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Cost impact of Directive 2004/42/EC

CEPE estimate of re-labelling costs for the changes in 2010

for decorative paints

CEPE expert group reviewed the costs incurred by companies in the EU to adapt their
labels in order to comply with Directive 2004/42/EC.

Following cost elements are identified:

a)
b)

Origination and approval for the livery

Scrapping of stocks of obsolete labels or pre-decorated containers

Generation of stickers/over labels to make existing stock (all through supply
chain)

Generation and dissemination of modified datasheets

Take back and destruction of non compliant product from customer refusing to
sell through

All elements are reviewed and cost for the industry is estimated:

a)

d)

Origination and approval for the livery:

Basic assumptions (sku = stock keeping units):

- 175€ per sku = cost for design / generation new litho container

- 125€ per sku = cost for design / generation new paper labelled container

It is agreed to take as an average a cost of 150€ per sku as a base of our
calculation.

We have typically 4 000 companies in EU with 1 000 to 2 000 sku’s each, leading
to a total cost between 600 MME€ to 1,2 Bn€ (cost of 150M€ to 300M€ per
company).

It is estimated that 50% of the packaging changes linked to VOC compliance
would have been planned in the normal product life cycle, leading finally to a total
cost between 300 MM€ to 600 MME€. An average of 450 MM€ will be taken into
account.

Scrapping of stocks of obsolete labels or pre-decorated containers: 25K€ per
company leading to total cost of 1 MM€.

Re-labelling: Estimate (based on German data) of market size = 25 Bn litres —
average can size of 5 litre leading to 5 Bn cans sold in EU /year. Assuming that
5% would have to be relabelled (slow movers at big retailers or own depots) at a
cost of 0,5€/can, this is leading to a cost of 125 MME.

Modified datasheets: Basic assumption is that cost for renewing both technical
and safety datasheets is 150€ per product range. It is also estimated that a

CEPE aisbl = Avenue E. Van Nieuwenhuyse 6 » BE-1160 Brussels = T: +32 (0)2 676 74 80 = F: +32 (0)2 676 74 90

secretariat@cepe.org * www.cepe.org
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product range would include in average 20 sku’s (total 4,5MM sku’s), leading to a
total cost of 22,5 MME.

e) Take back and destruction non compliant products: categories d, e and f
products are considered. It is estimated that 20% of these products are slow
movers from which 25% will have to be taken back and destructed. Total EU
market on these categories is estimated to be 600 MM litres, leading to 3S0MM
litres to be destructed:

- 500 €/ton destruction = 15 MM€

- 0,2€/l transportation = 6 MM€

- Internal book cost = 4€/| = 120 MM€
- Total cost =_141 MM€

Total re-labelling cost is estimated to be: 740MME€.

CEPE JW/090116

CEPE aisbl = Avenue E. Van Nieuwenhuyse 6 » BE-1160 Brussels = T: +32 (0)2 676 74 80 = F: +32 (0)2 676 74 90
secretariat@cepe.org ® www.cepe.org



Assessment and Review of Directive 2004/42/EC Final Report - Annex 27

Annex 27 Stakeholder Document
(European Coatings Industry)

27. CEPE - Revision of Directive
2004/42/EC — Proposed changes and

justification, Version # 9, Brussels,
20.3.2008
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(Opinion and Improvements) on

Review of the Paints Directive
2004/42/EC, Brussels, 9.4.2008
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Jan van der Meulen
Managing Director CEPE

CEPE|

Conseil Européen de I'Industrie des Peintures, des Encres
d'imprimerie et des Couleurs d’Art. Depuis 1951

CEPE’s position
(opinion and improvements)
Presented 9t of April 2008
to the
Informal Meeting to discuss

the Review of the Paints Directive
2004/42/EC
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The Product Directive 2004/42
Positive:

- Created a level playing field for the
producers of DECO and VR products

- Achieved and will achieve a further
substantial reduction in VOCs.

The Product Directive 2004/42

Other experiences:

- Interpretation variations on the scope; in some EU
member states the small installation holders for wood
coating and metal coating are expected to use PD
products.

- Interpretation differences between MS on some
definitions and terms.
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The Product Directive 2004/42
Other experiences:

- The definition and the length of the transfer period
of 12 months was not recognizing the typical length
of the supply chain.

- Quite an effort for CEPE DECO and VR to clarify
which products are in scope of the PD
subcategories

- The Deco and VR sector had to absorb higher than
anticipated costs to reduce VOCs and to comply

with labelling requirements. CEPE
] o
(1)

A clear separation of the legal
instruments for the application of
paints ‘in situ’ and of the
application of paints inside an

installation.



Outside of VR products, the PD should be the
unambiguous instrument that regulates paint products
which are applied to substrates that are fixed at their
point of use.

A similar substrate that is applied not at its point of use
Iglljjt at a point of manufacture should not be ruled by the

This situation needs resolving before considering
inclusion of other paint products that would lead to
increasing the complexities.

CEPE &

@nied Bevepden de fndustiie dee Pefuierze, dea Brores
lopimarts of for feutours (et Bepeie (87

CEPE’s proposal (1)

= Restrict the scope of the PD for ‘buildings’ clearly to only ‘in
situ’ applied coatings.

The PD is an adequate instrument for regulating the VOC emissions via
the VOC content of paints that are applied at a large variety
of points (‘in situ’, the fixed point where the use of the coated object is).

Without a clear restriction in the PD to ’in situ’, the current scope
results in un-intended inclusions, complexities and non-harmonized
situations in the EU.

The restriction is proposed to be made by excluding the applying of
paints at a ‘point of manufacture’.

Wieinevd Rurepden de Floduetoe doe Peinteres, dei Srores
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(2)
Unambiguous definitions and terminologies.
(e.g. ‘building’; category description etc.)

