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Introduction

The contamination of environment with hazardous chemicals has reached alarming values, especially with persistent, bio-accumulative and toxic
(PBT) substances. Most of the hazardous substances are emitted to the environment during production, application and disposal of various
products, containing them. The exposure of humans can occur from direct use of the products, as well as via environment and food causing
adverse impact to human health: such as asthma, allergies or cancer. PBT substances receive particular attention, since once released to the
environment, they are present there for a long time and bio-accumulate along the food chain. In the last decades concern about chemicals risks
has been growing significantly: various political frameworks have formulated a common target — by 2020 negative effects on health and
environment from chemicals’ use have to be minimized, see overview in table 1.

Table 1.
Political documents setting target to reduce use of substances of particular concern
Document Aim with regard to hazardous substances
Kalmar Communique Aim: to ensure that discharges, emissions and losses of hazardous
of the Council of the substances will be continuously reduced, towards the target of
Baltic Sea States 1996, | their cessation within one generation (25 years), with the ultimate
HELCOM rec. aim of achieving concentrations in the environment near

19/HELCOM rec. 19/5 | background values for naturally occurring substances and close to
zero concentrations for man-made synthetic substances
Implementation Plan of | ... aiming to achieve, by 2020, that chemicals are used and

the World Summit on | produced in ways that lead to the minimization of significant

Sustainable adverse effects on human health and the environment
Development (2002)

Sixth Community Aim: to achieve within one generation (2020) that chemicals are
Environment Action only produced and used in ways that do not lead to a significant
Programme (Decision | negative impact on health and the environment, recognising that
No 1600/2002/EC) the present gaps of knowledge on the properties, use, disposal and

exposure of chemicals need to be overcome.Chemicals that are
dangerous should be substituted by safer chemicals or safer
alternative technologies not entailing the use of chemicals, with
the aim of reducing risks to man and the environment

Water Framework The ultimate aim: to achieve the elimination of priority hazardous
Directive 2000/60/EC | substances and contribute to achieving concentrations in the
marine environment near background values for naturally
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Document Aim with regard to hazardous substances
occurring substances

The task of the recent study was to screen the existing EU requirements regulating the chemicals content of the products (articles) and to analyze
existing eco-design tools, whether they support reduction of chemical risks and implementation of legislation and above formulated reduction
targets.

Legislation on hazardous substances in products (articles)

In order to achieve the aim to reduce negative chemicals impact on human health and environment several legal acts are adopted to regulate use
of very hazardous chemicals. Most of the legal acts focus on chemicals use in industry regarding occupational health, safety and environment,
only few legal acts limit chemicals use in the articles e.g. in products.

REACH (EC regulation No 1907/2006 concerning the Registration, Evaluation, Authorisation and Restriction of Chemicals (REACH):

— Requires registering chemicals to be placed on the market and assess risks of intended chemicals use, e.g., also possible residues in articles
(exemption: polymers shall not be registered, if the monomers are registered); thus, REACH aims to solve one of the biggest challenges in
chemicals management — huge knowledge gap on properties of chemicals.

— Requires registering and assessing risks of chemicals in articles, if the release of chemicals during the use of articles is foreseen.

— Use of very hazardous substances is allowed only with an authorisation.

— Regulates use of certain very hazardous substances in chemical products and articles.

— Requires to pass on down the supply chain information on chemicals hazards in a form of a Standard document (safety data sheet); polymers
are exempted from this requirement (similar commonly used standards for other raw materials/articles does not exist).

Thus, REACH regulation focuses on chemicals, but also covers articles and raw materials, which are produced in EU. The regulation does not

cover:

— articles and raw materials, other, than chemicals, which are imported to EU (only marketing and use restrictions apply, as well as, if
chemicals relese during use is foreseen)

— polymers, which are imported to EU, if the monomers are already registered

The RoHS regulation (Directive 2002/95/EC)
— The directive applies to the new electrical and electronic equipment (EEE). Such equipment may not contain any of the 6 banned substances:
Pb, Hg, Cd, Cr(VI) PBB, PBDE in quantities above defined limit. Inclusion of more substsnces is foreseen [1].

