€les so as to avoid harm to people and
the environment.

. Use resources efficiently and minimise waste.
. Report openly on performance, achievements andcgimings.

. Listen, engage and work with people to understand address their concerns and
expectations.

. Cooperate with governments and organisations indtheslopment and implementation of
effective regulations and standards, and to megb dreyond them.

. Provide help and advice to foster the responsildeagement of chemicals by all those who
manage and use them along the product chain.

Voluntary Initiatives for Reducing the Use of PPnGining Products Page 1



M D4.4 Voluntary initiatives for reducing the useR® containing products
ScoreP

A Date submitted: 2009-01-16

Each national programme is based on these prisciple degrees of freedom allow each programme
to be tailored to meet local needs. Some natiomab@ations make commitment to Responsible
Care® a condition of membership. The Responsiblee®aommitment is signed by a chemical
company's Chief Executive Officer and carried oytall employees, to continuous improvement in
health, safety and environmental performance, arapénness and transparency with stakeholders. It
helps companies to improve performance by idemifyand spreading good management practices,
and promotes mutual support between companies sswtiations through experience sharing and
peer pressure.

Recently, the ICCA designed a Global Charter temdtand build upon the original elements of
Responsible Care® as well as focusing on new apartant challenges facing the chemical industry
and society. The key objective of Responsible Case® make a strong contribution to sustainable
development:

. through improved performance, expanded economiomypties, and the development of
innovative technologies

. through dialogue with stakeholders to identify diddial opportunities

. by continuously improving and reporting performance

by collecting and reporting data for a core seteoivironmental, health and safety
performance measures.

. by developing, sharing and adopting best practioesnprove environmental, health and
safety performance

. by evaluating and managing chemical-related riskksenefits

. by improving product stewardship performance ineigdtransport, storage, use and
eventual disposal i.e. the whole product's lifeleyc

. by working in partnership with upstream suppliersd adownstream chemical users to
collaborate on improved processes for the safeeffadtive uses of chemicals

. by sustaining support for education, research asting approaches that will yield useful
information about the risks and benefits of cheisica

. by increasing dialogue and transparency with othakeholders to address their concerns
and expectations

. by providing sufficient resources for implementatio

On the basis of the Responsible Care® the cheritidaistry has developed several initiatives. For
example, in 1998, the ICCA established a goal tiveleto the OECD completed information data sets
(named SIDS) for 1000 global High Production Volu(h#?V) chemicals. These documents collect
information needed for health and environmentalk riassessment of chemicals
(http://www.oecd.org/document/63/0,3343,en_2649 943897983 1 1 1 1,00.html
Presently, there ambout 600 ICCA-submitted substances acceptedirlBV program.

The chemical industry takes pride in what Respdadilare® has helped to achieve, but knows that
much remains to be done to address continuing @saimgpublic expectations and growing concern
about chemical products. Additional details on Resible Care® can be found at
www.responsiblecare.orgr atwww.cefic.org.

2.2 Use of Pesticides in Farming

The European Crop Protection Association (ECPAjat@Ed several voluntary initiatives to promote
best management practices in the use of plantgiimteproducts (PPPs). These initiatives intend to

Voluntary Initiatives for Reducing the Use of PPnGining Products Page 2
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reduce emissions to water, to better protect thrades and to increase awareness and risk perception
These are described in various brochures avaitabtee ECPA websiterMyw.ecpa.be

The program “Crop protection products in water tiglo farming practices and farmyard sources -
Methods of reduction” proposes solutions to reducprevent PPPs from entering ground and surface
waters. These solutions involve, in a cooperatmar@ach, a number of players and stakeholders who
have a common interest in reducing PPPs in groumtl surface waters: farmers, regulatory
authorities, crop protection industry, water conipamnd training agencies.

Based on practical projects and results obtainethénfield, various types of solutions have been
developed:

. Physical solutions, such as farm infrastructurekdrainage systems;

. Technical solutions, such as changes in machimaroved cleaning technology for spray
equipment, and no-spill direct injection tank fitl;

. Educational solutions, such as certification scterfa@mer training and awareness rising.

Since 1990, there are a number of examples in Euobow collaborative and voluntary activities
between players and stakeholders have reduced pripction products in water by changes in
farmyard practices, education and training, impdospraying, tank filling and rinsing practices (see
Section 5.1 for details of similar initiative beingn in the UK).

Through these projects diffuse and point sourcee bhaen clearly identified and reduction measures
developed and communicated to the users. The slethihese measures are described in European
Crop Protection Association (2001).

Another ECPA voluntary programme is “The Safe Usidtive”, a European project for farmers’
wellbeing. A key point of this project is to proredhe preventive measures users must adopt for the
correct handling of products in order to ensurestiifety of the users (farmers and their workers).

Safety measures are particularly challenging inwham, dry and sometimes humid conditions of the
Mediterranean countries. In a hot climate, PersBmnalective Equipment (PPE) can be uncomfortable
and operators applying crop protection productshinigpt comply with label recommendations. It is
also in this area where most fresh food is producdtlirope, where pests and diseases are abundant
and where, in order to protect the harvest, maggtinents with crop protection products are required
during the year. These were decisive factors fernldustry to launch an initiative destined to ioy&

the safety conditions of millions of farmers whorwan this vast area covering Portugal, Spain,
France, Italy and Greece.

This initiative started in Almeria, an area in Svkastern Spain where the most intensive greenhouse
conglomeration in Europe is found, with greenhousss creating some of the most difficult work
conditions.

An expert facilitator was recruited to manage thgqet aided by a dedicated Steering Committee of
industrial experts. The starting baseline was deffim term of workers exposure and training. On thi
basis, novel application equipment and technolagyehbeen proposed and implemented taking into
account the specific local conditions, the biolagiefficacy, the residue on vegetables and the
protection of workers.

This program succeeded in improving the workingcpicas as measured using 30 different success
factors and the result of this campaign was a gtreduction of the number of reported toxication
incidents. There is still progress to be made miqdar to improve the behaviour of workers thrbug
the more systematic provision of information.

Voluntary Initiatives for Reducing the Use of PPnGining Products Page 3
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Due to the success of this first project, the atitie is now extended to other Mediterranean caesitr
Greece, Portugal, France and Italy. The detaithisfinitiative are described in the brochure refiee
European Crop Protection Association (2005).

2.3 Use and Production of Chemicals

On top of the general Responsible Care® initiatWrch is supported by the whole chemical industry,
there are several initiatives covering specificup® of producers. Some of them are briefly presente
here after because they are good examples of vamabe achieved on a voluntary basis at European
scale. Many single companies are also trying tocedt a local level, their emissions on a volyntar
basis and are very often inviting the local popafato visit their installations in order to bettaform

the people.

2.3.1 Euro Chlor Voluntary Program

The Euro Chlor is the European Federation of Chlkali producers. It represents 39 chlorine
producer member companies, employing about 39,800lp at 69 manufacturing locations in 20
countries. Euro Chlor is a key link between indggbolicy makers, and the general public and is
representing 97% of the producers in the EU-27ERTA regions.

Through this Federation, the European chlorine strguhas, for many years, worked to reduce its
emissions on a voluntary basis.

All of the Western European chlorine manufactunmgmbers of Euro Chlor agreed in 2001 on an
industry-wide strategy that focused on six volupteommitments (Euro Chlor 2007, page2). These
were first developed to ensure a united industrpr@gch and commitment to address key
sustainability concerns:

. Include environmental, social and economic facitoi! strategic business decisions;
. Optimise energy efficiency in chlorine production;

. Reduce water usage through recycling;

. Continuously reduce polluting emissions to watgraad land;

. Use more hydrogen generated by the industry as anagterial or fuel;

. Give high priority to safe transportation of chiogi

In parallel, 14 performance indicators and improgetngoals were agreed among producers and
announced by Euro Chlor in January 2003. The fallgwyear, a 15th indicator was added that
required members to gain EMAS and/or ISO 14001 fenwnental Accreditation for their plants.
These indicators cover the following main areasnemic aspects of production, environmental
protection, safety and social progress.

Each year, producers are required to report thegrpss to Euro Chlor, which publishes the
industry’s annual performance and progress toweletwly defined targets (see in Euro Chlor, 2007).
This programme appears to be a powerful forcetiange.

Some examples of targets and achievements to-tatpvan hereafter:
Energy Use Target

By 2010, reduce industry-wide energy consumption5% in terms of kWh/tonne of chlorine
produced compared with the 2001 base year. Thigttavas reached in 2006, four years ahead of
schedule, even if the basic consumption — corretipgro the electrochemical reaction — cannot be
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significantly reduced. Euro Chlor's Management Cattea will now consider whether or not to
reassess the goal in the light of progress.

COC Emissions Target

By 2010, emissions of 22 chlorinated organic conmgsu(COC) were to be reduced by 75% to water
and by 50% to air compared to the 2001 base yehithd end of 2006, COC emissions from
manufacturing plants had been reduced by 69.8%atenmand 50.8% to air. Euro Chlor will now
consider whether or not to reassess the goal iligiieof progress.

The prioritised COCs were selected from variousrimdtional regulatory priority lists for emissions
reductions and comprise the following substancglsi4richloroethane; 1,1,2-trichloro - ethane;-1,2
dichlorobenzene; 1,2-dichloroethane; 1,4-dichlordeme; 2-chlorophenol; 3-chlorophenol; 4-
chlorophenol; carbon tetrachloride; chlorine; chlmenzene; chloroform; dichloromethane; dioxins &
furans (as Toxic Equivalent (TEQ)); hexachlorobemze hexachloro - butadiene;
hexachlorocyclohexane; pentachlorophenol; tetraoblbylene; trichlorobenzene; trichloroethylene
and vinyl chloride. In 2005, pentachlorobenzene wdded to the list of the substances to be
monitored, in line with the requirements of the Blater Framework Directive. The efficiency of
these actions to reduce the COC emissions is deémtets in the figures below, to water (Figure 1)
and to air (Figure 2).

Plant emissions to water
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Figure 1 COC emissions to water from manufacturing plantbiwithe Western European chlorine
manufacturing members of Euro Chlor over the peti®#85-2006. (Euro Chlor, 2007)

Plant emissions to air
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Figure 2 COC emissions to air from manufacturing plants inithe Western European chlorine
manufacturing members of Euro Chlor over the peti®85-2006. (Euro Chlor, 2007)
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Mercury Emissions Target

Although all other programme deadlines are for 204€ industry decided to maintain an earlier 1998
commitment to achieve an emission target of 1g/Efgfrine capacity on a national basis by the end
of 2007. The industry elected to keep the earlee dsince from October 2007 all EU chlor-alkali

plants whether mercury, membrane or diaphragmsinee@un operating permit under the Integrated
Pollution Prevention and Control (IPPC) Directiieu(o Chlor, 2007, page 8). Overall European
emissions in 2006 amounted to 1.055g Hg/tonne iktldocapacity while the average mercury
emissions for Western European countries remairtetthea level of 1 g Hg/tonne capacity. This

progressive reduction of mercury emissions istitated on Figure 3.
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Figure 3 Mercury emissions from European chlor alkali plaotair, water and through products
(1995-2006). (Euro Chlor, 2007)

During 2006, mercury plants were decommissionedrapthced by membrane technology in several
countries (The Netherlands, France, Belgium, Ukyesenting a production capacity of 678 000 t/ly
of chlorine. As mercury cells are decommissionatdpcers return recovered surplus mercury to
Minas de Almadén in Spain, which until it ceaseddpiction was the largest mercury mine in Europe.
Under a 2001 agreement with Euro Chlor, this retdrmercury replaced metal that otherwise would
have been mined. This route was taken becausedutee emissions from mining and processing of
new mercury, saved energy and met legitimate deméordthe metal elsewhere in the world. Euro
Chlor is now discussing with the European authesitihe safe storage of mercury in line with the
mercury policy of the EU, to store this mercurysadt mines as the use of mercury should be phased
out.

Product Knowledge Target

The chlor-alkali sector decided to maintain anieafL999) commitment to provide by 2004 full eco-
toxicological and environmental data on 29 chlaedasubstances under the International Council of
Chemical Associations/OECD initiative on HPV cheafsc The original ICCA/OECD global
chemical industry deadline of initial assessmepbres for approximately 1,000 HPV chemicals by
2004 proved far more challenging to achieve thaitipated and was extended to 2009 (Euro Chlor
2007, page 8). In 2006, Euro Chlor completed faseasments bringing the total submitted to 25.

2.3.2 The Vinyl 2010 Initiative: the Voluntary Commitmieof the PVC Industry

The PVC industry (PVC manufacturers, PVC additivedpicers and PVC converters as represented
by their European associations) have united voliuptdo meet the challenge of sustainable
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development. The industry adopted an integratedoagp to implement the concept of responsible
cradle to grave management, culminating in theatige in March 2000 of a ‘Voluntary Commitment

of the PVC Industry’ (see Vinyl, 2006, for detail§)his Voluntary Commitment received a wide

range of comments during an extensive phase ofigah political consultation. Vinyl 2010 is the

legal entity putting into practice the promisegh@ Voluntary Commitment.

With Vinyl 2010, the PVC industry commits to implent important principles and actions covering
the period 2000 — 2010 and beyond, which applyM€ Pnanufacturing, additives (plasticisers and
stabilisers), waste management, social progressliatajue, management and financial scheme. This
Voluntary Commitment addresses all stages of th€ Rié cycle, from manufacture to end-of-life.
All sectors working with PVC are involved, from PV@anufacturers to additive producers and
converters. The PVC industry is involving stakeleotd in the process of monitoring the
implementation and the review of this Commitment.