Industry and authorities have a lot of costs for the sorting
out of differences.

el Buvepden e Ftndustiie doe Pefuier
fupiimarfo of Coe Powtunrs (At

@ i s e red, g Erores
v Bepute 81

The CEPE sectors for DECO and Vehicle Refinish

Consider it unrealistic for the current product
categories to reduce the VOC limits beyond
the currently prescribed levels.

Costs for manufacturers (R&D and labelling)
as well as for users of paints (increased drying
times + reduced performance characteristics)
would be disproportionate.

} |
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to in-situ applied paints and varnishes.
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PRODUCT DIRECTIVE 2004/42 (PD)
A clear regulation when it comes to in-situ applied paints and varnishes.

CEPE’s recommendation to improve the PD.

Summary

The current PD scope for ‘paints for buildings’ in Annex |, lacks any explicit wording on the
location where such products are intended to be applied. This has resulted into un-
intended inclusions of product restrictions for small installation holders, into complexities
and into non-harmonized situations in the EU. For suppliers of paints it became
unnecessarily complex and they were unable to adequately advice the users of products.
National authorities had difficulties to monitor the compliance.

CEPE is a strong supporter of clear regulations and would therefore like to propose
a clear distinction between regulations for the application of paints on-site and the
application of paints at a point of manufacture.

The PD should be an unambiguous instrument when it regulates VOC contents in paint
products that are intended to be applied to substrates already fixed at buildings. The
substrates of articles which are intended for buildings but coated at a point of
manufacture should not be ruled by the PD.

CEPE aisbl = Avenue E. Van Nieuwenhuyse 6 = BE-1160 Brussels = T: +32 (0)2 676 74 80 = F: +32 (0)2 676 74 90 1
secretariat@cepe.org ® www.cepe.org
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An interpretation that leads to problems.
Introduction.
The PD is an adequate instrument for reducing the VOC emissions via
the VOC content of paints that are applied to buildings that are situated at a large variety
of geographical points. Applying paints at such locations is called ‘in situ’ or ‘on-site’.
The PD describes explicitly: the paint products and their intended use
From the PD (2004/42/CE) the ANNEX1 SCOPE:
For the purpose of this directive, paints and varnishes means products listed in the

subcategories below, excluding aerosols. They are coatings applied to buildings, their trim
and fittings and associated structures for decorative, functional and protective purposes.

For substrates that are fixed to the building and receive a coating at that location e.g.
walls, floors and ceilings the application is on-site.

But the so-called trim, fittings and associated structures

(grouped Categories without further definition in the current PD) are articles that may or
may not be fixed to the building at the time of being coated.

These articles can either receive a coating on site of the building or at a point of
manufacture (installation) where after they are (as primed or completely finished article)
transported to their final location for being fixed to the building.

The PD limits the VOC content for combinations of product description and their intended
use or substrate (see Annex I.1 subcategories). Without any description on the location
where the coating is applied this combination (product description fixed to intended use)
may be interpreted as the ruling for (limits of VOC content for) products which are NOT
applied ‘on site’ but in a production line. If the user of the product (the installation holder)
has a VOC consumption which is below the SED threshold or below a national threshold
and has the intention to coat trim, fittings or associated structures he would by this
interpretation now be forced to use PD compliant paints.

This interpretation is found with some EU member states.
Remark 1:

In precursory versions of the PD the scope did contain the location indication ‘in situ’ as
such or by excluding the ‘point of manufacture’. See ANNEX below.

Not until the above described interpretation came to the industry’s attention this flaw was
observed.

Recognition for industry practice.

When suppliers formulate paints they always take into consideration the intended location
and conditions of applying the paint. A paint that is intended for an ‘in situ’ brush or roller

CEPE aisbl = Avenue E. Van Nieuwenhuyse 6 = BE-1160 Brussels = T: +32 (0)2 676 74 80 = F: +32 (0)2 676 74 90 2
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application is not suited for the application at a point of manufacture where a spray-gun or
dipping or curtain coating will be used.

Formulating such different coatings is also the professionalism of different type of

suppliers; those concentrating on industrial applications and those concentrating on

consumer or professional application of decorative coatings.

An installation holder uses paint products that are of a different composition than the
paints used by the ‘in situ’ applicator. The installation holder’s choice for a product is
determined by his specific way of application, by meeting the customers combined
requirements on aesthetics and durability of the cured coating and by ensuring certain
production efficiencies. If at the same time he has to stay within certain VOC limits, he will
achieve these via a ‘system approach’. He has the freedom to select for example a non-
VOC containing primer and a VOC containing topcoat.

The installation holder is most times specialized in coating of certain substrates (wood or
metal or plastic) and does not restrict himself to the coating of articles that will be fixed to a
building.

Consequences of this problematic interpretation

Enforcing the above interpretation leads to unrealistic business practices:

For the small installation holder.

1. Not being exempted from the PD, he now should switch to PD compliant products
as soon as he has the intention to coat articles that fall under trim etc. Such paint
products are not tuned to coating applications at an industrial line. He may not be
able to get anymore the level of durability and appearance as he has lost an
important degree of freedom the choice of product for a coating job.

2. Infact he is assumed to separate this coating job for trim etc. from all other kind of
coating jobs. This suggests a self-restriction as he is still allowed to have the non-
compliant products in store as long as he can ‘claim’ these non-compliant products
are for other applications than trim etc.

3. He has to be aware of what is understood and covered by the term ‘trim and fittings
and associated structures’ while without ‘on site’ the term ‘trim etc.” becomes wider
and open to whatever coated article that is transported into the building and which
may have some connection with any interpretation of ‘trim etc’. Different member
states deal with this differently.