Directive 2005/32/EC on the eco-design of Energy-using Products (EuP)

— This directive applies to the energy using products (e.g. mainly electric and electronic products, and others). Regarding environmental targets
to be achieved, the directive refers to the 6" Community Environment Action Programme. This general directive only sets frame for
development of more detailed product standards, which shall follow.

Directive 2001/95/EC on general product safety and its daughter directives 2005/32/EC

— The objective is to ensure that products placed on the market are safe, however, with regard to the chemicals it is difficult to achieve due to
unclear criteria for chemicals safety. Under this directive couple of daughter directives exist for specific products; other are in the
development process, only few PBT substances are adressed there.

Eco-design tools

Eco-design focuses on the integration of environmental considerations in the product development (Karlsson and Luttropp, 2006 [2]). It starts at

the conceptual development phase of the products when problematic materials can be avoided or design for closed loop systems of those

materials can be made.

Aim of eco-design is to reduce environmental impact (thus — also the impact caused by chemicals) of the product throughout the whole life cycle.

On the philosophic level, the eco-design is about reduction of toxicity.

What about practical implementation? In the table 2 one can see most commonly used, freely accessible eco-design tools, which are analyzed

from a perspective of chemicals risk reduction:

- Whether the tool is explicitly addressing chemicals or toxicity in order to draw attention to the significance of the issue?

- Are there hazard criteria or list of substances of concern? There are thousands of chemical substances on the EU market, nearly all products
on the market contain chemicals: are there criteria, to know, which hazardous properties and from which amounts are relevant?

There are different types of eco-design tools ranging from guidelines and checklists (Eco-design health check), to one-score screening indicators
(MET-matrix) and full life cycle assessment, or a comprehensive on-line tool (Eco-design pilot). Most of the tools address chemicals issue
(hazardous materials), but provide no hazard criteria. Some tools provide lists of substances, most often these are just lists of legally restricted
substances. Despite of user-friendliness of such lists, we should note, that:

1) bans/ restrictons in legislation is a must for every company on the market, and it does not offer any advanced level for eco-design;

2) such lists are quickly outdated, and one may not rely on the source, which is not frequently updated. None of the reviewed tools provides on-
line access to an up-to date substance list.

3) with regard to the new alternatives, such lists provide no assistance.

Life Cycle Assessment is one of the basic tools to estimate impacts of a product and to verify environmental achievements by improved design.
With regard to chemical or toxic risks, LCA is difficult to apply due to lack of normalisation and weighing factors for chemicals. A very popular
approach are eco-indicators providing a dataset with impact factors for many materials and some chemical substances. Regardig to human health,
only few impacts are included, and the eco-indicators cover only small part of the chemicals used [3].

A designer guide to Eco-conscious design can be seen as the most advanced with regard to chemicals, providing possibility for qualitative
analysis.

82



Eco-design tools

Name Source Description Chemicals | Hazard | Checklist
addressed | criteria | of sub-
stances
Eco-design www.ecodesign | Checklist type sys- | Yes No No
pilot .at//pilot tem with a scoring
Quality Fun- | Grossman, Ha- | A matrix with a No No No
ction De- nusch, Birk- scoring system
pletion system | hofer, 2007[4]
A Designer's | www.ecodesign | Detailed guide Yes Yes Yes
Guide to Eco- | guide.dk including checklists
Conscious De- and calculators
sign of E& EE
MET matrix Brezet, van der | A matrix with a Yes No No
Hemel, 1997[5] | scoring system
Smart www.cfsd.org. | Designer guideline | Yes No Yes
EcoDesign uk including checklists
Sustainable www.envirowis | Guideline with Yes No Yes
design of EE | e.gov.uk checklists
products
Eco-design www.inem.org | Matrix / checklist Yes No No
Health Check
LIDS wheel Brezet, van der | A matrix with a No No No
Hemel, 1997[5] | scoring system
10 golden Luttropp, La- A designer guide Yes No Yes
rules gerstedt,2006[6]
ECMA -341 | www.ecma-in | Designer guidelines | Yes No Yes
ternational.org | incl. checklists
Factor X Wuppertal Calculation model, | No No No
Institute, Taeko | environmental v.
A, 2007[7] product value
LCA Various; ISO Quantification of Yes Partly No
Standards environmental
(14040-42-44- | impacts via whole
47-48) life cycle
Eco-indicators | www.pre.nl Quantified Yes Yes No
environmental
impacts (factors)