PVC Manufacturing

PVC manufacturers commit to ensuring that each hafirtVinyl Chloride Monomer (VCM),
Suspension PVC and Emulsion PVC plants in Eurofig éomplies with The European Council of
Vinyl Manufacturers (ECVM industry) charter (see \BH@, 1998a and ECVM, 1998b). The
environmental criteria in this charter are in liméth the “Best Available Technique” (BAT) as
adopted by the OSPAR (Oslo and Paris Commissiong)mission (OSPAR, 2009). These charters
contributed significantly to the final version dfet Polymers Reference Document on Best Available
Techniques in the Production of Polymers (BREF) wes published in October 2006 under the IPPC
Directive 96/61/EC.

The PVC manufacturers are also committed to impralie eco-efficiency of PVC resin
manufacturing; this means the reduction of thegouece consumption, where economically and
ecologically this is acceptable. This is in linglwihe sustainable development philosophy. An eco-
profile report of PVC resin was published in 200 aipdated in 2006 in the frame of Vinyl 2010.
The next step is to develop an Environmental Datitam (ED) for suspension PVC (S-PVC) and
emulsion PVC (E-PVC).

ECVM represents the 14 European PVC resin producamgpanies who produce 100% of the PVC
resin manufactured in Europe. These 14 member coegpaave committed to stop using Bisphenol
A for the production of PVC resin. No Bisphenol Ashbeen used in the PVC polymerisation reaction
or as a stabiliser for the storage of vinyl chlerlty any ECVYM Member Company after 31 December
2001. ECVM has contacts with non members in ordamisure that all PVC plants in the EU respect
the same rules.

PVC Additives

Stabilisers are added to PVC to allow it to be pssed and to make it more resistant to external
forces including heat and sunlight (ultraviolet spyEssentially, additives include stabiliser syste
used to ensure durability of the PVC plastics aladtjzisers used to give a range of flexibilitythé
PVC. The use of these materials is subjected &mger of existing regulations. The field of regulati

is continuously evolving with risk assessments ipigyan important role. The PVC industry fully
supports and is deeply involved in the processséssing the risks of additives.

The PVC and the plasticizers industry conductedareh that largely contributed to the development
of scientific dossiers to support the EU risk assemnts (Phthalates Information Centre Europe, 2009)
on the most commonly used phthalate plasticizetishwivere officially submitted in April 2006. The
review of diisononyl phthalate (DINP) and diisodepkithalate (DIDP) showed that they do not pose
any risk to human health or the environment in ahtheir current applications. The risk assessment
for dibutyl phthalate (DBP) showed some risk tonpdain the vicinity of processing sites and to
workers through inhalation (DBP Information Cen809). To eliminate these potential risks
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measures are to be taken within the frameworkei®C Directive (96/61/EC) and the Occupational
Exposure Directive (98/24/EC).

The use of cadmium in stabiliser systems placetherEU 15 market was phased out in March 2001.
This commitment is extended to the new 10 EU caemaxs from the end of 2006.

PVC industry performs research to develop alteveatio the widely used and highly effective lead-
based stabilisers, and reaffirms its commitmentefwace lead stabilisers by 2015. The first interim
target of a 15% reduction was achieved in 2004e-ywar ahead of the original schedule. The second
interim target is 50% reduction in 2010. This conmant to phase out lead stabilisers by 2015 is
extended to the EU 25.

Waste Management and PVC Recycling

Vinyl 2010 includes a number of major projects tdlect post-consumer PVC waste and to identify
cost-efficient recycling options for the major firgpplications of PVC. In the year 2000 an overall
commitment of 200 000 tonnes PVC recycling/yeakBg0 was agreed. This commitment has been
extended to the EU 25 (from the EU 15, as was dise gvhen the commitment was taken); keeping in
mind that experience has demonstrated that thdablaivolumes of PVC waste are actually lower
than that expected in 2001. This could be due eddifficulty of collection PVC wastes as it is afte
mixed with other waste, making difficult the useratycling. Recycled tonnages however strongly
increased from 18,077 tonnes in 2004, to 82,818ds1n 2006.

Mechanical recycling is efficiently used for direct recycling of PVC sta from processing and
installation works. A recent study shows that thepprtion of production waste that is being recgicle
was close to 92% in 2004. For efficient mecharieaycling of end-of-life PVC products, it should be
easy to identify and sort the products and to sg#pahem into clean fractions suitable for further
treatment. Sufficient quantities should be colldcte fill industrial plant capacities, with waste
transports within reasonable distances. Furthertt@eajuality of recyclate should match marketable
applications at competitive economic conditionsn\Wbop® is a mechanical recycling technology
based on separation by the use of solvents anahigeazentrifuge.

It has been shown that no unacceptable risk has kmtified in the use ofecycled plastics
containing cadmium and leadstabilisers which would preclude the continued céng of PVC
applications containing such stabilisers (Vinyl @80page 6). Accepting recycling of applications
containing cadmium and lead is the most sustainabieto avoid dissemination of these substances
into the environment.

Feedstock recyclingis a technique in principle well suited for PVQataminated or mixed plastic
waste, such as PVC coated fabrics, automotiveiomtérim, cable harnesses, flooring and other
composite structures. Vinyl 2010 has invested Hyawi research, development and pilot and
commercial scale plants for recycling PVC contagmmmoducts. However, certain processes using this
technology have proven to be more challenging thgected, both technically and in terms of current
economic feasibility. The PVC industry intends tontinue investigating feedstock recycling
processes and to support those that appear prgmisin

Municipal solid waste incineration and other recovey processes

Municipal solid waste incineration (MSWI) with eggrrecovery will play an increasingly important
role in sustainable waste management concepts.[@&€ent in the waste stream contributes to energy
recovery. Salt residues are by-products of some M®dhnologies. Only parts of these residues are
due to PVC waste. The PVC industry commits to stuppechnology developments in order to
minimise the quantities of salt residues produced t® develop purification technologies, with the
objective to recover the salt to be reused in chahirocesses, and minimise the final residuesto b
disposed.
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Vinyl 2010 has gained a wealth of experience of $lked-regulatory approach and in promoting
involvement throughout the value chain of PVC. TR¥C industry has continued to support
innovative ways to produce, collect and recycle P@€dicated time and resources to reduce the
environmental impact of PVC, as well as supportedlife-cycle approach and stakeholder dialogue.
Expenditure by Vinyl 2010 amounted to €7.09 milliar2006.

Vinyl 2010 is committed to transparency and hasaged independent auditors and verifiers. The
financial accounts, the statement of tonnages @diymts recycled, the phase-out of lead in drinking
water pipes and the Progress Report 2007 wereeauditd verified as giving a true and honest
representation of performance and achievements.

The key achievements of this voluntary programme ar the 2000-2006-periodre as follows:
. Cadmium stabilisers phased-out in EU-15 (2001)
. Bisphenol A phased out of PVC production in all B€¥hember companies (2001)
. 25% recycling of pipes, windows and waterproofingnnibranes (2003)

. Recognition of Vinyl 2010 as a partner by the UN@aission for Sustainable Development
(2004)

. Risk assessment on lead stabilisers published [2005615% reduction in lead stabiliser use
achieved ahead of time (2005)

. External verification of ECVM S-PVC and E-PVC pration charters (2002 and 2005
respectively)

. Phthalate risk assessments completed (2005) ardipedh (2006)
. Lead stabiliser phase-out in 2015 extended to E(2256)
. Cadmium stabiliser phase-out extended to EU-256R00

. Recycled tonnages increasing exponentially frondZBtonnes in 2004 to 82,812 tonnes in
2006

For further details on the Vinyl 2010 results seeW/(2007).

2.3.3 The Voluntary Emission Control Action for BromiedtFlame Retardants

The Voluntary Emission Control Action Programme Byominated Flame Retardants (VECAP) is a
major Responsible Care© commitment of the bromohéiteme retardant (BFR) manufacturers aiming
to prevent or eliminate emissions to the environniera sustainable and measurable manner, both
from manufacturing facilities and from end-useesithroughout the supply chain.

Initially VECAP was set up in Europe for the flametardant deca-BDE, following the finalisation of
the deca-BDE (deca bromodipheyl ether) risk asseissin 2004 in the EU. This risk assessment did
not identify any risk from the use of deca-BDE ilagtic, or in any other applications (Bromine
Science and Environmental Forum, 2009). HoweveEin®pean authorities expressed their concern
at findings of deca-BDE at very low (but risingydds in the environment close to industrial sites.
During the final stages of the risk assessmenta# identified that the significant emissions ittie
environment could be traced to point sources. Theg# sources were typically found where agueous
applications were taking place, such as for textlad carpets where deca-BDE was used to achieve
the required flame retardancy. A secondary soufamission was from practices in handling deca-
BDE powders in the plastics industry. The EuropBaominated Flame Retardant Industry Panel
initiated the VECAP in 2004. The programme origyaitarted in the UK textile industry, but was
quickly expanded to include plastic applicationd #re other major deca-BDE users in the EU.
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The progress achieved by the programme and the’ws@nmitment have motivated the brominated
flame retardant industry to roll out VECAP globaliand to implement it for other flame retardarmts, i
particular tetrabromobisphenol A (TBBPA) and hexabo-cyclododecane (HBCD).

Initial results show that VECAP is both a practiaad cost-effective way of controlling emissions of
BFRs. Users and producers are taking forward &sefi simple and low cost measures at the plant
level by which the BFR emissions can be significaeeduced. VECAP also appears as a potential
model for chemical management in general.

The focus of the first three years of VECAP for @a@&DE has been to introduce and implement the
programme in the six EU Member States (Belgiumné&ea Italy, Germany, The Netherlands, and
United Kingdom) which account for around 95% of tleza-BDE usage in the European Union. Since
2007, VECAP has been extended to the other EU ngeant

To implement the VECAP principles a Code of GooddHce has been developed (VECAP 2008,

page 5). According to this code, the producers pvifivide guidance to their customers on the correct
handling and processing of BFR and may refuse fiplguthe users who do not provide such

assurances that the code of practice is beingwelio The users will analyse product flows and

processes to define where efficiency improvemefgasible, gather data on waste flows and product
loss and achieve emissions control.

Once a user has agreed to implement the VECAP ipl&s; it must first calculate its mass balance
ratio to establish a baseline of its actual proeeskrelated emissions (e.g. water and air emiskion
The objective of this baseline is to collect datagn evaluation of the environmental performanad a
to obtain a reference point to allow the measurérmkfuture improvements.

Up to now the main achievements of VECAP are tileviong:

. 97% of deca-BDE used in the EU textiles industrthim key six EU Member States has been
covered by VECAP with the first mass balance meamants completed.

. 82% of deca-BDE used in the EU plastics industryhim key six EU Member States has
been covered by VECAP and the first mass balan@esunements completed.

. The third annual mass balance by the UK textilesoseshows a 97% estimated emissions
reduction overall to water, thus demonstratingetfiectiveness of the VECAP process.

. Auto and retail companies are starting to speciBCAP for upstream suppliers of textiles
and plastics. VECAP Best Available Technique guigais proving effective.

. Initial measurements at plant level indicate thgtusing guidance for emptying packaging
containing BFRs, the amount of deca-BDE left inltags can be significantly reduced.

The positive response to the VECAP initiative feicd-BDE is such that it is extended to the other
high production volume brominated flame retardahtBCD and TBBPA. In 2006, VECAP was
introduced in Europe for the additive plastic apglions of TBBPA and, since early 2007 it is also
being applied to its reactive plastic applicatiohs.date, 89% of the additive TBBPA plastics users
Europe by volume have committed to reducing thekissions and established a baseline. One of the
objectives of VECAP for TBBPA additive applicatioissto reduce emissions to water and sediment
as per the need identified in an EU environmerisil assessment. The use of HBCD is also covered
by two emission control programmes: VECAP for testiand plastics and SECURE for HBCD uses
in polystyrene foams.

VECAP is also extended to other world regions. lortN America, VECAP was launched in the
United States and Canada in 2006 (VECAP 2008, p2yeand has focused on visiting deca-BDE
users and helping them in completing the initiasddime surveys and, educating interested parties by
organising workshops to introduce VECAP to regukataon-government organizations, trade groups
and others interested in controlling and reducimgssions of BFRs.
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Around 95% of deca-BDE users in the U.S. and Cahagta now been introduced to the programme
and around 35% are already actively implementiniiice the introduction of the programme, 23%
of the deca-BDE usage by the North American plastidustry has committed to apply VECAP and
64% of the deca-BDE usage by the North Americahlésxindustry has committed to apply VECAP.
The focus in 2007 in this world region has beeadtablish the first mass balance surveys.

A similar VECAP has been established in Japan. Jdgan VECAP is focused in a first phase on
HBCD and involves producers and users from thalésxéind polystyrene foam industry. The focus
on HBCD follows consultations with the Japaneseegoment authorities. The Japanese government
is also an active partner.

Industry is also currently assessing the feagjilitintroducing VECAP in China.

On the basis of the successes in reducing levelecd-BDE in the environment, the bromine industry
has expanded the VECAP initiative to other BFRs @theér world regions. There is a strong industry
commitment to the programme in order to achievéh&aremissions reduction throughout the supply
chain. There is also a will for transparency an#tdep regulatory authorities, other stakeholdeds an
the general public regularly informed on the pregrmade.

Details on the VECAP initiative are available in @&P (2008).

2.3.4 By-products

On the list of priority pollutants in the Water Rrawork Directive, there are several by-productafro
the chemical and petroleum industry which has béensubject of voluntary emission reduction
measures by the industry.

HCB and HCBD - In the frame of its voluntary programme describbdve, the member companies
of Euro Chlor drastically reduced the emissions bkxachlorobenzene (HCB) and
hexachlorobutadiene (HCBD), two by-products of¢hkrine industry.