4. He needs to be aware of two totally different Directives. When the amounts of
solvents would increase while his business increases, he may fall under an
installation regulation (SED) that works totally different than a PD. Equally would a
drop in business mean no all of a sudden be forced to use PD compliant products?
Both directions would mean costs for coating process and customer approvals.

5. He faces competition from member states where no restrictions exist for the use of
paint products for ‘trims etc’.

CEPE aisbl = Avenue E. Van Nieuwenhuyse 6 = BE-1160 Brussels = T: +32 (0)2 676 74 80 = F: +32 (0)2 676 74 90 3
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In those member states that have very low VOC thresholds for the small

installation, the installation holder has a choice of products while in member

states without any obligation for a small installation the installation holder must

use PD products when he coats ‘trims etc.’.

Remark 2.

Small installation holders were not consulted as stakeholders during the creation of the PD
as this interpretation was not considered.

For the paint supplier.

1. If he is a typical supplier of industrial coatings he is pulled into the scope of the PD
while articles such as staircases or radiators that were coated at a point of
manufacture are now considered as covered by the PD, as these articles will to be
fixed to the building. (Most times these industrial paint suppliers have not been
aware of this inclusion as they never were involved in the PD coming into being).

Remark 3

The suppliers of industrial paints for such installations were not consulted as stakeholders
during the creation of the PD as this interpretation was not considered.

2. He can still place non-compliant products on the market while installation holders
with VOC use above the threshold can still use the product as well as the small
installation holder if he can claim a use other than the ‘trims etc’ applications. As a
responsible supplier he wants to fulfil the obligation to ensure that his customer
(user) is entitled to use the non PD compliant products. He has to single out a
restriction of use for the non-compliant product in a very peculiar way. Indicating on
the label or datasheet of that non-compliant product for example:

When this product is going to be applied to trims, fittings and associated structures
that go into a building it is exclusively to be used in installations that are either
registered under the SED(1999/13/EC) or under local regulations. As applicator you
have to check your situation with the national authorities if this applies.

The application to non-building articles is not restricted.

Enforcement by authorities.

The above described complexity and the differences between EU member states make
the enforcing of this interpretation unrealistic.

A good framework is needed.

The above described problems can be solved if the PD scope_explicitly excludes the
applying of paints at a ‘point of manufacture’. In this way a better regulation would result
that could function as a framework that also would work for adding other paint products.
We refer here to CEPE’s current co-operation for the PD Review on the inclusion of some

CEPE aisbl = Avenue E. Van Nieuwenhuyse 6 = BE-1160 Brussels = T: +32 (0)2 676 74 80 = F: +32 (0)2 676 74 90 4
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Protective Coatings products into the PD. Contrary if this is not solved such addition of
new products to the scope of the PD would multiply the complexities.

ANNEX

Text of scope in pre-final versions of
the DIRECTIVE 2004/42/EC

o Decopaint Final Report June 2000, by Chemiewinkel, Enterprise Ireland and
WIMM, on behalf of EC DG Environment (Tender E1/ETU/980084), page 6:
“‘Decorative paints and varnishes are products that are applied to buildings, their
trim and fittings, for decorative and protective purposes. They are applied in situ
by professional or private users. While their main function is decorative in nature,
they also have a protective role.”

e CEPE Guide to VOC Reduction in Decorative Coatings (17-09-2001), page 15:
“Decorative Coatings - Coatings that are applied to buildings, their trim and fittings,
and associated structures for decorative, functional and protective purposes. They
are applied in situ by professional or private users. High performance protective
coatings are explicitly excluded.”

e EC Proposal for a Directive 2002/0301 (COD) from 23-12-2002, annex I-1:
“Decorative paints and varnishes means products listed in the subcategories
below. They are coatings applied to buildings, their trim and fittings, and
associated structures for decorative, functional and protective purpose. Products
used in the coating of substrates at their original point of manufacture are
excluded.”

o EP position at first reading COM(2002)750 of November 2003, annex I-1:
“Decorative paints and varnishes means products listed in the subcategories
below. They are coatings applied to buildings, their trim and fittings, and
associated structures for decorative, functional and protective purpose. Aerosols,
wood preservatives, high performance coatings and products used in the coating of
Substrates at their original point of manufacture are excluded.”

e Council Common Position No 17/2004 of 7 January 2004, annex I-1: “For the
purposes of this Directive paints and varnishes means products listed in the
subcategories below, excluding aerosols. They are coatings applied to buildings,
their trim and fittings, and associated structures for decorative, functional and
protective purpose.”

o EC Directive 2004/42/EC of 21 April 2004, annex |.1: “For the purposes of this
Directive paints and varnishes means products listed in the subcategories below,
excluding aerosols. They are coatings applied to buildings, their trim and fittings,
and associated structures for decorative, functional and protective purpose.”
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CONCLUSION: The text adopted by the EP in first reading was clear and
unambiguous limiting the scope to decorative paints and varnishes and excluding
products used in the coating of substrates at their original point of manufacture. The
text from Council Common Position created uncertainty by including within the scope
paints and varnishes applied on buildings without explicitly excluding those products
applied on substrates at their original point of manufacture. The Council text was
adopted as the final text of Directive 2004/42/EC without amendment at the second
reading in the EP.

End of Annex
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Revision of Directive 2004/42/EC
Decorative Paints and Varnishes

Rationale for no further reductions beyond the 2010 VOC limits

Introduction

Decorative Market Overview

Decorative Paints and Varnishes comprise of resins, pigments and additives
which are carried in a liquid phase. Most of the liquid phase evaporates during
or shortly after application leaving a film on the substrate. The appearance
and properties of the resulting film depend critically upon the formulation of
the coating — which is designed to deliver films that meet specific market
segment needs.