Conclusions

Table 2.

The eco-design as approach has a good potential of minimization of chemical risks, but practical implementation is lagging behind due to lack of
suitable tools as well as deficiency of information on properties of chemicals and composition of raw materials.

One the high political level (World Summit 2002, 6™ Community Environment Action Programme) there is formulated aim to achieve that
within one generation negative effects on health and environment from chemicals’ use have to be minimized. However, the current legal
development focuses on regulation of use of chemicals within EU, which is sufficiently covered, when fully implemented (REACH). With regard
to the imports of other raw materials, polymers and articles, chemicals hazards are not sufficiently covered (legal rules address only some
product areas and a few substances).

With regard to chemicals, most of eco-design tools, although include reduction of toxicity as an aim, does not provide the criteria of
hazardousness, with some exemptions, which also hampers reduction of chemical risks. One of the problems is also missing requirement or
widely accepted standards on passing on information down the supply chain on content of hazardous substances in non-chemical products, as
well as polymers.

Most of the eco-design tools in the field of chemicals focus only on legal compliance, which cannot be regarded as an advanced level. The list of
banned/ restricted substances preferably shall be provided in on-line access (currently — none of the screened tools provides that) to ensure proper
updating. Information on potential changes in the future (e.g. candidate substances) would be helpful in order to make far-sighted and good
decisions regarding material choice.

Advanced level with regard to chemicals risk would be, if besides implementation of legislation, companies would reduce substances which are
very hazardous to human health and the environment such as persistent, bio-accumulative and toxic, and very persistent and very bio-
accumulative (PBT/ vPvB), and others (carcinogen, mutagen, reprotoxic, endocrine disrupters). Since development of own lists of substances of
concern is quite resource-and expertise intensive task, assistance to industry establishing lists would be helpful. Also new legislation —- REACH —
will provide such lists.
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Simanovska J., Valters K., BaZbauers G. LikumdoSana un ekodizaina panémieni ar kimikalijam saistito risku mazinasanai

Vides piesarpojums ar kimiskajam vielam ir sasniedzis tadus apmeérus, kas pieprasa tiliteju ricibu. Pasaules sammits 2002.gada formuléja ambiciozu mérki - lidz
2020.gadam samazinat kimikaliju izraisito negativo ietekmi uz cilvéka veselibu un vidi. Raksta apskatiti svarigakie normativie akti, kas paredz produktu (izstradajumu) radito
kimisko risku samazinasanu: REACH (Regula par kimisko vielu registreSanu, licencem un ierobeZojumiem), RoHS (Bistamo vielu ierobeZojumu direktiva) un citi. Raksts ka
vienu no visefektivakajam kimisko vielu riska samazinasanas metodém piedava ekodizainu, ko izmanto produkta izstrades faze, kad ir iespejams izvairities no problematisku
materialu lietoSanas vai ieviest razoSana slegtas sistemas. Publikacija analizé esoso ekodizaina instrumentu potencialu samazinat produktu (izstradajumu) radito kimisko
vielu risku un panakt atbilstibu normativo aktu prasibam. Apzindtas normativas bazes vajas vietas, kas nerosina partraukt nevélamu vielu izmantosanu. Uzskaititas galvends
gritibas, kas kavé ekodizaina instrumentu izmantosanu kimisko risku samazinasanai.