From 1985 to 1998, emissions of HCB from Euro Cht@mber company sites (about 80 sites) have
dropped down to 90 kg/year to water and 3 kg/yeaait, representing a reduction of 87 and 97%
respectively. Similarly, over the same period, emiss of HCBD to water from Euro Chlor member
company sites (about 80 sites) have been reduced Wgctor of 40 down to 140 kglyear
(http://www.eurochlor.org/upload/documents/documérgéf). With improved manufacturing
processes, HCBD is no longer detectable in chltgtharganic products on the market.

PAHs — One possible source of PAHSs is oil refineries. &nithe CONCAWE umbrella, the Western
European oil refineries are, since 1969, reguladyrying out surveys on refineries' effluent water
quantity, oil content and treatment processes. dkasveys show a continuous trend in the reduction
of oil discharges. The ratio of oil discharged cangal to the amount of oil processed is continuously
falling. Since 1969, the quantity of oil dischardess reduced by 98% from 44,000 tonnes (from 73
refineries) to 747 tonnes (from 84 refineries) G0Q (Figure 4). Oil discharged has been reduced to
1.42 g oil per tonne of oil processed. As there been little change in the total volume of effluent
when only the same refineries are considered, thd@eacy of effluent purification has therefore
continued to improve. A report presented by CONCARED4, page 4, Conservation of clean air and
water in Europe — the oil companies’ European aason for environment, health and safety in
refining and distribution) indicates that 92% oé ttefineries surveyed now include at least oneestag
of biological treatment in their wastewater treatti@cilities. An example of progress report isegiv

in CONCAWE (2004)
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Figure 4 Trends in amount of oil discharged compared tmeg§ throughpuin 1969-2000; oil
discharged with aqueous effluents (thousand tognesil discharged per reported
throughput (g/tonne) and throughput reported byeparticipants (million tonnes/yr).
(CONCAWE, 2004)

2.4 Initiative by a Company to Phase Out Substances fra Products - Cell Phones

Sony Ericsson is a company producing mobile compaiiuns systems, mainly cell phones and

accessories, which has worked to implement a iifdecapproach to product development that takes
into account materials, design, supply chain, mactufing, product use (operation) and end of life

treatment. An environmental goal is to develop aediver solutions that help to reduce global

resource consumption and emissions to air, land watkr. The reason they give is that their

customers demand environmentally adapted produmtssarvices and that they are committed to
meeting that demand. The attempt is to lead theiwaasing out unwanted substances, by replacing
potentially harmful chemicals with safer alternay according to the precautionary principle.

Working towards reaching future environmental dedsaon material content, energy consumption,

batteries, packaging and recycling involves askigny Ericsson’'s suppliers, vendors and

manufacturing partners to deliver components teath the company’s goals (Sony Ericsson, 2008).
This kind of green procurement is combined withiemnmental declarations (e.g. see Sony Ericsson,
2004), for each product, and to invite any intexégiarties to obtain factual information (see $act

for further information on green procurement). Byen information costumers can more easily make
choices when purchasing.

2.4.1 Results and Discussion of Sony Ericsson Initiatives

Substances avoided until now are those includetienEC directive on the restriction of hazardous
substances (RoHS); lead, mercury, cadmium, hexatvaleomium, polybrominated biphenyls (PBB)
and polybrominated diphenyl ethers (PBDE). Theyex@&uded in amounts exceeding the established
maximum concentration values, on the market. Ctlgre®ony Ericsson is working on phasing out
antimony, beryllium and phthalates from their pratdu As can be seen in Lansstyrelsen (2008) this
does not mean their products are free from theseanted substances, but that they do not exceed
some maximum concentration values. Legislativerumsénts and especially the legislative pre work
are important prerequisite for this phasing outkwvdihe environmental approach is neither something
they raise in their advertising, as the technieatdres are more important for the customers.
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2.5 Advantages and Drawbacks of Industrial Voluntary Approaches

The key advantage of the industrial voluntary apphois the commitment of industry to demonstrate
progress and improve their image. In comparisorh waitlegally binding approach, the benefit of
voluntary agreements in terms of positive imagaush higher.

Moreover, the actions agreed on a voluntary basis generally much more realistic than the

requirements of politicians who have less knowledfthe industrial life and constrains. Politicians

are generally acting on the basis of ideologicahgples and public opinions which are not

necessarily applicable such as the concepts of ledenphase out or the zero level. On the contrary,
industry associations are working on a pragmatgisbahich leads to technically and economically
feasible measures.

The main drawback of industrial voluntary approache the poor confidence the public and
environmental organizations have in industry wiliess to really reduce emissions and protect the
environment. This scepticism is favoured by the im&cho usually like to report on negative aspects
rather than on positive actions. This negative ggation of industry is also very common within the
world of politics and parliamentarians.

The key difficulty of industrial voluntary agreentens precisely linked to the lack of confidence th
public and the authorities have in industrial pregds. A suspicion towards industry is continuing to
prevail mainly at a political level. For exampla,the EU, even if it were possible to get support f
industrial voluntary agreements the Commissionl|evés almost impossible to gain any support at
the Parliament level. This appears to be a redtitigifactor in the development of such agreements.

Considering this lack of confidence, the key acabifity factor of industrial voluntary agreemenss i
to organize an external independent audit of tlogneiss really made towards the objective of the
agreement. Such an auditing exists for exampléh®Vinyl 2010 initiative (Vinyl, 2006). In the cas

of the reduction of mercury emissions in chlor-dlkadustry, a regular audit is made by OSPAR HSC
(OSPAR Commission Hazardous Substances Commiftbe)regular publication of the results is also
a key to increasing the acceptance of these agréaeme

The feasibility of implementing industrial volunyaagreements is of course linked to the commitment
of the member companies of the association anket@éfinition of both clear targets and appropriate
time tables. These targets should be demandinggéntaube credible vis-a-vis the outside world but
realistic and accessible enough to be acceptethdgdmpanies. One of the best approaches is the
progressive revision of targets as a function efghogress obtained. Industrial voluntary agreement
can also be considered as a positive competitiatterige for the members of the association.

3 Municipal Voluntary Initiatives

3.1 Environmental Goals as Voluntary Initiatives

In the autumn of 2001, the Swedish Parliament cdtathito achieving the following national
generation goal, “We shall pass on to the next ggiom a society in which the major environmental
problems have been solved”, meaning that envirotmhempacts must be reduced to sustainable
levels before 2020 (Swedish Environmental Objesti@ouncil, 2008c). The generation goal is
described in 16 environmental quality goals, whiele been translated to a regional county level and
also to the local municipality level, to connectrmdocally with a shorter time span and to make the
national goals more achievable. One goal is “a teaic environment”, defined as “the environment
must be free from man-made or extracted compoundsnzetals that represent a threat to human
health or biological diversity”.
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3.1.1 Stockholm’s Environmental Programme 2002-2006

Stockholm’s environmental programme 2002-2006 (8tobns stad, 2003) is one example of the
municipality level of implementation of the natidnanvironmental quality goals. Stockholm’s
environmental programme was structured into sigeaareas or main goals, each linked to one or
more of the national environmental quality goalBhdre is a new environmental programme for
Stockholm for the years 2008-11 (Stockholms st@083), but since this has not been evaluated this
discussion will focus on the programme for the jmes period). Each main goal was broken down
into detailed subsidiary goals, aimed to be achliesaring the programme period. The subsidiary
goals focused on the causes of environmental prabbnd the measures that would be needed to be
taken during the programme period to enable they @t work preventatively. The ultimate
responsibility for fulfilling the commitments layith the City’s committees and boards and with the
companies over which the City had influence. The/'€irights of disposition and ability to exert
influence had consequently been of considerableoitapce in identifying the goals. The City is
responsible for a number of issues in which theirenmental dimension is a significant one, e.qg.
physical planning, childcare, schools, waste mamage, the operation and maintenance of roads,
civic engineering and real estate, the care of graeeas and parks, and the supervision of
environmentally hazardous activities.

The six main goals in this programme were:
Environmentally efficient transport
Safe products

Sustainable energy consumption
Ecological planning and management

Environmentally efficient waste processing

o o kA~ w b RE

A healthy indoor environment

The second goal, “Safe products”, has a focus emaal substances and is hence the most relevant
in the case of ScorePP priority pollutants, whigitescribed in more detail. The goal was specified
as:

“Our environment shall be free from toxins. ThéyGhall demand that chemicals, and other products
and services are environmentally friendly. The Gihall set a good example in the environmental

demands it places on building materials, vehicetpripment, electronics and foodstuffs, for example.

Our knowledge of the effects of harmful substarmepeople and the environment must increase, as
must households’ knowledge of environmentally filgrproducts and organic foodstuffs.”

3.1.2 Results and Discussion of Municipal Goals

Connected to the goal “safe products”, several idigyg goals were to be achieved during the
programme period. The results of the program iati@h to subsidiary goals relevant to the ScorePP
project are here described to support discussioribeefficiency of the Environmental Programme as
an initiative. In the evaluation after the projgariod (Miljobarometern, 2007) different graphical
symbols were introduced to show the outcof&kegoal obtained® goal partly obtained, ari® when

the goal was not obtained.

1. The presence of the substances prioritised in this EBeneral Directive for water shall be
measured. If the substances are present in the dbrenvironmental contamination, draft
measures shall be produc@.The 33 Water Framework Directive priority substaneere
analysed in sediment samples in surface water angiais the municipality of Stockholm. For
substances found in concentrations of concernhaeé.the highest concentration in relation to
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the probable no effect concentration (PNEC valuesyjrces were identified through
substance flow analysis and measures were proposed.

2. The City’s administrations and municipal comparsésll present plans detailing how the
most environmentally friendly chemicals and produate to be purchased. The municipality
is an important player and can demand environmerdgglirements when purchasing
chemicals and goods. Knowledge is needed to supcthedgh.@ Only 37 % of the
administrations and companies answered, after tbgrgm period, that they had a plan for
how to purchase the most environmentally friendhericals and goods. No specific
evaluation of the used criteria was made. On theroband, a guide had been produced to
support purchasers, which should make it easidetoand environmental requirements. (See
Ravan, 2006)

3. The City’'s activities shall increase the percentafjerganically produced foodstuffs bought
to at least 15%= The purchased amount of organically produced finfidsincreased during
the program period but did not reach the 15 % goal.
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Figure 5: Proportion of organically produced foodstuff boughtthe municipality of
Stockholm. (Miljobarometern, 2007)

4. The City shall work to eliminate the use of amaldayndental health care servicéd. The
city worked in several ways to reach this subsjdgwal. Seminars for dentists were arranged
where information on the environmental impact ohtdé care was given together with
information about possible measures, as well aissvisr inspection and information. The
Stockholm water company offered over a time pedbdeveral years (commencing in 1999)
an economic contribution to dentists decontamigativeir wastewater tubes. The new use in
dental care decreased to practically zero. Howerarst of the mercury that exists in
Stockholm (3 tons of a total amount of 5 tons) &x&s amalgam in inhabitants teeth. This
amalgam will continue to release mercury for a ltinge. At dental care surgeries, however,
the majority of the amalgam that is released wéllttapped in special equipment installed for
this purpose.
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Figure 6: Proportion of amalgam in new tooth fillings. (Mitjarometern, 2007)

5. The City shall work to discourage the use of leaéless in fishing.@' Since lead was phased
out in petrol, the major sources of lead in thecEtolm environment are ammunition and
sinkers for fishing in running water. In severahiing competitions during the program period
lead sinkers were not allowed. Information campsigmgeted shops for angling equipment to
persuade shop owners to stop selling lead sinkedsta stock a selection of alternative
sinkers. This reduced the amount of lead annuati§ted to the Stockholm watercourses from
angling from 5 tons to less than 0.5 ton. As lomgtlaere is a free fishing in the main
watercourses in Stockholm a ban could not be intted, unlike in private lakes where the
owners can control the hired fishing rights. Sonmgthon the importance; Angling is an
important leisure activity and 10% of the area tocBholm consists of water (Stockholms
stad, 2008c).

6. The City shall work towards a reduction of at |e28% in the use of art paints containing
cadmium.@ There is a general ban on cadmium since the biegjroi the 80's, but art paints
are exempt. Due to the legislative exemption tiye aduld only inform about the importance
of reduced use of cadmium-containing paints. (Seeenm section 6.7.1)
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Figure 7: Amounts of cadmium in artist paints sold in Stodkim@Miljobarometern, 2007)

Together with the ¥ goal, described above, th8 oal “Environmentally efficient waste processing”
ties in with the national environmental goal of Mon-Toxic Environment (see section 3.1). One
subsidiary goal demands that wastewater sludgeebsed as a phosphorus source, phosphorous
cycling should be at least 50% in 2063, To use the sludge as phosphorous source on agraiul
land concentrations of some metals and organict@obss must decrease. Mean concentrations of
analysed metals (Cd, Hg, Ni and Pb) are lower ttiaashold values set for agricultural land.
Decreased concentrations in sludge show that vawgeting sources of PPs has been successful (Fig
8-13). Since 2003 all sludge produced at the treatnplants in Stockholm is sent to abandoned
mining areas, where it is used to produce growtlgraks and bushes, i.e. the subsidiary goal more
than reached. As threshold values for use on dguraliland are reached, this is a possible ugkaen
future, if farmer organisations accept it.
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Figure 8: Mean concentration of mercury in wastewater treatrskidge from the two major
wastewater treatment plants in Stockholm, Henrikadd Bromma(2.5 pg/g ts (dw) is the
threshold value for use at agricultural land). {#bhrometern, 2007)
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Figure 9: Mean concentration of cadmium in wastewater treatrakeidge from the two major
wastewater treatment plants in Stockholm, Henrikadd Bromma(2 pg/g ts (dw) is the
threshold value for use at agricultural land) (Btiarometern, 2007)
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Figure 10: Mean concentration of lead in wastewater treatrakrige from the two major
wastewater treatment plants in Stockholm, Henrikadd Bromma(100 ug/g ts (dw) is the
threshold value for use at agricultural land) (Btdgrometern, 2007)
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Figure 11: Mean concentration of nickel in wastewater treatnsérdge from the two major
wastewater treatment plants in Stockholm, Henrikadd Bromma(50 pg/g ts (dw) is the
threshold value for use at agricultural land) (Btdgrometern, 2007)
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Figure 12: Mean concentration of PAHs in wastewater treatrskrttge from the two major
wastewater treatment plants in Stockholm, Henrikadd Bromma(No threshold value exist for

use at agricultural land) (Miljobarometern, 2007)
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Figure 13: Mean concentration of nonylphenols in wastewagsattnent sludge from the two
major wastewater treatment plants in Stockholm,ritedal and Bromma(No threshold value
exist for use at agricultural land) (MiljdbarometeR007)
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Another subsidiary goal under the goal “Environnadigt efficient waste processing” was
“Households and commercial activities shall be raféal good preconditions for screening out
hazardous waste. Substances harmful to the envinonemd people’s health shall not leach out into
the environment.@
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Figure 14: Total amount hazardous waste (tonnes) collected &phouseholds and b) commercial
activities per annum. (Miljobarometern, 2007)

The amount of hazardous waste from households lhat been collected increased during the
programme period but it is not shown how much &f thcrease that is due to increased consumption
of products. As polluted soil is included in amaiftom commercial activities differences between
years are difficult to interpret. From these firg$nt can be learned that it is important to foratel
good goals which can be readily assessed.