Users of Decorative Paints and Varnishes apply them to the desired substrate
under a wide variety of conditions which are for the most part outside the
control of the user and of the manufacturer. It is essential that the desired
appearance and performance can be achieved under a broad range of
conditions - so that the desired quality can be achieved every time the product
is used. The range of conditions (e.g. temperature and relative humidity) that
is relevant across the EU is extremely broad.

VOC'’s and Historic Trends

Volatile Organic Compounds emitted into the atmosphere have been
associated with production of tropospheric ozone and of other gases with
negative impacts on human health and on agricultural production. In order to
reduce these undesired effects, the Coatings Industry has been reducing their
use of VOC'’s over the past few decades. More recently there has also been
legislation - imposing specific limits on permissible VOC levels.

In solvent based paints the liquid phase is the main source of VOC’s. Over the
past twenty years paint manufacturers have developed water based
alternatives for many applications, these water based coatings generally have
lower VOC contents and their use and adoption has increased as the
technology for water based coatings advanced.

CEPE aisbl » Avenue E. Van Nieuwenhuyse 6 » BE-1160 Brussels = T: +32 (0)2 676 74 80 = F: +32 (0)2 676 74 90
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In water based paints the liquid phase is mainly water however VOC’s can be
present as minor but necessary components of additives and can be added in
relatively small amounts to control application and film formation. This control
can be critical to the practical workability of application (for example extending
the open time of the coating can be vital to get the flow and appearance
required) and to the performance of the film (for example ensuring adequate
wetting & penetration of substrate and facilitating sufficient integration of the
dispersion resins into a strong binder for the film).

Summary Position

The CEPE’s members from the decorative coatings sector believe that
the 2010 VOC ceilings for Decorative Paints and Varnishes in the
Product Directive (2004/42/CE) represent the practical limit of what is
technically feasible without compromising quality and choice across the
EU. More stringent limits would impact on practical workability and/or
film performance and appearance.

Lower quality products have reduced service life before repainting is
needed. Shorter repaint cycles will have more environmental impact (for
example, increased carbon footprint) and indeed lead to more VOC
emission over time.

A more detailed rationale is outlined below.

Rationale For Retaining 2010 VOC Limits

Interior matt walls and ceilings: Cat a) 30g/I:

Whilst there are many examples of matt wall and ceiling paints with lower than
30g/I VOC, it is not possible to achieve the excellent flow, levelling and filling
power combined with washability and the open time that many customers
require at less than 30g/I VOC. Lower limits would effectively reduce the
choice for consumers for such aesthetically pleasing and durable coatings
which were originally delivered from solvent based coatings. They would also
compromise application and workability of such coatings in climatic conditions
that lead to rapid drying of water based coatings.

Interior glossy walls and ceilings: Cat b) 100g/I

It is not possible to achieve the excellent gloss, flow, levelling and filling power
combined with washability and open time that many customers require at less
than 1009/l VOC. Lower limits would effectively reduce the choice for
consumers for such aesthetically pleasing and durable coatings which were

CEPE aisbl » Avenue E. Van Nieuwenhuyse 6 » BE-1160 Brussels = T: +32 (0)2 676 74 80 = F: +32 (0)2 676 74 90
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originally delivered from solvent based coatings. They would also compromise
application and workability of such coatings in climatic conditions that lead to
rapid drying of water based coatings.

Exterior walls of mineral substrate:

Cat c) 40g/l WB

Open time limits usability in warmer countries so this VOC is needed and low
temperatures require coalescing solvents to deliver the desired film
performance.

Cat c) 430g/l SB

Markets with poor quality masonry substrates and high humidity conditions
use special solvent based products which would be very difficult to apply at
lower VOC.

Interior/exterior trim and cladding paints for wood and metal: Cat d)
130g/l WB and 300g/l SB

Both these limits have been extremely demanding to formulate workable
prototypes with excellent gloss and flow. Such products are not yet widely
commercial or accepted by skilled professional users. There is no technically
feasible route to lower VOC products with practical workability, excellent
appearance and proven high performance.

Interior/exterior trim varnishes and woodstains, including opaque
woodstains: Cat e) 130g/l WB and 400g/l SB

Both these limits have been extremely demanding to formulate workable
products with excellent penetration and which show the natural appearance of
wood. There is no technically feasible route to lower VOC products with
practical workability, excellent appearance and proven high performance.

Interior and exterior minimal build woodstains: Cat f) 700g/l SB and
130g/l WB

This level of VOC for solvent based products is needed to give excellent
penetration, reinforcement and protection. Water based products in this
category offer inferior performance and so it is vital to retain solvent based
products for high protection.

Primers: Cat g) 30g/l WB and 350g/l SB
Stain blocking and isolation is not possible at lower VOC.

Binding primers: Cat h) 30g/l WB and 750g/I SB
This level of VOC for solvent based products is needed to give excellent
penetration and stabilisation. Water based products in this category cannot be
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pigmented so solvent based products are required. Such pigmented products
reduce the volume of topcoat required.

One-pack performance coatings: Cat i), Two-pack reactive performance
coatings for specific end use such as floors: Cat j), Multi-coloured
coatings: Cat k) & Decorative effect coatings: Cat )

The special performance of these low volume products requires these VOC
contents.

The performance coatings need them for substrate wetting, application control
and high film performance.

The aesthetic coatings need them to control drying and workability in order to
deliver the specific and desired aesthetic effect.

CEPE 080822
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European Commission
Environment Directorate-General
Mr Fabio Dalan

B-1049 Brussels

RPA Risk& Policy Analysis Ltd
1Beccles Road

Loddon

Norfolk NR14 6LT

Brussels, 13 May 2009

Dear Mr Dalan,
Dear Mr Vencovsky,

As discussed during the stakeholder meeting on 7 May, UNIEP has elaborated a response regarding Directive
2004/42/EC on VOCs.