Simanovska J., Valters K., BaZbauers G. Legislative developments and ecodesign tools for reduction of chemical risks

The contamination of the environment with chemical substances calls for immediate action. The World Summit in 2002 formulated an ambitious target to minimise the
negative effects on the health and environment caused by chemicals by the year 2020. The main legal driving forces for the reduction of chemicals risks arising from
products, e.g, RoHS, REACH, and others, are analysed. Ecodesign is seen as a very effective approach for the minimisation of environmental impacts arising from the
consumption of products since it starts at the conceptual development phase of the products when the potential freedom for changes is the greatest. The most common eco-
design methods are reviewed and the suitability and ability to reduce chemicals’ risks caused by products (articles) and reaching legal compliance is evaluated. The
shortcomings in legislation related to inhibition of use of undesired chemicals in products are identified. The main difficulties in the application of the existing ecodesign tools
in the chemical risk reduction are identified.

Cumanoecxka A., Banmepc K., baxcoayepc I. 3axkonooamenvcmeo u UuHCHPYMEHmMbl SKOJI02UYUECKO20 OU3AliHA (IKOOU3AUHA) 011 YMEHbUIEHUS PUCKA, 6bI36AHHO20
UCNOIb308AHUEM BPEOHBIX XUMUUECKUX 6EULECE

3aepaznenue oxpyscaroueii cpedvl 6peOHbIMU XUMUYECKUMU Beuecmeamu docmueino macumabda mpebyoujeco HemedleHHoeo Oeticmeus. Muposoi cammum 6 2002 200y
8bIOBUHYIL amMOuyuo3Hylo yeav: 00 2020 2o0a ymenvuiums 6pedHoe GUAHUE ONACHLIX BEUeCME HA OKPYICAIoWYIo cpedy U Ha udenogeueckoe 300posve. B cmamve
paccmampueaemcsi 21aeHvle npagogvle akmvl Egpocorosa, komopule HayenleHvl HA CHUJICEHUE XUMUYEeCKO20 PUCKA OM NPUCYMCMEUS XUMUYECKUX Geujecms 8 cocmase
npodykmoe (uzdenuti), ¢ mom uucie REACH (Eeponeiickas cucmema pesucmpayuu XumMu4yeckou npoOyKyuu (XUMUYecKux eewjecms)) u [Jupekmugéa no 0epanuieHuro
XUMU4eckux eewjecms, u opyeue. Aemopvl npeoiazaiom 3K0-OuU3auH KAK 0OUH U3 CaAMbIX IPEOEKMUBHBIX CHOCOD08 051 CHUNCEHUS XUMUYECKO20 PUCKA. IKO-Ou3aiin
npumensiemcs 8 ¢ase paspabomku uzoenus, K020a UMEIOMCs camble AyHuiue 803MONCHOCMU OMKA3AMbCA OM UCHONb308AHUA NPOOIEMAMUYHBIX MAMEPUANO8, d MAK#ce
paspabomams 3aKpLIMY0 cucmemy nNpouzsoocmed. B cmamve paccmampugaemcs cyujecmeayouiue UHCMpyMeHmol 9K0OU3AUHA 8 OMHOWEHUU UX NOMEHYUALA CHUNCEHUS
XUMUYECKO20 PUCKA U OOCTNUIICEHUS COOMBEMCMBUI0 mpebosanuam 3axonos. OnpedenieHvl y3Kue MecCma 8 3aKoHo0amenbemse, a maxice 2agHbvie MmpyoOHOCHU, C8A3AHHbIE C
UCNIOIb308AHUEM CYUECMBYIOUUX UHCTNPYMEHIMO8 IKOOUSANHA OJisl YMEHbUIeHUS XUMUYECKUX PUCKO8.
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