Percentage of households sorting their hazardosteved source was another key ratio within this sub
goal. It monitors the percentage of householdshen ity of Stockholm who sort their hazardous
household waste into different fractions at sourtealso indicates inhabitants’ awareness and
knowledge of hazardous waste and their familiakityh Stockholm’s system for collecting hazardous
household waste. Data was taken from the Stocklwblin survey, which is sent out to randomly-
selected households in the City of Stockholm evBrge years (Stockholms stad, 2008b). According
to this questionnaire the percentage rose from @0%¥ to 70% 2006. The Waste Management
Committee and the Environment and Health Commiteedormed extensive information campaigns
during the programme period towards different playa the city. One way of increasing the
screening out of hazardous waste could be to ingptle service, especially the service provided for
companies with small amounts of hazardous wastemRhese key ratios it was stated that this goal
had been partly reached.

3.2 The Residential Area Hammarby Sjostad as a Voluntar Initiative

In Stockholm a new eco friendly city area was p&hin the 1990s, to be completed with 11 000 flats
and 25 000 inhabitants in 2017. In this districe t@ity has imposed ambitious environmental
requirements on buildings, technical installatiand the traffic environment (Franne, 2007).

The city area Hammarby Sjostad is interesting tolysbbecause some materials have been avoided
during the development of the area in order to cedihe leaching of unwanted substances into the
environment. Stormwater is not connected to theesage system in order to improve the quality of
the wastewater and sludge. This gives the oppaytuta study the contribution of unwanted
substances from households.

Voluntary Initiatives for Reducing the Use of PPnGining Products Page 19



M D4.4 Voluntary initiatives for reducing the useR® containing products
ScoreP

A Date submitted: 2009-01-16

3.2.1 Green Procurement and BASTA — Phasing Out Very Panggs Substances from the
Construction Industry

One of the requirements when Hammarby Sjdstad wisvias to follow the so called BASTA (a
Swedish abbreviation for “Phasing out very dangersubstances from the construction industry”,
http://www.bastaonline.3esystem when building work was procured, with gneament to comply
with BASTA being a requirement of the contract.

The BASTA, is a system through which the Swedishstruction sector has agreed a common
definition of a substance’s properties which deteenwhether a product is to be accepted or not. The
criteria mean that products must not contain chahsabstances (above stated concentrations) with
the following properties:

e carcinogenic substances

e mutagenic substances category (cause heritabl¢éigdnenage)

e substances toxic to reproduction category (impeatility)

e persistent or very persistent substances (low dedility)

e bioaccumulative or very bioaccumulative substarfaesumulate in tissue)

The content of sensitising substances, solventaauidly toxic substances is also limited in chaic
products.

These substance properties are based on the pldhe REACH regulation. The burden of proof in
the BASTA system is put on the supplier, who hasaotafirm whether the product meets the criteria or
not. A system of self-declaration of this kind ne¢d be supplemented by a quality assuring audliting
and the BASTA project has drawn up the procedwemnsure that such validation can be carried out
in a credible and cost-effective way. For the digsation of the suppliers' assessed products, the
BASTA project has developed a web-based databdseinfustry standard for properties criteria has
been developed with broad endorsement by largs parthe Swedish construction sector, which is
crucial to the future success of the system. It sn possible for this to be done through great
openness in the drafting of these criteria. Thadatibn method that is to assure the system of
credibility consists principally of two parts: filg requirements relating to the supplier's expserti
documentation and organisation, which are collateda contractual document which each
participating supplier signs, and secondly randamyde audits of the suppliers” data.
(http://www.bastaonline.3e

3.2.2 The Project “Pure Wastewater” by the Municipal Véagtter Company

During the period 2000-2005, the project “Pure wastter” took place in Hammarby Sjéstad (Lindh,
2006). The two parts of this project were as foow

« The wastewater and sludge from Hammarby Sjostad avedyzed and compared with
wastewater and sludge from the large wastewatet planriksdal in Stockholm. The purpose
was to see if the environmental approach whileding Hammarby Sjostad had had any
effect on the amount of pollutants in wastewatet ammeasure how polluted water is from
households.

* Environmental information was given to the inhabitaof Hammarby Sjostad in order to see
if that could lower their contribution of unwantedbstances to the wastewater. A campaign
about litter, washing detergents (LAS) and tootkt@dngredients (triclosan) took place in
March 2005 and was successful in reducing littek amvanted substances in the wastewater.
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3.2.3 Results and Discussion of Hammarby Sjostad [nieasti

Analyses of wastewater and sludge from Hammarbgt&jiishowed that the levels/concentrations of
many substances were considerably lower than atrikéelal. These results show that green

procurement and separate stormwater systems hpesitave effect. Following these positive results

this city area was used as a positive exampleamptanning of other building projects in Stockholm

and elsewhere.

Some of the substances focused on in the campsiigged lower levels in water and sludge after the
campaign, but it was stated that repeated infoonadictivities are needed to get a long term change,
and that repeated analyses are needed to cleanlyndtrate any change. Changing people’s behaviour
is possible by information, but it was also fouhdttit is important to know well the target group o
people when working with information to change betar. In this case it was found that the people
had good environmental knowledge and that they waiimg to change behaviour if there are good
and simple solutions. They wanted simple informataitlining what an individual can do, why and
the consequences. They also wanted the informé&tidie repeated and to get feed-back on results.
This knowledge can be used in subsequent informatéampaigns. From a poll and reactions to an
exhibition (part of the information work), the caangn was seen as a success. However, although the
load of chemical substances included in the infolonacampaign showed decreases the measuring
period before and after the campaign was considerde@ too short to show significant changes. In
particular, the processes in the small wastewedetrhent plant could not be seen as stable prayidin
a second possible source of variation which coldd gesult in variations in concentrations of origan
substances in sludge.

3.3 Wastewater Treatment Plants Voluntary Initiatives - The ReVAQ-Project

Use of sludge on arable land for food productios been a question for a long time in Sweden. An
argument for using the sludge as fertilizer on lrdand has been that phosphorous is a limited
resource necessary for food production, while agpusiagainst its use have focused on the content of
different pollutants in the sludge that make the ais arable land impossible. In Sweden today, anly
small portion of sludge is used on arable landdod production, while most is used for constructio
soil or covering purposes. To be used on agriciltaoils national regulations set values for the
maximum content of lead, cadmium, copper, chromiorarcury, nickel and zinc in the sludge, the
maximum allowable content of these metals in shieke the sludge will be spread and the amount of
these metals that is allowed to be spread duringitaof time and area. Some recommended limiting
values also exist for PAH, PCB and nonylphenolshdugh the sludge quality has improved and the
conditions set out in legislation fulfilled, therR@ers Association and other interests think thesill
uncertainty whether the sludge can be spread (bde&sen, 2008). For this reason a project started
2004 - the ReVAQ project, a Swedish shortening‘@ean nutrients from the sewer” (Karrman et
al., 2007). The aim of this project was to investiigif sludge from municipal wastewater treatment
plants could be sustainably used for food produactiothe long run. Another aim was to develop a
solid and trusting cooperation between the padiaig interests. The project gathered the most
important actors in an active steering group andolired an enlarged co-operation between
participating municipalities. The work was evaluatey an independent auditor, on the quality
improvements of the sewage sludge as well as thagehof perceptions and attitudes of e.g. the
participating municipalities and the users of thater systems. The ReVAQ project work was divided
in three different parts:

1. Mapping and measures upstream
e Identify sources
+ Construct mass balances from sources to the fadmlan

« Identify connected industries, make chemical kgtere each industry report use of chemicals
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» Characterise the stormwater, drain water and leashater input and eventually disconnect
« Information campaigns to connected households etintas/operators/businesses

2. End of pipe measures and control at the WWTP
* Self-control at the WWTP

» Sample incoming and outgoing water and sludge el &(WTP, and use results to make
mass-balances and to register the sludge quality

* Register sludge transports to manage traceability
3. Sampling and traceability on farmlands

* Sample soil at the farmland before and after digler

e Analyse crop

* Hold registers on sampling and analytical results

3.3.1 Results and discussion

The ReVAQ project was found to be well designedaidnieving the goals. The success was due to an
active steering group of key actors, which esthblisa trustful way of work, and co-operation
between municipalities. Improvements of the quattysewage sludge occurred regarding cadmium,
silver and mercury but less prioritised metals (Zn,and Ni) did not show any trend of decreasing
loads during the project. From this project no diertould be found regarding concentrations of
organic priority substances (Wahlberg, 2008).

It was concluded that in short term, there aremmaln serious problems for the environment or health
connected to the use of sludge in agriculture walhg the ReVAQ—process. On the other hand, in
long term there is an ongoing accumulation of nsetialthe farmlands; which can only be changed
with an improved quality of sludge in combinatioittwdecreased atmospheric deposition. Another
conclusion was that further preventive environmentak should be prioritised.

3.4 Advantages and Drawbacks of Municipal Voluntary Initiatives

The national and local environmental goals havenbeeportant in progressing towards a less

chemically harmful environment, as these goals hbeen adopted across a broad scale of
stakeholders (Swedish Environmental Objectives Cib{2008a,b). Without the environmental goals

this work would probably have been less focusedla@sslwould have been obtained. By making local
and more time defined goals and key ratios whiehparssible to follow up, the awareness and belief
of all parts of the society has increased. Therenmental work has become more legible which is
important to ensure that the national goals aresaet.

Through communication and the establishment of ntalty agreements between a municipality and
other players (such as the chemicals industry dectrenics manufacturers), a municipality could
have considerable influence on the spread of hamardubstances. Other influential players include
the energy and traffic sectors’ operators and thogerating in the field of infrastructure and
construction development work. A municipality calsoainfluence the spreading of hazardous
substances by procurement processes, and can indpos&nds with regard to the substances that
must be avoided and, when allocating land, wittarédgo the materials that should be selected fer us
in buildings and the infrastructure. The City ob&tholm can encourage an eco-friendly approach in
its capacity as a major purchaser of products amdces, by being environmentally proactive in its
approach and thereby setting a good example (sego®e4 for further information on green
procurement).
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Although this work has been successful in many wyse are some weaknesses. The lack of
absolute obligations is one. When several interese competing stakeholders do not always
prioritise environmental goals. As has been statbdve, it is also important to formulate clear

subsidiary goals and find good ways for following the goals. In a national evaluation it was stated
that major gains in efficiency can be achieved ugto closer coordination between the relevant
authorities affected by the strategy. It callstfue achievement of inter-agency cooperation by sean
of a joint brief to a number of central governmegencies to develop effective environmental

measures. As work on this strategy has progredbege areas of cooperation have emerged with
particular clarity: the regulatory frameworks faioducts, chemicals and waste; collaboration within
the food supply chain; and cooperation in the goiebn, property and civil engineering sector.

One success story is the Swedish substitution wbidental amalgam. In some European countries
use of amalgam is still subsidized. The Swedishkwordecrease mercury emissions also involve
activities at crematories, which has led to a desed atmospheric deposition.

In this chapter just a few examples of municipduwtary initiatives have been described, but these
examples demonstrate that municipalities have aévepportunities to successfully implement
voluntary measures. Often these are close to &gisl An important measure focussed towards point
sources is the operational oversight and regulagargance, which ensure that different actors @ th
municipality follow the relevant laws and rules.el'municipalities can decide how much of their
resources to allocate to this kind of work. Ecormmsubsidizing, green procurement or just
information or communication with local actors attfer important opportunities to decrease emissions
through voluntary activities.

4 Green Procurement

4.1 The Mayor of London’s Green Procurement Code

Green procurement is an environmentally responsipf@oach to purchasing products and services.
As a concept, it promotes consideration of envirental impacts in all stages of procurement, from
avoiding buying unnecessary products to selecttegns which can be reused or recycled and
considering the environmental credentials of anytremtors you hire. Green products can be
identified as those which use fewer natural resggjrcontain fewer hazardous materials, have a tonge
life-span, consume less energy, can be recycletbagdnerate less waste e.g. in terms of packaging.
However, green procurement also incorporates tipplguand provision of services, with it being
possible to integrate environmental consideratiotesthe selection criteria for contracting in amat
services, from catering to construction (Mayor ohtlon’s Green Procurement Code, 2007).