In summary, the following answer focuses on four key points:
1. UNIEP supports the CEPE response.

2. UNIEP supports the current levels of VOC reduction in principle from the 2004 Directive and our Mem-
bers are leading improvements to health and safety generally in the trade. UNIEP also encourages im-
provements to the environment.

3. UNIEP strongly suggests a formal impact assessment on the improvements in health from the 2004 Di-
rective as EU information suggests a geographical difference in improvements (ie Southern Europe). As
such, a targeted approach in future may be more efficient and effective.

4. UNIEP is unable to provide answers to the 22 questions due to shortage of consultation time, new mate-
rials not being universally available and more importantly the 2004 Directive has not been fully imple-
mented yet. UNIEP will assist in collating further information after 2010 when the impact can be as-
sessed.

Yours Faithfully,

Erik Kruiderink
President

Dr. Ludger FISCHER - UNIEP - Union Internationale des Entrepreneurs de Peinture
4 Rue Jacques de Lalaing, B 1040 Bruxelles, Tel +32 2 2850 724, Fax +32 2 230 78 61 www.uniep.eu l.fischer@ueapme.com



European Commission
Environment Directorate-General
Mr Fabio Dalan

B-1049 Brussels

RPA Risk& Policy Analysis Ltd
1Beccles Road

Loddon

Norfolk NR14 6LT

Brussels, 13 May 2009

Thank you for the opportunity to respond to the Review of Directive 2004/42/EC Impact Assessment of Pro-
posed Options for Amendment and of Phase Il for Decorative . We note that there are twenty two questions cov-
ering three areas of Differentiation between interior and exterior paint, Inclusion of protective coatings and
Phase Il for paints and varnishes. We further note that a response has been previously submitted by the Euro-
pean Council of Producers and Importers of Paint, Printing Ink and Artists' Colours (CEPE). We accept the find-
ings and results of the CEPE response.

The sanctity of life and the quality of everyone's health is paramount and the painting and decorating profession
is at the forefront of training and educating its members in all aspects of health and safety to reduce accidents
and detrimental health effects. UNIEP Members aim to drive down health and safety risks to individual painters
and decorators and the wider members of the community. Similarly, UNIEP encourages all its members to take
a responsible approach to caring for the environment by using the most suitable materials, reducing waste and

being aware of the impact of its work on the environment.

Following the European Commission adopting its mid-term review of the Sixth Community Environment Action
Programme (6EAP) in May 2007, the Environmental Policy Review for 2007 demonstrated that the Urban popu-
lation exposure to air pollution by ozone had fallen on average across the EU by nearly 50% from around 6000
SOMO35 (Sum of Means Over 35 ppb ozone) to around 4000. UNIEP welcomes this improvement in European
air quality (Ref 1, page 54).

UNIEP supports the current reduction in VOC limits for interior and exterior paints (Directive 2004/42/EC), which
have assisted in improving air quality in parts of Europe. It is very important for the health of Europe's citizens
and especially vulnerable children and adults that harmful emissions are controlled and reduced. It may also
improve the health of our members' painters and decorators around Europe from less solvent exposure. It is
early days though to fully understand the impact and cost benefit given the fact that the 2004 Directive has yet
to be fully implemented until 2010. It will take some time following this 2010 deadline to give a detailed, scien-
tific and business assessment of its impact.

From the Europe maps of effects of ozone between 2000 and projected to 2020, it would appear that the major
problem of ground level ozone impacts mostly on southern Europe. It would be very helpful to the review of the
impact of the 2004 Directive by collating further statistical data to assess the reduction in premature deaths,
respiratory hospital admissions and respiratory medication use so that an educated review can be undertaken
(Ref 2). It is important to identify geographical areas for further improvement to make efficient use of resources
in targeting an improvement in air quality to acceptable levels.

In order to consider the impact upon the painting and decorating profession it is important that a comprehensive
cost benefit analysis is undertaken on the 2004 Directive. However since it is not being fully implemented until

Dr. Ludger FISCHER - UNIEP - Union Internationale des Entrepreneurs de Peinture
4 Rue Jacques de Lalaing, B 1040 Bruxelles, Tel +32 2 2850 724, Fax +32 2 230 78 61 www.uniep.eu l.fischer@ueapme.com



2010, there is insufficient data to undertake such a crucial exercise. UNIEP would welcome a new cost benefit
consultation after full implementation in 2010 when our members can constructively respond with qualitative
and quantative feedback on the impact. However at this stage without the new materials being fully introduced
into the marketplace and used, it is not possible to give a qualified response (Ref 3).

It is also important to appreciate the impact of the recession and the increase in unemployment which has now
hit 20.154 million; 8.9% of the working population. In the last year, unemployment has increased by over 4 mil-
lion. Youth unemployment has hit 5 million which has increased by 1 million in the last year (Ref 4). UNIEP’s
members have been hit hard by falling orders and we are seeking to particularly mitigate the effects on our
young apprentices. Due to the shortness of consultation time for this questionnaire, UNIEP Members are not
able to provide detailed breakdown of job losses at this time. However, given this poor economic background,
UNIEP is concerned about the affects of tighter regulations affecting the painting and decorating sector by in-
creasing Member costs.

As such, UNIEP finds that there is insufficient data available to provide meaningful answers to the twenty
two questions of the questionnaire. Given time following the full implementation of the 2004 Directive, UNIEP
would be very willing to proactively assess the effects on Members but would strongly urge that before further

regulations are imposed, statistically valid surveys and costs benefit analyses are undertaken to fully and accu-
rately evaluate the affects of the 2004 Directive.

Thank you again for giving UNIEP the opportunity to respond to this important issue.

References

1 http://ec.europa.eu/environment/pdf/illust_epr.pdf

2 http://ec.europa.eu/environment/archives/air/cafe/general/pdf/map_ozon.pdf

3 httec.europa.eu/environment/air/pdf/paint_solvents/2002_05_cost_and_benefits.pdfp://

4 http://epp.eurostat.ec.europa.eu/cache/ITY_PUBLIC/3-30042009-BP/EN/3-30042009-BP-EN.PDF

Yours Faithfully,

Erik Kruiderink
President
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Annex 32 Stakeholder Document
(European Coatings Industry)

32. CEPE - Revision of Directive
2004/42/EC - Vehicle Refinishes
Products - Rationale for keeping
current VOC limits or proposed
amendments to lower values, Brussels,
6.6.2008
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Revision of Directive 2004/42/EC

Vehicle Refinishes Products
Rationale for keeping current VOC limits,
or proposed amendments to lower values

SUMMARY CEPE POSITION

With the current limits for VR in the 2004/42/EC directive, a considerable reduction of
VOC emissions was achieved. Based on data collected in the CAFE project we estimate a
reduction of over 60% for the EU-15 MS, compared to 2000. Since some definitions and
articles in the current directive are not fully clear, these reductions have not been fully
achieved for the whole of the EU. Misinterpretations or even wrong translations during
the transposition in the member states are observed. The first target for changes to the
Directive should be on solving these issues.

The TC VR has studied the technical feasibility of further reductions. Their conclusions
are listed below. The current VOC limits represent demanding targets to meet the broad
range of European customer needs. Further reductions would limit the appearance and
the performance of the coating. This would reduce both the life and the quality of
repaired vehicles, which would be economically unacceptable.

Preparatory and cleaning: Cat a) 8509/l (solventborne) and 200 g/l (waterborne):

With the current limit for solventborne, the remaining options are aliphatic hydrocarbons (which
is the most effective choice for the removal of grease), or a mixture of hydrocarbons and
oxygenated solvents for gun cleaning.

For waterborne pre-cleaners, some co-solvent is needed to be effective. Further reductions not
feasible

Bodyfiller / - stopper: Cat b) 250g/I

The technology for these putties is: unsaturated polyester that reacts in a radical polymerisation
(initiated with a peroxide hardener paste) with styrene, used as a solvent. Since most of the
styrene reacts during this polymerisation, the actual VOC emissions will be well below 250 g/,
but since there are no adequate test methods to determine the real VOC emissions during the
use of these very fast reacting products in practice, it is better to leave it like it is.

Primer:

Surfacer / Filler and General Metal Primer: Cat c) (i) and (ii) 5409/l

Currently there is no technology that allows these to be formulated at 250 g/I. There have been
various attempts to put this in legislation since the early 90’s, but no products have made it to
the market with success in the last 20 years. It is unlikely that this will change in the coming
decade too: the most commonly used technology for high build thick layers is polyol isocyanate,
which is not possible in waterborne systems (foam). Alternative 2-K technologies fail on other
technical reasons, and 1-K products don’t allow a “durable” repair of a vehicle. Technically, the
limit for these products has been achieved at 540 g/l products.

For anti chip coatings and underbody sealers, currently as specialty products under Cat. e), the
state of the art is 540 g/l, so we propose to add them to this category.
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Wash primer Cat c) (iii) 7809/l
Volumes in this market segment are small. There is no alternative technology for these very thin
layers that bring excellent adhesion and corrosion protection on bare metal. Therefore 780
should remain as a limit.

Topcoats: Cat d) 420g/I

This category exists of 3 types of products: single stage topcoats, for which the market share for
passenger cars is rapidly declining, compared to the other two, basecoats, waterborne since the
directive came into force, which are finished with clear coats. The state of the art for the
basecoats is waterborne. Although the percentage of organic solvents in these products is really
low (100 — 140 g/l paint), the VOC'’s are only below 420 g/l because of the definitions of VOC for
this category (excluding water).

The state of the art for clearcoats is at 420 g/l. Any reduction here would lead to big problems in
the market: loss of productivity, extra reworks, etc.

The state of the art for a number of topcoat products that are currently under Cat. e), is today
also at 420 g/I. We propose to bring them into this category for simplification

Special Finishes: Cat e) 840g/l

The following products, currently mentioned in this category, could on the basis of today’s

technology be moved to the Cat d) (Topcoats): metallic or pearl effect in a single layer, high

performance solid colour clearcoats (e.g. anti scratch and fluorinated clearcoat).

The under-body sealers and anti-chip coatings should be moved to cat c) (i), at 540g/I.

For the remaining products we propose to separate into two categories:
Reflective basecoats, textured finishes, matt finishes and anti slip coatings are
technically closely related and can be formulated with a VOC below 540 g/I. Also
reflective basecoat (daylight reflecting coatings used on ambulances, or fire brigade
vehicles) can be formulated at 540 g/I.
Products meant for fading out of spot repairs should be added under €), with an upper
limit of 840 g/I; the final phase of a spot repair is done with a diluted paint, but the
process as such reduces the paint consumption and the solvent emissions considerably
(25 — 50%). Therefore we suggest including here the “fade out repair additives for the
use with compliant topcoats”. Also plastic adhesion promoters, tyre paints and rim silver
paints (not covered by the directive today) should be added here with an upper limit of
840 g/l.

Annex lll. Methods referred to in Article 3.1

We suggest to include the method ISO 11890-1 also, because, depending on the actual VOC of
the product, this may be needed, Together with 11890-2, they cover the whole VOC range. For

products containing reactive diluents, the ASTM method 2369 can be used (although for “Cat b:
putties” this does not work. See above).