London businesses are reported to produce apprtedymb00,000 tonnes of waste each year, with
waste typically costing companies 3.4% of theiruairturnover (Green Procurement Guide, 2007).
For example, of the 4.8 million tonnes of printipgper used in the UK per year, 86% ends up in
landfill or being incinerated (Brother, 2008). Asieo of the world’s major cities, the combined
purchasing power of London’s business sector is ssea potentially highly influential tool in both
tackling the city’s waste management issues asagalkducing its carbon emissions.

41.1 Implementing the Mayor of London’s Green Procurent&ode

The Mayor of London’s Green Procurement Code i®mdon-based initiative providing free support
to all public, private and third sector organisatiovithin the London area who wish to reduce their
environmental impact. The programme is financiallypported by the London Development Agency
(the Mayor's agency responsible for ensuring soatde economic growth in London) and
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implemented by London Remade (a not-for-profit aigation focussing on the development and
implementation of environmentally sustainable besisolutions).

mayor of
london’s

Figure 15: Image from the Mayor of London’s Green Procurent@mie

The Green Procurement Code provides practical adwic support companies in integrating
environmental considerations into all aspects efrthusiness. It provides extensive on-line support
through its website (go t@ww.greenprocurementcode.co)ykoviding simple, practical guidance on
sourcing green products and suppliers. Companiesasked to sign-up to the Green Procurement
Code through its website which enables them to sscdeols and ‘know-how’ in successfully
implementing green procurement practises. Signmgeuthe code requires a company to commit to
gaining management support in making progressivuations in their environmental impact.
Members are then awarded bronze, silver or golddswdepending on their performance.

It emphasises that price need not be a barriemfdeimenting this approach, with many products
being comparatively priced. It also points out thatgreen procurement is linked closely to waste
minimisation and that with less goods being utilisests contributing to further cost savings.

As well on-line guidance, on signing-up to the Cbdsinesses receive access to a forum for posting
questions, news letters and invites to participateseb-chats hosted by industry experts as well as
other green procurement events including twice lyeapportunities to meet green suppliers and
compare ‘best practice’ with other London busings§egistered organisations are also required to
complete a progress review each year to help asgseds company’s performance in reducing its
environmental impact through green purchasing. deonpanies to be eligible for a gold, silver or
bronze award, this review needs to be audited bynstitute of Environmental Management and
Assessment (IEMA) registered auditor. Companiesstdmit this performance review form at any
time and receive specific feedback from London R#gnan areas in which they are performing well
as well as identifying areas which require improeam

4.1.2 Results and Discussion — Impact of Mayor of Londdareen Procurement Code

Since the launch of the Green Procurement Code001,2registered members have diverted 1.3
million tonnes of waste from landfill and spent 83million on green products (Green Procurement
Code, 2007). In 2006, actions of Code led to cardioride savings of 175,000 tonnes (equivalent to
the annual emissions of over 29,000 householdshyMéthese savings came from business decisions
to buy recycled products including 19,150 squaré&reseof recycled carpet, 15,582 items of recycled
furniture and 35,550 recycled printer cartridgestédor 2006) (Green procurement Code, 2007). The
growing green product is reflected in the incregsimumber of suppliers, with Code members
purchasing products from 244 different supplier@006 in comparison with 125 different suppliers in
2005.
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5 Education — information to specific users

5.1 The Voluntary Initiative (Reducing the Environmental Impacts of Pesticides)

Following on from the use of voluntary initiativésy the European Crop Protection Association
(ECPA) to promote the use of best management pesctielating to plant protection products (see
Section 2.2); this section describes a voluntaseldaapproach to reducing the environmental impact
of pesticides within a UK context.

5.1.1 Background of VI's Pesticide Campaigns

Following a request from the UK government to cdasialternatives to the introduction of a
legislative pesticide tax, the UK Crop ProtectiossAciation, together with a range of stakeholder
organisations, proposed a 5 year programme of taiyrmeasures (VI, 2005). Following public
consultation the UK Government gave its supponplementation of this programme, known as the
Voluntary Initiative (VI), which commenced in 2001.

The central aim of the VI is to minimise the enwinpental impact of pesticides and includes over 30
different voluntary actions aimed at addressingisisees from a variety of perspectives. Within this
context, key initiatives include:

e The use of Crop Protection Management Plans —fassbssment form to support farmers in
assessing the risks associated with crop proteotidheir farm

« Development of a National Sprayer Testing Schem8T® — a programme to ensure
spraying equipment is correctly maintained andiappesticide without spillage or leaking

» Development of a National Register of Sprayer Opesa(NRSO) — provides training and
information to sprayers to promote their continpeafessional development

* Implementation of the Water Catchment Protectionjdet - a collaboration between the
farming, crop protection and water industries too\® case’ success within the initial 6 case
study catchment areas and promote disseminatibagifpractices on a national scale

« Indicator Farms Project — established to provideeudy data on the environmental impacts
associated with implementation of the VI.

A further related initiative has been the UK CromtBction Association’s “b6OK? Think Water”
campaign, a national initiative to disseminate ‘lk&gt practice stewardship’ through the distributio
of posters, leaflets and cab cards. Further importmmponents of the campaign are a special
newsletter for sprayer operators and thgOK? Think Water” Operator Road Shows which provide
operator training on water protection (see Fig@e 1

EVERY EVERY

SPLASHISW shouto
A THREAT B Go ON THE
— TO WATER CROP

Figure 16: Logo for the “HOK? Think Water” campaign and supporting advergjsmages
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5.1.2 Communication of VI's Pesticide Campaigns

Communication of information to farmers and alkstaolders at the water catchment level is central
to the VI resulting in the generation of informatiand publicity material in a variety of formatsher
key message being communicated is that pesticigea aroblem, that part of the problem is caused
by agricultural practices but that there are simpkexpensive solutions to addressing the issues.
Information is circulated and shared through thetrdbution of free weekly advice by email or text
messages, local newsletters providing updates ojeqtrprogress and local meetings on specific
topics where attendees gain new knowledge or skills

A particular emphasise is placed on the communinatf information on the impacts of wet weather
and associated ground conditions on the qualityrezfeiving waters. Within this context, text
messaging farmers, sprayers and agronomists oantwground conditions and the impact of spraying
have been well received (See Figure 17)

Figure 17: Example of advisory text message to farmers, spsegyed agronomists taking part in the
VI

This initiative is seen as being strongly linkedahieving compliance with a range of European
requirements, from the EU Drinking Water Directieethe EU Water Framework Directive and the
WHO guidelines for drinking water (Directive 98/&8, Directive 2000/60/EC & WHO, 2006).

5.1.3 Results and Discussion of VI's Pesticide Campaigns

On completion of the 5 year programme, all of thev&nment-set targets has been achieved or
exceeded, with experience in various catchmentgesiing that it takes approximately 15 months for
positive results to be seen. In relation to wateality, monitoring data indicates that the use of
farmer-led initiatives can lead to an improvementater quality of over 90%. For example, in one
catchment area the number of days in which therwpielity standard for pesticides was exceeded
was reduced by 98%. However, this level of suceessnot achieved in all areas with little progress
in reducing total pesticides reported for one caeht and only reductions in one particular pesticid
reported in another. The reasons behind this e@ifiial success are not clear but factors sucheas th
degree of local stakeholder engagement, weathderpaand soil management practices are put
forward as highly influential factors.

In relation to changing practices, over 80% of kraland is now sprayed using NSTS tested
equipment operated by NRSO members (VI, 2007). Ghagection Management plans have been
returned for 36% of arable land (although the reptates that the actual number of these forms
completed and not returned is thought to be in &« this figure) with an increasing number of
agronomists gaining Biodiversity and Environmeitadining for Advisors (BETA) qualifications.
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6 Information Campaigns

6.1 The Scottish WaterSense Initiative (Your home, Yourvater, Your environment)

WaterSense is a Scottish initiative which aimsaiee public awareness of the toxic chemicals used i
everyday household products and their environmemiaéct. The action is a partnership between the
WWEF Scotland, the Scottish Executive, the Scotistvironment Protection Agency (SEPA) and

Scottish Water.

A central resource is the WaterSense websit@vat.watersense.org.uk/index.plipee Figure 18).
This user-friendly website explains how a varietylemicals used in a range of household products
(from toiletries to cleaners) can have a severéer@mwental impact. It describes how this is because
what we put down our drains can end-up in the watsironment; either as a result of wastewater
treatment plants not being able to remove certhemicals (partially or completely) or because
stormwater drains directly discharge into receivivagers with limited, if any, treatment. The isssie
put in context by explaining how many of Scotlan@aterways and lochs are national treasures
which need to be cared for and clearly makes thie that between what is put into wastewater at
home and the quality of receiving waters.

As a headline example of how individual actions @apact on receiving waters, the WaterSense
website reports on how the disposal of 250 ml ¢drgdyrifos into an English river in 2001 led to the
death of hundreds of fish and wiped out aquatiedtssalong a 20 km stretch of the river. It theagjo
on to explain what chlorpyrifos is, and that evieoaugh you might not have heard of it, you may well
have used it as it's a common component in insiéetkand vermin bait. It them provides advice on
how safe use and disposal.
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Figure 18: Logo from the WaterSense website

Through its website WaterSense provide informatonparticular chemicals of concern and their
impact, as wells as providing practical advice dratyeople can do to minimise their impact on the
water environment. The website includes a sectallea ‘around the home’ in which website users
can click on various rooms to find information dre ttypes of chemicals found in commonly-used
products together with advice on their purchasé (iecessary? Are safer alternatives availablesd,
(don’t use more than is really necessary) and despof household products. A real emphasis is on
encouraging the public to read ingredient labety arere possible, select safer alternatives.

The website includes a ‘chemical glossary’ whicbvies specific information a range of chemicals
of particular concern, including the following EU BRI priority pollutants: nonylphenols,
chlorpyrifos, atrazine, simazine and DEHP. Simitdormation is also included on several ‘emerging
compounds’ such as triclosan and artificial musks.

6.1.1 WaterSense in Forfar Loch

A key campaign launched by WaterSense has focusetbal blooms which occur in Forfar Loch (in
the East of Scotland) due to an excess of phosphadang discharged into the loch. Although
phosphates can come from a variety of sourcesufivy runoff from areas of agricultural), high
phosphate input into Forfar Loch can be directhkéid to household use of phosphate-containing
detergents as the loch is located at the top ofc#tehment and receives little, if any, agricultura
runoff. The website explains the negative impacilgal blooms on wildlife and humans and explains
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that its source (in this case) are phosphates io@ttan washing powders, liquids, tablets and siache
and dishwasher tablets, powders and gels. Phosphedeincluded in detergents to soften the water
and to ‘hold back’ the dirt. However, the websit#tas that as most waters in Scotland are already
soft, its inclusion for this purpose is not necegsa

The emphasis of this campaign is therefore to ptertiee use of phosphate-free washing powders and
tablets in the Forfar area. The concentration afsphates can vary from 0-30% between different

products, and the campaign is asking shoppers ézkclabels and choose products containing

phosphates at a concentration of 5% or less dndose ecological brands which are 100% phosphate-
free.

WaterSense in Forfar has developed educationgdtiitee focussing on involving local schools in the
campaign which includes suggestions on how to tivekinitiative into various modules required by
the national curriculum, as well as identifying htve project can feed into the achievement of eross
curricular themes. The website also includes al‘stdf’ section for children which includes a ‘Fro
Sock to Loch’ cartoon poster describing how photgsaan travel from your washing machine to the
loch (see Figure 19), colouring sheets and sticladiravailable for free.

aih S8 W gay, gy O b
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6.1.2 Results and Discussion Forfar Loch Initiatives

An initial survey conducted as part of the campdamnch in 2005 concluded that awareness of
phosphates and their impact on Forfar Loch was ldewever, the results of the interim survey
conducted a few months later suggested the campaagnsuccessful in disseminating information,
with the number of respondents who had heard ofjpiates increasing from 24% to 67%, and
awareness of the link between chemicals and algahis increasing from 38% to 67% of responders.
Appreciation of the link between household userofipcts and water quality also showed an increase
from 30% to 47%. However, although successful iss@iminating information, the same survey
indicated that the campaign has not had the sampaaiin relation to changing shopping habits with
the number of people purchasing high-phosphate imgspowders showing an increase of 4%,
equating to 19% of the local population. The campadrganisers identify improved branding by
retailers (to make it easier to recognise low-phasp detergents) as an important next step inrgglpi
to change shopping habits.
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6.2 The Scottish Oil Care Campaign

The Scottish Oil Care Campaign is an initiativenieluied in 1999 by the Scottish Environmental
Protection Agency (SEPA), Scottish Water and lamainmunities with the aim of informing and
encouraging good practice to help prevent oil gimiu The drivers behind this campaign were reports
that oil is the cause of 20% of water pollutionidents in Scotland (SEPA, undated), with 40% of
these events being the result of oil entering akgaurse from a surface water outfall or drainiggll
2005). Oil can have both an acute and chronic tiojgact on receiving water ecology, with 1 litre of
oil able to pollute 1 million litres of drinking wer and 0.5 litres of oil being sufficient to stagmall
sewage treatment plant from operating (SEPA, uaglate

Following on from the recognition that common sasr®f oil pollution include leaks and spills,
inadequate storage facilities and poor disposaltises together with the fact that many people seem
unaware that stormwater drains directly dischaogdé nearest river, the Scottish Oil Care Campaign
was developed along two main foci:

« The Oil Care Code aimed at disseminating infornmata the safe delivery, storage, use and
disposal of oil

e The Yellow Fish Campaign to target the pouring ivanted oils and other chemicals down
drains

6.2.1 The QOil Care Code

The Oil Care Code focuses on ensuring that infaonatn the safe use and disposal of oil is highly
visible to users through its presence on a rangdé-oélated products from oil containers and fit¢o

car manuals and storage tanks. Further informadionScottish regulations regarding a range of
storage aspects, together with a variety of hedpletlephone numbers, can also be accessed ort-line a
the Oil Care Code websitat{p://oilcare.orgy.