2008-06-06
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Annex 33 Stakeholder Document
(European Coatings Industry)

33. CEPE - Comments with the supply
of Vehicle Refinishes data to Okopol.
Brussels, 13.02.2009
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Comments with the supply of Vehicle Refinishes data to Okopol.
Date: February 13, 2009.

1. Methodology for establishing volume data according PD
categories

The data herewith submitted to the EC consultant, Okopol (document:

Paint - VOC-EU15-090206.xls) comprise the volumes of Vehicle Refinishes
products sold in the various member states of the EU 15 and originate from
official CRB statistics ( Chemie Revisions- und Beratungsgesellschaft mbH,
Rudolf-Breitscheid-Stralle 21, D-90762 Furth). Already for a number of years
such data were collected from a sample of VR paint manufacturers, who
represent around 80 % of the total VR market in the EU 15. With their
expertise of the market the so collected data could be topped with a best
estimate for the missing 20 %.

In the new EU countries the sample of companies from the EU 15 statistics
has a market share of 35 %. No reliable figures are therefore available for
these new member states.

Since the CRB statistics were introduced already long before the Product
Directive 2004/42/EC came into force and were set up from a different
perspective (different category definitions and the inclusion of markets beyond
the actual VR), the CRB results needed re-arranging by industry experts. The
method for adaptation was agreed among the CEPE VR members and was
performed by an independent consultant on behalf of CEPE.

The volumes of solvents were estimated by the experts on the basis of an
agreed average VOC content per category for the 2003 figures and for the
2007 figures the max. allowable VOC contents according the PD were
assumed.

2. Interpretation of the results.

In the EU 15 the paint volume sold saw a reduction from 131.577 K litres to
122.579 K litres when going from 2003 to 2007.

This reduction is for the largest part a result of the switch to higher solids
products (means less VOC; see below). The experts did not know if the total
numbers of repair jobs (influenced by safer driving, bumper sensors etc) had
seen a downturn over this period.
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The resulting VOC figures are reduced from 59.554 Tons to 53.073 Tons.
This VOC reduction of 6.5KT is a minimum figure while the base of the
products in 2007 was taken with the max allowable VOC and the practice has
many products with lower VOC content than the maximum.

As the pipeline of products in this supply chain is relative short (in comparison
with DECO) and also has a less extensive product portfolio, the switch by the
industry to PD compliant VR products could be made at a relatively late
moment (i.e. close to the year 2007). The members of the VR sector group in
CEPE therefore believe that with the current VOC limits a substantial further
reduction will be observed in the years after 2007 (emptying pipeline and
increasing the % of compliant products brought to market).

The members also believe that not realizing this future potential VOC
reduction can only be attributed to suppliers that sell in this market VR
products with too high VOC contents while they are not indicating the
intended use of Vehicle Refinish in their documentation and labelling.

JvdM 090213
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Annex 34 Stakeholder Interview
(European and Dutch Vehicle Repair Shops)

34. AIRC/FOCWA Interview, Jenda Horak,
Sassenheim/The Netherlands, 19.5.2008

Interview Jeroen Terwoert/IVAM with: Jenda Horak; Secretary of the
European and Dutch vehicle repair associations (AIRC/ FOCWA)

Topics

1. AIRC’s response to the ENTEC/PRA-study of 2000
Compilation of market data
Current vehicle refinish market: non-compliant products present?
Problems with the Product directive categorization and definitions
Experiences in NL and UK with the Product directive VOC-limits
Potential for further VOC-limitation (phase 1l, 2010)
Questionnaire among AIRC member associations.

NoOohkwN

1. AIRC’s response to the ENTEC/PRA-study of 2000
Market statistics
Market statistics are outdated. The reduction of the number of
bodyshops has indeed occurred, but much stronger than foreseen by
ENTEC. Current EU-number is about 50.000 instead of 60.000 as
foreseen by ENTEC. (Focwa now has 1250 members instead of 1400;
each year 80 companies cease their activities).
ENTEC predicted an increase in the amount of work (number of repairs
& average damage in euro’s). However, the amount of work has
decreased.

Impact assessment
The economic situation in the sector is much more difficult than
described in the ENTEC-study:

- Less car damages, caused by safer cars (e.g. break assistance
etc.), and safer roads (worldwide);

- Overcapacity in the sector, thus strong competition;

- More consumers accept small damages and do not have them
repaired (because of weak economy, and the effect of claiming
repairs on insurance fees);

- Insurance companies have a very strong position. They are in a
very competitive market too, want to reduce insurance fees and
force bodyshops to reduce costs in many ways:

o e.g. by making/forcing agreements on costs of car parts,
coatings etc., or by buying the parts themselves instead
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of by the bodyshop (in the past, bodyshops could get
bargains on car parts, which increased their profit mar-
gins);

- In the UK, the number of bodyshops has decreased by 50% in a
few years, as a result of the insurance companies” power.

- As aresult, profit margins of bodyshops, EU-wide, have dropped
until about 1%. Jenda will try to collect exact data.

- UK bodyshops have reduced quality as a result of the pressure of
insurance companies (e.g. cheaper materials, spraying less
coats, no disassembly before coating, to save labour cost). In
e.g. NL and Germany, lower quality repairs are not accepted.

Investments in spraying cabins have been underestimated in ENTEC.
Simple adaptations, such as an additional fan, and increasing the height
of a chimney, costs about 20.000,- already. The investments mainly
relate to additional ventilation capacity needed when switching to
waterborne basecoats (see pt. 5 as well.). Investments in stainless steel
spraying equipment needed; but not too expensive.

Material savings when using waterborne basecoats, as described by
ENTEC, did not really occur. ENTEC assumed a switch towards HVLP
spraying equipment, which reduces overspray, but that was current
practice already.