6.2.2 The Yellow Fish Project

The Yellow Fish Project aims to raise awarenessilopollution and methods for its prevention in

local communities in an active and enjoyable walye Pproject involves groups of local volunteers
marking drains with a stencilled yellow fish to riech people that many drains connect directly to
streams and rivers (see Figure 21). This actiofurither reinforced by the distribution of leaflets

within the area where drains have been marked hiegewith posters and local media coverage
promoting the key message “Dispose of your liquakte responsibly — not down any drain”.

" Haveyou a

OILCARE

seen

Figure 20: Logos and images from the Yellow Fish Project Pluoéalit:
www.sepa.org.uk/yellowfish/index.htm
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To support implementation of these schemes the oW¥ell Fish Project website
(www.sepa.org.uk/yellowfish/index.hjrlist locations of where the project has been angnted and
makes suggestions of who can be involved (e.g.dshgouth clubs, sports clubs, businesses,
community groups etc; see Figure 22) together yithviding full information on how to start your
own project. This includes comprehensive guidaraié,equipment free-of-charge and further
advice/guidance from a SEPA member of staff if nexgu

Figure 21: Images from Yellow Fish Projects

6.2.3 Results and Discussion of the Yellow Fish Projects

Although the impact of such campaigns is hard tantjly, it is suggested that such initiatives deéha
a positive impact in terms of reducing the pollntioads entering receiving waters. In particulais i
understood to reduce the input of litter, waste,@hrden chemicals and fertilisers. Further siscises
also associated with the fact that the campaignedgtinvolves communities in protecting their lbca
watercourses and is successful in working wittagé groups.

6.3 Battery Recycling in the UK — the WRAP Battery Colkction Initiatives

The Waste and Resources Action Programme (WRAR)UWK government-sponsored organisation
which works with local authorities, businesses anlividuals to reduce waste and increase levels of
recycling. It is involved in a raft of initiativesyhich closely link the benefits of increased rdicye
with reducing carbon emissions and providing ecanobenefits. For example, in its 2008-2011
business plan, WRAP’s three ‘headline targets’'tardivert 8 million tones of waste materials from
landfill, to save 5 million tones of CO2 equivalemhissions and deliver £1.1 billion (€1.38 billidn)
economic benefits to business, local authorities@msumers (WRAP, 2008d).

With a view to meeting the requirements of the Elt&ies Directive (requires the collection of 25%
and 45% of household batteries by 2012 and 20Bpertively), WRAP has been working closely
with local and national governments throughoutliteto develop and test alternative approaches to
increasing the recycling rate of household battefiResearch reported by WRAP suggest that around
600 million batteries are sent to landfill in th&Uwith the average UK household using 21 battesies
year in a range of common devices from alarm clotksmoke alarms and mobile phones (WRAP,
2008a). In the UK only 0.5-2% of batteries are exdid for recycling, in contrast to a range of 15 —
59% for Spain and Belgium, respectively (2002 data)

Through WRAPs scheme, all non-lead acid singleamskrechargeable batteries can be recycled. A
key aspect of battery recycling is the sorting pescin which batteries of differing chemistries are
identified and separated into the following maioups:

. Alkaline/Zinc Carbon
. Nickel Cadmium

. Nickel metal hydride
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. Lithium ion rechargeable
. Single use Lithium

. Button cells (Mercury and Silver Oxide)

In the UK, battery sorting is primarily a manuabpess, with an experienced battery sorter repooted
be able to process approximately one tone of hedterer day. In larger sorting facilities (e.g.gbo
receiving in excess of 5000 tonnes per day), tleeaisautomated sorting equipment becomes cost-
effective utilising various techniques includingge@&romagnetic properties or x-rays in combination
with battery mass to identify differ battery chetriss. However, such automatic processes are
reported to have problems in distinguishing betwbaltteries and certain contaminants (such as
bullets) and hence the use of automatic sortingge®es is not universally supported.

Whilst most battery types can be fully or partialbeycled in the UK, Ni-Cd and single use Lithium
are transported abroad for economic reasons (rdduse of Ni-Cd batteries and current low level of
use of Li batteries in both cases means therenatdficient quantities of these battery types topsut

an economically viable UK-based recycling plant).

Table 1 Constituents of a range of main battery types (WR2008b)

Battery type Key constituents
Alkaline/Zinc carbon Fe, Mn, Zn, Hg*
Li ion rechargeable Fe, Co, Ni, Cu, Li
Ni-Cd Fe, Ni, Cd
Ni metal hydride Fe, Ni, Co

*Newer alkaline and zinc carbon batteries may darganificantly lower amounts of Hg or
none at all (Colorado Department of Public Heaftd the Environment, 2002)

The WRAP battery programme is the biggest housebattery recycling scheme in the UK to-date,
and involves trialling the effectiveness and cadtssarious types of collection schemes (WRAP,
2008c).

6.3.1 Results and Discussion — Kerbside Battery Colleclinals

This scheme commenced in March 2006 and involvedAR®/Riorking with 12 partners in 13 local
authorities across the UK. Within the scheme, 380 lQouseholds were provided with either a box or
sealable bag to store batteries prior to theirectibn as part of the routine collection of other
recycling waste.

Data collected from on the first 9 months of theltreported that 27.2 tonnes of household bagerie
were collected (equivalent to over 1 million bats). Feedback from both battery collectors and
householders on their experiences of the schemegeaarally positive, with one partner reporting
that the numbers of batteries being collected wasistently 300-400% of that volume expected.
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Figure 22Image from the WRAP battery recycling campaign {pravedit: wrap.org.uk)

6.3.2 Results and Discussion — ‘Take back’ Trials

The ‘take back’ battery trials commenced in lat8@th 33 stores located in England and Wales, with
similar trials commencing in Scotland in late 200he initiative involved the location of battery
collection containers in a variety of participatisigres to enable shoppers to drop off unwanted/use
batteries.

Initial analysis of data collected indicates thité¢@a slow start (due to customers being unawhtieeo
scheme) the majority of stores have collected rhateeries than anticipated. The scheme is reported
to be well received by staff and customers, witstamers making a conscious effort to drop-off
batteries when shopping. Over a 5 month period qi@st 2006-February 2007), 642kg of batteries
were collected with this number anticipated to eseustomer awareness of the service grows.

6.3.3 Results and Discussion — ‘Drop off’ Point CollectiService

The ‘drop off’ point battery recycling scheme aitodacilitate the collection of batteries by pravig
recycling containers at various sites located thhout a specific area. The scheme has just been
launched in to 2 local authority areas and invothesplacing of battery collecting bins at 46 lozas

in the borough of Camden and 24 locations in tlall@uthority area of Cherwell. Results on the
success of this scheme are not yet available.

6.4 Battery Collection in Sweden

6.4.1 Collection of Discarded Batteries

In Sweden batteries are also collected due to ttwitent of heavy metals; cadmium, mercury and
lead (Batteriinsamlingen, 2007). Since it is difficfor consumers to differentiate between différen
types of hazardous batteries, Sweden decided tHzdteeries are to be returned. This is to aveiyg a
batteries or products with built-in batteries bethgpwn away with household refuse. According to
the Swedish Battery Ordinance (1997:645, launchddJanuary 1998), all municipalities are required
to organize systems for collecting discarded sinatteries. The municipalities shall ensure that the
batteries are sorted and taken to reprocessinmalrdisposal. They should also inform retailersl an
consumers about how the local collection systeordganized, i.e. where the batteries can be returned
Sweden has 290 municipalities, each of which detesits own collection system for small
batteries. Some municipalities apply a kerbsid&-pig system, which means that batteries and other
types of hazardous waste are picked up directlgnftbe household. But most municipalities have
chosen to set up collection boxes at recyclingistat where there are also special bins for
newspapers and paper, plastic, metal and glassagack Industrial batteries are collected by those
who sell them. The same applies to starter bastewibich are also collected by service stations and
auto repair shops. Collection is administered byuRatt, whose mission is to formalize and
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rationalize the collection of lead-acid batteriesSweden and the recycling of lead. According & th
Battery Ordinance, retailers are required to inf@ansumers where they can return used batteries to.
Those who sell products with built-in hazardouddsas are furthermore required to take back such
products when they are no longer required, anck¢ots it that they are taken to a collection statio
designated by the municipality. Those who sell {aed batteries weighing over three kilos are
required to take back the batteries and make batdtiey are taken to an approved reprocessing. plan

Consumers are required to turn in all spent batdo the municipality’s collection system, or étail
outlets that take back batteries. Products witht-uhazardous batteries must be returned to kheep
of purchase or to the collection station designatethe municipality at their end of life.

Anyone who professionally manufactures or impoesandous batteries to Sweden is required to pay
a fee and furnish information to the Swedish EPgarding the quantity of batteries transferred to

another party or imported for their own use in af@ssional operation. This requirement also applies
to anyone who professionally manufactures or ingpdoot Sweden products containing hazardous
batteries or products accompanied by such batt@iiesfee is intended to pay for:

« disposal or recycling of hazardous batteries,

* information that needs to be disseminated to aefile® purpose stated in the Ordinance,

« the municipality’s sorting of hazardous batteries,

+ collection of lead-acid batteries,

« the Swedish EPA’s processing of the data to beipedwegarding hazardous batteries.
The fee is payable to the Battery Fund, which miadtered by the Swedish EPA.

6.4.2 Treatment of Discarded Batteries

Mercury batteries are sent to SAKAB AB, which prees the mercury contained in them. The cost of
this reprocessing is paid for out of the Batterydtulmporters of batteries that contain mercury are
required to pay a fee to this fund. By the end @72 the Battery Fund contained about SEK 80
million for the management of mercury batteriesK®8 AB will recover 98 percent of the mercury.
According to one proposal, the recovered mercuty mat be recycled but safely disposed of in an
underground repository. Nickel-cadmium batteried aitkel metal hydride batteries are transported
to SAFT AB in Oskarshamn (Sweden). There both cadmand nickel are recovered. Recovered
cadmium is employed in the manufacture of openeticekdmium batteries for industrial use. The
recovered nickel goes to steel mills. Nickel métgdride batteries contain nearly 50 percent nickel,
and there are companies interested in salvagirggthatteries for their metal value. The lead-acid
batteries are taken to Boliden Bergsée, a recyclgnpany, in Landskrona (Sweden) for
reprocessing. Recovered lead is sold to manufastofdead-acid batteries, amongst other userdd Lea
is a serious environmental concern and will be gtiasut of the material cycle in the long term.
However there is currently no viable alternativeldad in applications such as starter batteries for
cars. Alkaline batteries and manganese dioxidefestare disposed of in landfills for the timerigpi

6.4.3 Battery Collection Information Campaign

Battery collection began in Sweden in the 1970xdmnjunction with the initiation of the new Battery
Ordinance in 1997, the Battery Collection Projeaswtarted as cooperation between

* The Swedish EPA
e The Swedish Association of Local Authorities andjidas (SALAR)
 RVF - The Swedish Association of Waste Management

e The Swedish Battery Association.
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The Battery Collection Project’'s mission is to dissnate information on the requirements of the
Battery Ordinance. This information is primarilyread at the municipalities, but also at the public.
The Battery Collection Project also supports thedsh EPA, which is responsible for coordination.

The Battery Collection Project started an informatcampaign in 1999 to raise awareness among the
public about where to return used batteries. Tte# gbthe campaign is to ensure that nobody throws
away batteries with their household refuse. Noughased batteries be stored at home; they should
be returned for collection. Another important nissiis to raise awareness regarding the kind of
products which contain built-in batteries. This ioafal campaign is intended to support the
municipalities with their information campaigns)lection and sorting of batteries. A free inforneeti

kit has been produced to assist municipalities. Kiewill complement the municipalities’ own
information efforts.

The information campaign is intended to reach thtee2 Swedish population, households, large-scale
consumers, all fifth-graders and, consequentlyt faeilies and teachers.

The campaign “Hem till holken” (roughly: “Home tdwe@ nesting box” — The Swedish battery
collection boxes are called “nesting boxes”) sthria the autumn of 1999. The campaign’s
messengers were animated battery characters wieagupin various TV films and wanted nothing
more than to go home to their nesting boxes. Thepeggn attracted a great deal of attention among
both the public and the media. 70 percent of thvase had seen the campaign were very positive to
the message.

In the autumn of 2000, the country’s fifth-gradéoek part in a competition to manufacture and
decorate existing battery collection boxes. With kielp of a group of teachers a school information
kit was also produced for use in the instructionirdérmediate-level pupils. Teachers receive an
annual offer to order the material free of charbige animated battery characters also appear in the
school information kit, which can be ordered fréelmarge by teachers and reaches about 25 percent
of all intermediate-level pupils every year.

Free material for pre-school children has also bgmmluced. The material is based on the same
animated battery characters as the school matanadl,is designed to suit 3-5 year olds, including a
memory game, an A-Z pointing board, a story boot gaaching materials. In 2005 the material was
sent out to 67,000 pre-school children.

In order to disseminate information about builtb@tteries, a nationwide campaign was conducted in
2001 and 2002 on the theme “The most dangerousrigattcan't be seen”. Since built-in batteries
can't be seen, there is a great risk that they evill up in household refuse when the products are
discarded. X-ray pictures of products with built-batteries — toys, teddy bears and electric
toothbrushes — were posted on 8,000 billboardewersl cities. The Battery Collection Project was
firstin Sweden to use billboards with sound. Tokotv-up poll showed that more people were able to
name products with built-in batteries after the paign than before. When polled, people
predominantly mentioned products that had been shmwthe billboards, thereby confirming that the
message had been received. The Battery Collectiojed®? also received enquiries from the public,
who wanted to have the posters for their own u$échwis rather unusual. The publishing house Natur
& Kultur also bought the pictures to use them igitleducational textbooks.

6.4.4 Results and Discussion of Swedish Battery Managémen

The Battery Collection Project currently has a nambf communication channels for conveying its
information. In addition to the information campasgand the website, there is also a special tetepho
number for the Battery Collection Project’s infottina office which people can call for further
information. From statistics on sold amount of &ddts it can be seen that during the 10 year period
from 1997-2006 98% of Ni-Cd batteries and 82% a&f Bb batteries were collected. In the period
1999 to 2006, more Hg batteries were collected Hwd (128%), showing that more information is
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needed or that a longer period has to be lookdd get enough information for a robust statistical
evaluation to be undertaken. This example is natlantary initiative, as legislation gave the bdsis

this work. However, it is included in this repog iis an example of an information campaign. From
the 1 January 2009 a European directive (2006/6p¥#IGbe implemented in Swedish legislation and
this will result in a change in responsibility ohttery collection and treatment to producers. This
directive states that cadmium containing battestesuld be phased out and that all kinds of batterie
should be collected. Although the Swedish legistatind way of handling this question before this
date has been rather well fitted to this directev@ew requirement is that all kinds of battertesutd

be recycled and not only collected as before. Battevith cadmium have been more or less phased
out already as lithium ion and nickel metal hydrimgteries are cheaper due to an environmental fee
added to the price of cadmium batteries in Sweden.

6.5 Computers in the UK — the Ecochip Computer Reuse ahRecycling Facility

As information technology continues to rapidly esglcomputers (and associated support equipment)
typically have increasingly shorter life spans,haitany becoming obsolete after only a few years as
users either require or want the latest technotgievelopments. In the UK it is reported that 39R6
electrical wastes arising consists of informatienhnology (IT) equipment (equivalent to 357,000
tonnes), with computers contributing to the mayoat this mass. In 2000, only 26% of IT equipment
was recycled (Waste Online, 2005).

Although the Waste Electrical and Electronic EquimmDirective (WEEE Directive, restricting the
use of hazardous substances in electrical andielequipment, Directive 2002/95/EC, and promoting
the collection and recycling of such equipment,ebiive 2002/96/EC) has major implications for
importers, producers and retailers of electricall ahectronic equipment, there is no mandatory
requirement for householders or Local Authoritiesseparate out WEEE (Waste Online, 2005).
Whilst the demand for refurbished computers haeased by 500% over the last decade, this equates
to the reuse of less than 20% of discarded compwtéth a reported 2 million working Pentium
computers end up in landfill sites every year (Wa3hline, 2005). It is suggested that as the amount
of batteries (including car batteries) entering weeste stream has fallen, WEEE now contributes the
largest load of heavy metals to the waste strea®ERA, 2000).

In the UK, there are a variety of organisations chsupport both businesses and individuals in
recycling unwanted computers and associated ITpewnt. Whilst these organisations state a variety
of objectives in carrying out this work (such apmarting the work of charitable organisations),hsuc
initiatives provide a key opportunity for reducitite amount of electrical equipment (and associated
priority pollutants) being disposed of in landfiks well as increasing the levels of IT equipment
entering the recycling chain. Table 2 lists coostits of possible concern reported to be preseat in
range of computer components.

Table 2 Constituents of possible concern in various comppaets (AEA Technology, 2004)
Component Constituent
Computer housing Decabromodiphenyl oxide (PBDE Iomger used in EEE

applications but probably present in older equipthen

Circuit boards Tetrabromo-bisphenol A, Cu, Pb/Sdesp Hg, Sb, Be,
Components Dibutyl phthalate, diethylhexyl phthalate

containing

plasticisers

Cathode ray tubes Pb, Sb, Hg, P, As*
*LCD screen (AEA Technology, 2006)
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An example of a computer reuse and recycling oggdinn is ‘Ecochip’, a non-profit making
company which to eliminate the disposal of competpripment at landfill sites (see Ecochip website
at www.ecochip.co.uRl Ecochip is based in London but covers the whafléehe UK, collecting
unwanted equipment from both companies and houdgh@in receipt of goods, Ecochip assesses
whether the computer can be reused and, if sg, feflrbishes the machine before passing it on to a
‘second user’ such as a charity, school or studémhe computer can not be reused, machines are
broken down and materials passed on to plastissgad metal recyclers. No data is available on the
number of computers collected, refurbished or riecc

6.6 Recycling Mobile Phones in the UK - the Foneclub itative

It is estimated that in the UK, approximately 9dlimm unwanted mobile phones are currently in
circulation (equating to 2 unwanted phones per élooisl). Although on average UK users update
their mobile phone every 18 months, only 5% of plebnes are reported to be recycled. The exact
composition of mobile phones differs from modelntodel, with various makes of phones likely to
contain differing amount and types of specific sabses. However, the general composition of phone
IS reported to be similar across all mobile phonis a range of typical constituents of various @b
phone components reported in Table 3 (UNEP/BaseV&@aion, 2006).

Table 3Typical constituents of mobile phone components

Components Constituents

Case Al, Fe, Cr, Ti, Sb, mg

Circuit board Cu, Sn, Br, Pb, Mn, Ag, Ta, Zn, W, Ba, Ca, Au, Pa, Ru, Sr, S, Y,
Zr

Battery* Ni, Co, Li, C, Al, Fe, Cd, F

*Dependent on battery type; see Table 1.

When disposed of as part of general household shbbiobile phones generally end up in a landfill
and such substances can leach into the surrouedwvigonment (e.g. as illustrated using a Foneclub
publicity cartoon shown in Figure 23).

One misplaced
mobile phone battery
could potentially
pollute 600,000 litres
of water!

Figure 23Image to support the UK Foneclub mobile phone némydnitiative (photo credit:
www.foneclub.co.uk

Foneclub is a fund-raising mobile phone recyclinigiative run by Corporate Mobile Recycling Ltd
(CMR) which works with individuals, businesses afithrities to collect unwanted mobile phones.
CMR pays £2.50 for each handset collected (regssdd its condition) with money raised going to

Voluntary Initiatives for Reducing the Use of PPnGining Products Page 36



M D4.4 Voluntary initiatives for reducing the useR® containing products
ScoreP

A Date submitted: 2009-01-16

either one of CMR’s partner charities (currently f@w, Shelter, Water Aid and Amnesty
International) or a charity specified by and indival or company subscribing to the Foneclub scheme.

All information on establishing a scheme is avddalon-line at www.foneclub.org.uk On
registering with Foneclub and identifying the chawf your choice, Foneclub provides a range of
supporting information to the initiative organisgrom posters to press releases) to publicise the
campaign locally. Foneclub also provide recyclirag® for the receipt and storage of phones. Less
than 30 handsets can be sent to Foneclub usirgepdst address; if over 30 handsets are collected,
Foneclub will collect handsets free of charge.

6.6.1 Results and Discussion of Recycling Mobile Phonghé UK

CMR report they recycle over 75,000 handsets pentmdFoneclub, 2007). Of these phones,

approximately 70% are functioning or repairableg amost of these phones are sold and reused in
developing countries where installing a land-liren doe too expensive. The remaining 30% are
dismantled and their parts reused or recycled tor@ance with ISO 14001 and EMAS accreditation

(Council Regulation (EC) No. 761/2001: March 2001).

6.7 Artist Paints with Cadmium — Information Campaign in Stockholm, Sweden

Connected to the goal described in section 3.1l “Tity shall work towards a reduction of at least
30% in the use of art paints containing cadmiung’ ttajor wastewater treatment plants in Stockholm
implemented an information campaign in 2001, dftaring found out that cadmium from artist paints
could be an important source of cadmium in slu®edkholm Vatten, SYVAB and Képpala, 2001).

Art schools, studios and retailers were contactethasited and a short and simple information pack
was produced containing information on:

* how many kg cadmium reach the wastewater treatplants per year

e that cadmium is harmful to man and the environment

* where to leave waste containing paint

» that this waste should be marked with informattwet it contains cadmium

« where to call to get more information

Kadmium

ar skadligt
for manniska
och miljo

Figure 24 Swedish information material telling that cadmiwtharmful for man and environment
used in contacts with art schools, studios andleeta(Stockholm Vatten, SYVAB and Kappala,
2001)
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6.7.1 Results and Discussion of the Cadmium in Painialiives

Statistics on the amount of cadmium in artist gasuld showed the campaign had a positive effect
(Fig 7). Also the cadmium concentration in biofilimssewers at art schools decreased (Stockholm
Vatten, SYVAB and Ké&ppala, 2003), (although thisessment was based on a limited number of
samples only). Looking at a longer time period,dgki concentrations from the two wastewater
treatment plants in Stockholm (Fig 8, Cadmium cotregion in digested sludge at Henriksdal (to

which most art schools are connected), and at Bmnthe second wastewater treatment plant in
Stockholm) showed a decrease in cadmium contdrdthtplants. The difference between Henriksdal,
the bigger wastewater treatment plant, and Bromamlawer after 2001 providing further support for

the success of the campaign.

7 Eco-labelling

7.1 Use of Green Labelling in the UK

A huge range of green labels and claims are cuyrentise in the UK, and are commonly interpreted
to be a way of helping shoppers identify environtaliyrfriendly products. These labels cover a
broad range of sustainability and environmentaleaefspand it can be difficult for consumers to
actually identify what contribution to helping tleavironment a particular product will make. Many
labels apply only to certain types of product oviemmmental impact. Manufacturers can also use thei
own environmental logos or make their own ‘greeazinat’ but unless these claims are associated with
a reputable organisation and are clearly explaitiexy, can be meaningless.

To support consumers in understanding the randegafs available and what they mean, the UK
Department of the Environment Farming and Ruralai$f (DEFRA) has produced a ‘Shopper’s
Guide to Green Labels’ available at:

www.defra.gov.uk/environment/consumerprod/pdf/stepmuide.pdf  which gives further
information for interested shoppers on a on a rarigegos commonly found on products in the UK
and provides links to further information.

A more comprehensive document is DEFRA's ‘An Ina#gxGreen Labels’ published in 2008 and
available at:

www.defra.gov.uk/environment/consumerprod/glc/pdfmlabels-index.pdf This report provides
information on over 80 environmental and ethicaklang schemes. Inclusion in this DEFRA report
does not imply recommendation by DEFRA, and it eagides that the credential of all schemes
should be carefully checked before a company censiagistering with any scheme.

With so many eco-labelling schemes available DERFRA produced a guidance document entitled
‘Pitching Green’ to support companies in choosirgfween different schemes. This provides
information in relation to various schemes’ requients (standards a product would need to achieve
to be registered) as well as the type of standsitdppers might be looking for. This document can be
accessed dtitp://ecolabel.defra.gov.uk/pdfs/pitching_greef.pd

One scheme that DEFRA is highly supportive of & HU Flower eco-label which is described in the
following section.

7.1.1 The EU Flower

Unlike other many other European countries, the dié€s not have its own national eco-labelling
scheme. Following the establishment of the firg-laelling scheme in Germany in the 1970s (the
Blue Angel), several other countries developed thein scheme with one of the best known schemes
being Scandinavia’s ‘Nordic Swan (DEFRA, 2008). Hig established its own eco-labelling scheme
(the EU flower; see Figure 25) in 1992 as a volgnitastrument to encourage the development and

Voluntary Initiatives for Reducing the Use of PPnGining Products Page 38



M D4.4 Voluntary initiatives for reducing the useR® containing products
ScoreP

Date submitted: 2009-01-16

- —~ s -

use of greener products. The UK Government’s ctipesition is that setting up a national scheme
would directly compete with this European initi&iand would not be helpful or productive as
national schemes take time to become establishdrarexpensive to initiate.

¥ %
x x
o
* x
\***
A &

Figure 25 The EU eco-label flower logo

Instead the UK has strongly supported the usee&t flower from its initial establishment, witheth
UK being the first country to issue an EU flowebdato a product. DEFRA is the EU eco-label
competent body in the UK, running the scheme im@ason with the management consultants TUV
NEL (http://www.tuvnel.com/default.aspxThe EU Flower currently applies to 25 produciups and
services including fridges, paints and textileswideer, it does not include foods, drinks, cars or
pharmaceuticals, with the former 3 product groupimdp amongst those known to incur the greatest
environmental impacts (DEFRA, 2008). Discussionsvdrether such product groups should be
included at a future date are still on-going.

Full information on the EU eco-label scheme in i€, how it operates and how companies can
register is available on the DEFRA websitétp://ecolabel.defra.gov.uk/index.htm

7.2 Use of Green Labelling in Sweden

Unlike the UK but like many other European courstri®&weden (together with the other Nordic
countries) has its own national eco-labelling sobem combination with the EU flower and other
labels. The following sections describe some o$¢habels (for label symbols see Figure 26).

The Swan (refhttp://www.svanen.nuis the official Nordic Eco-label, introduced biet Nordic
Council of Ministers in 1989, and covers 67 diffgrgproduct groups (data for 2008). The Swan
ensures that products fulfil certain criteria usingethods such as samples from independent
laboratories, certificates and control visits. Takel is usually valid for three years, after whttle
criteria are revised and the company must reapplaflicence. In this way, the Swan ensures that
products better suited to the environment are eotigt being developed. In this voluntary license
system the applicant agrees to follow certain dateutlined by the Nordic Eco-labelling organisati

in cooperation with stakeholders. These criteriduitie environmental, quality and health aspects
which promote the products and services belongirthe most environmentally sound companies and
take into account factors such as free trade amgbptionality (cost vs. benefits).

KRAV (http://www.krav.sg is a key player in the organic market in Swedat develops organic
standards and promotes the KRAV label. KRAV is aigad as an incorporated association with, at
present (2008), 28 members. The members represanerfs, processors, trade and also consumer,
environmental and animal welfare interests. KRAMhe a subsidiary, Aranea Certifiering AB, which

is one of four certification bodies that carry mgpections according to KRAV standards. KRAV is a
member of IFOAM (International Federation of OrgarAgriculture Movements), an umbrella
organisation which gathers organisations for fagnscientists, educationalists and certifiers from
almost every country in the world. KRAV’s standardset the IFOAM Basic Standards and the EEC
regulations for organic production. Producersritigtors and processors who wish to use the KRAV
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label must be certified by an accredited certifwatbody. The KRAV label must never be printed
alone but must always appear in conjunction withrthme of the certified producer.

Bra Miljéval (http://www.naturskyddsforeningen.se/In-english/Bbelling, the Falcon, referred to

as “Good Environmental Choice” in English, is theeen label of the NGO Swedish Society for
Nature Conservation (SSNC). SSNC started eco-labelaundry detergent and paper in 1988.
Currently the system covers 8 product areas; clanmoducts, paper, textiles, freight transport,
passenger transport, electricity supplies, shopkdistrict heat. Good Environmental Choice is the
only system in which requirements are drawn uplgtle an independent environmental organisation.

The EU’s Flower eco-label was for a long time alfauncommon label on Swedish supermarket
shelves, but is now common for textiles, interiamp and a range of other products.

The TCO Development label (TCO '95,’99 or '03) sed for example on computers, mobile phones
and office furniture to show that they comply wisitrict requirements regarding the working
environment, their impact on the external environtnand that they are energy efficient.

7.2.1 Results and Discussion of Eco-labels Using in Swede

It may seem confusing that Sweden has several adxalihg systems, but this diversity has also
contributed to the success of eco-labelling adtfierent systems encourage each other. A benkfit o
having a national eco-labelling system is that festakeholders are involved. The reason why the
EU flower did not turn out to be the most used kedxel in Sweden could be that the introduction of a
common eco-labelling system for EU member countiestaken a long time, since all member states
had to agree on the form of the criteria and hogy tbhould be applied. There has sometimes been
disagreement between those who want requiremerds dhe strict enough to lead to real
improvements, and those who feel that the requingsnghould be less strict so that as many products
as possible can display the flower. Depending ol kif product the different eco-labelling systems
differ in strictness in requirements.

In October 2008 a global study commissioned byBhésh Government named the Nordic Eco-
labelling (the Swan) a world leader. In three df thine categories the Nordic Eco-label won best
practice for its certification of sustainability:.: The Nordic Swan is perhaps the most well-known
European eco-label; 67 % of people in the Nordientaes recognize and understand the purpose of
the label and it has become increasingly useddwritsi northern Europe. The cross-stakeholder nature
of the criteria development with close cooperatao technical input from industry has ensured a
high level of “buy in” from consumers, policy-makebusiness and NGOs. Most consumers consider
that the label ensure a brand is reliable andgif Quality.” http://www.svanen.nu

A poll in Stockholm (Lindstréom, 2007) found that stigeople recognised the most common Swedish
or Scandinavian green labels (Figure 26) and thee been an increase in consumption of eco-
labelled products (Stockholms stad, 2008b).
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Yes 96 96 80 29 21
No 2 3 19 69 77
No answer 2 I I 2 2

Figure 26 Percentage of the general population in Stockholra recognised various eco-labels
(modified from Lindstrém, 2007).

8 Economic Instruments for the Environment

8.1 Control for hastening the scrapping of older cars —Swedish Car Scrapping
Premiums

In Sweden a scrapping premium was introduced oanliaty 1975 to give people an incentive to

scrap cars at their end of life. Changes in theevalf the premium have been implemented over the
years. One change was introduced on 1 July 200h wie scrapping premium was raised and was
also differentiated according to the age of the Tae basic level of the premium was raised from

SEK 500 to SEK 700; to SEK 1,200 for cars betweem@® 16 years, and SEK 1,700 for cars older
than 16 years. The system was intended to beisaliding whereby the scrapping fee that was paid
by the first owner was intended to cover expendifior the premium that was paid to the car’s last
owner (Naturvardsverket, 2004).

8.1.1 Results and Discussion of Swedish Car ScrappingpiBras

With the 2001 amendment to the scrapping premidranges in the number of scrapped cars can be
described as follows: an initial drop, a bulge anfthal rising of the level. From the end of 208 (
months before the introduction of the new systeimdre was a drop in the number of cars being
scrapped. When the premium increase began to thdat,¢he number of cars being scrapped showed
a marked increase. A month or so after the premitas changed, the level went down but the number
of scrapped cars still remained at a higher lelvahtin the years prior to the premium increase. In
total, this means that during the full year 200tncest twice as many private cars were scrapped as |
the previous year — scrapping remained at the sagtelevel during 2002. In 2003, the number of
cars scrapped decreased somewhat but still remainedevel that was higher than the years prior to
the change in premium.

However, it should be noted that at the same tieversl other changes took place that could also
have influenced the above result: All private capsto 3,500 kg were covered by the scrapping
premium; the vehicle tax for old diesel cars wasew; in partnership with the municipal authorities
the Hall Sverige Rent (Keep Sweden Clean) founddtitroduced a campaign to remove abandoned
wrecked cars; administratively scrapped cars weckuded among the cars eligible for scrapping
premiums and new regulations were introduced withter environmental requirements for scrapped
cars. The fact that all of these occurred at ardhedsame time as the change in premiums made it
difficult to use statistical methods to ascertdia proportion of scrappage that was due soleléo t
changed premiums.
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8.2 Reuse of Ink and Toner Cartridges in the UK — the @rtridge W orld Initiative

In the UK it is estimated that 47 million printeartridges are thrown into landfill every year, with

each cartridge reported to take over 450 yearsetmrmpose (Cartridge World, 2008). However,
almost all inkjet and toner cartridges can be lesfilor remanufactured several times without any
impairment of its performance. Within a UK conteittjs estimated that a 12 mth toner and ink
cartridge recycling programme could save 15 millitnes of oil (Cartridge World, 2008).

Cartridge World is a UK-based company with 270estdocated throughout Scotland, England, Wales
and Northern Ireland (with additional stores in @ygpand Maltawww.cartridgeworld.or}y It works
with both individuals and businesses to collect egfdl used ink and toner cartridges, promotirgy it
services as saving consumers money (refilling &l wsetridge costs 40% of the cost of buying a
replacement) as well as contributing to environmkrgrotection objectives (see Table 4 for
constituents reported to be present in ink andrtoaeridges).

The company website promotes its business in aftisadly manner (see Figure 27), using various
everyday analogies to get its message across ingtud

. You wouldn’t throw your remote control away wherran out of batteries would you? Of
course you wouldn’t. You'd simply replace them.

. You wouldn’t throw your kettle away when it ran aft water would you? Of course you
wouldn’t. You'd simply refill it.

It further re-enforces the ‘refill not landfill' nssage by suggesting that consumers see them as a
‘petrol station for your empty printer cartridges’.

Table 4Reported components of black print cartridges (Laskn2000) and ink and toner
cartridges (AEA, 2006)
Constituent Reference
Styrene Butylacrylate Acrylic Lexmark, 2000
Acid Copolymer
Carbon Black
Polypropylene
Phthalocyanine Blue
Charge Control Agent
Silica (Amorphous)
Cd, Br, Zn, Ti and phthalate plasticisers AEA, 2006
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ISN'T IT SHOCKING
r" THAT EVERY CARTRIDGE
Y THROWN INTO
X LANDFILL CAN TAKE

OVER 450 YEARS TO
= ! DECOMPOSE?
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N

We think it is, Why not just refill vour empty
printer cartridges at Cartridge World? You'll
save money on the price of buying a
replacement, and you're doing vour bit far the
environmant,

i : ; A P - :
Figure 27 Image from the Cartridge World ‘refill not landfitampaign photo credit: cartridge
world.org.uk

As a business, Cartridge World caters its serviceseet both the needs of individuals and busisesse
Individual users are to bring their cartridges iotee of its stores where it will be refilled, cleal
tested and packaged for transport home. Additipndikey offer a free collection and delivery seevic
to business users. All customers are offered a 1@@¥tey back guarantee if not completely satisfied
with their refilled cartridge. As well as refillingartridges, they can also replace worn partsdampte
service life.

9 Discussion

In this report industrial and municipal voluntanjtiatives have been described separately as inydust
and municipalities, often related to governmengadisions, were found to be main actors. To describe
different types of initiatives (green procuremesducation, information campaigns, eco-labelling and
economic instruments) such examples were then idedcseparately. Stakeholders like researchers,
NGOs, journalists and consumers have not beenfiadlgi mentioned as actors in this report. All
these give input, which is often the start of digfet actions. Research has an important role in
voluntary initiatives, as well as in other measyessa source of information.

Voluntary initiatives undertaken by industry gernigréocus on directly reducing emissions at
production sites, developing good environmentaticas for the direct use of their products ortact
substitute these substances in their products.typesof initiative should not only be encouraged b
also officially recognized by the authorities undertain conditions. The alliance between the PVC
producers and the processing industry is a goodnpbea of cooperation between chemical
manufacturers and their direct downstream users.

The key advantage of the industrial voluntary apphois the commitment of the industry to
demonstrate progress and improved image. For indusdte use of voluntary initiatives could be
motivated by the potential to generate a positivklip image and enhance consumer confidence. By
comparison with a legally binding approach, thedfi¢rof voluntary agreements in terms of positive
image is much higher, but an external independewlit és an advantage in increasing public
confidence in results. Several examples show tfieieafcy of these initiatives and demonstrate that
the industry/business is increasingly engagingralstiwith environmental issues. The success ofethes
agreements is linked to pragmatic objectives antthéodefinition of realistic targets. As these &Bo
are poorly recognised by the authorities, netwankd forums for dialogue between authorities and
companies need to be established and strengthenpchmote a better understanding of the differing
basic assumptions behind the voluntary and theljebading approaches to shape environmental
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efforts. Companies could also contribute knowledgé initiatives which demonstrate that systematic
attention to the environment makes economic sdawdh,for businesses and for society at large.

Companies or industrial associations that are ramtyzers of harmful substances but use them in thei
products can be a strong actor in voluntary inies. These ‘second level users’ need a specific
quality for their products as opposed to a speaifibstance, and they can decide to change product
design or substitute with another substance if tlegjuirements are not fully met. In this repostja

few examples of retailers that put specified dersaowl their upstream suppliers are included; the
BASTA work of construction business could be anngpd@ and Sony Ericsson producing cell phones
and accessories another. There are several othempées of companies that use this opportunity of
procurement and with a change in demand the prosiva# adapt — the market rule (see for example
International Chemical Secretariat, 2008).

Information might not directly make people chanigeirt behaviour but is essential in most voluntary
source control actions, which is also the reasop this kind of initiative has been allowed to take
largest part of this report. As a result, people mare readily accept decisions to increase theafos
certain goods or services, or to limit freedom bbice. But it is difficult to determine the extetot
which a given information campaign has changed ieba and attitudes. As was found in the
Hammarby Sjostad study, information campaigns aseereffective when the receivers are involved
and can say what kind of information they want aadd. Most people are only reacting if they found
a particular personal interest. Campaigns aim twicce people that it is their interest.

Several examples of recycling have been descritdtbn the collecting step works better than

recycling, but in order to level out emissions thér often also a need to close the life cycle loop

Waste for recycling is often exported to countwdsere there are fewer regulations on hazardous
substances. An example could be the treatmentadtipl components containing flame retardants
and/or phthalates that is exported and not takenafgproperly.

Many activities described in this report are coralioms of different kinds of initiatives. Promoting
recycling activities could involve information, exhtion, and also economic instruments, like a
reduced price of a new product when you recycleol@none. Environmental goals taken by the
government of a country could be close to legistatind regulation. Voluntary initiatives taken by
industry could also be combined with the other Kindl initiatives listed in this report and couldal
be early pre-cursors to legislation and regulation.

There are a huge number of examples of voluntdtiatives, but few of them target a specific PP,
which would have made it easier to evaluate thedr within a ScorePP context. Another difficulty is
to evaluate the outcome of a specific initiative egen if there are several examples of targets tha
have been possible to reach, outcomes in termsasfomic or actual emission decreases are seldom
described.

Adopting voluntary activities could be more rapiéhin developing technical solutions or developing
new legislative measures, as long as those invdieaefit from the results. In European cities difu
sources increase in importances in relation totpmnrces, which to a large extent earlier legistat
have been dealt with. In relation to the manageraadtcontrol of diffuse sources of pollutants such
as the use of products, voluntary activities arenégresting way of reducing emissiori&conomic
instruments, like subsidizing, could be a powetdal in combination with other voluntary initiatise
Collaboration and dialogue between partners isigrias measures often depend on the interaction
and co-operation of several actors. But to effitjereduce emissions, work probably has to be done
on different levels;

* New, or the more powerful use of, legislation
* Use of economical instruments

* Education, information, green labelling and gresstprement to reach consumers
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Connected to these, there is also a need to pravidmtives for the use of voluntary initiatives by
industrial organisations. It is an advantage if tegponsibility of reducing emissions is as clase t
source as possible.

10 Conclusions

Imaginative and effective ways of reducing emissioh pollutants can be developed on the basis of
voluntary approaches. These can be encourageddiynation campaigns, education initiatives, eco-
labelling and other activities. These actions haweindirect effect on emissions because they are
generally intended to reduce the use of pollutantgaining products. This mode of source control
has clear benefits, with a major advantage beiaggbllution is avoided.
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