Additional energy cost estimations of ENTEC are assumed to be right.
However, training costs have been overestimated by ENTEC. Not too
time consuming, and much support from coating suppliers.

Technology

Heating of lacquers before spraying, as described by ENTEC as a
means of reducing viscosity — and thus the need for high VOC-content —
does not occur in vehicle refinish operations.

Carbon filters to clean exhaust air of spraying cabins can not be used
when waterbased coatings are applied. The filters “get blocked by the
water vapour’ (correct ?-JT).

2. Compilation of market data
AIRC has provided market data of their 13 member associations
(baseyear 2006-2007). These include data on number of bodyshops,
number of damages, average damage in euro, and cost distribution.
A number of countries do not have an association (Poland, Romania,
Bulgaria); while some associations are no member of AIRC.
The other association, SECRA represents only a few car repair
associations; it's mostly a ‘general garages” association. However, in
Portugal and Spain SECRA represents car repair companies.
See ‘Questionnaire’.

3. Current market; non-compliant products present?
Not in NL. The big vehicle refinish coating suppliers comply with the
directive. However, high-VOC ‘general industry lacquers” are on the
market. In some countries, these are used by part of the bodyshops for
some applications, instead of the specific vehicle refinish coatings.
However, this can only be done in countries in which the standards are
not very high.
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4. Problems with product categorization in the PD
Yes, in particular the category e. “Special finishes”. AIRC agrees with
CEPE. No own proposals. Please have a close look, and maybe follow
the CEPE proposals.

5. Experiences in NL and UK with the current PD VOC-limits;
feasibility in general

General

Netherlands and UK are an exemption in the EU. Vehicle refinishers
have had to use the PD-compliant products already since 2002 (occ.
health rule in NL), but many of them started earlier (around 1998).
Therefore, the Dutch and British companies have had an advantage,
because at that time the economic circumstances were much more
favourable than now, allowing for the investments needed. At the
moment, all over the EU, the economic situation is very difficult. Profit
margins are around 1%.

Technically

Within the topcoats, the Basecoat-Clearcoat system now accounts for
almost 100%. The “old” "single layer solid colour” system has become
rare. The normal system is:

- (Washprimer on aluminium; < 780 g/l).

- Filler for filling irregularities (polyester fillers, < 250 g/l)

- Primer-Surfacer (SB, < 540 g/l)

o Either 'sandable’ (i.e. dried and sanded before applying
the topcoat), or wet-on-wet application of topcoat.

- Basecoat (coloured; WB, < 100 g/l): 2-3 layers

- Clearcoat (SB, <420 g/l); 1 layer.

In order to comply with the PD, the Basecoat is waterborne (< 100 g/l);
the Clearcoat is high solids (< 420 g/l as required).

Technically, the 2007-limits are no problem. Low-VOC products have
strongly improved over the last years. Just a few remarks:

- Colours: only with a few very specific colours, colour matching
may be a problem (very rarely);

- Flow/drying: only with very large vehicles (trucks), spraying wet-
on-wet with waterborne basecoats is not possible (high solids
used in that case);

- Coverage: slightly less with waterborne basecoat. Sometimes, a
higher number of (thinner) layers are sprayed, but total film thick-
ness doesn’t have to increase. Only a slight increase in labour
time; not significant.

- Gloss: is determined by the clearcoat, which is still a high solids
solvent-based coating. Satisfactory.

- Scratch resistance: similar to gloss.

- Adherence is no problem.

Investments

In order to use WB basecoats, the ventilation capacity of the spray cabin
should be increased (min. 30.000 m%hr.). Eur. 30.000,- per cabin (?).
Stainless steel equipment is also needed.

(Germany has worked with "high speed” cabins for a longer time
already...?).
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Currently, with the 1% average profit margin, it's very hard for
bodyshops to do investments. Insurance companies will not accept cost
increases, so the bodyshop has to cover them themselves. The number
of (small) companies will further reduce (although it has been an
"autonomous” development already...also by other demands, e.g. high
investments in innovative welding technologies).

The investments are mainly a problem for the phase | limits: a shift to
waterborne basecoats has to be made. Any further VOC-limitations
might be easier, as the adaptations to the spray cabins have been made
already to meet the 2007-limits (!).

Energy costs
Increased costs for heating, because of the increased air flow. ENTEC-
estimate assumed right.

Production time/ Labour cost

With waterbased coatings (as said: only one part of the entire coating
system: the basecoat), production time slightly increases. Even with the
adapted drying conditions (higher airflow in spray cabins) drying time is
longer. That is the case because a compromise had to be found: if the
airflow becomes too high, defects in the paint film may occur. Thus, the
currently recommended 30.000 m®/hr. is a compromise.

The result is, that less damages per week (e.g.) can be repaired. Jenda
tries to find actual figures to this.

Labour time not really increases; spraying e.g. one additional layer takes
very little time.

Material cost

Waterborne coatings (only the basecoat) are considerably more
expensive (no figures). Significant material savings have not occurred
(see pt. 1).

Waste treatment costs

Jenda Horak does not think waste treatment costs will be higher when
waterbased coatings are used. Water is separated from the other
ingredients (most waste streams are cured paint).

Cleaning and degreasing

Generally, cleaning should be done more rigorously when waterborne
coatings are used. However, in the vehicle refinish case, only the
basecoat is waterborne (up to now). The preceding primer-surfacer is
solvent-based. In many cases, the basecoat is applied wet-on-wet on
the primer-surfacer (i.e. without cleaning in between), even when the
primer-surfacer is solvent-based and the basecoat is water-based (!).
(IVAM has made a project on low-VOC cleaning agents, in cooperation
with FOCWA, Akzo Nobel and a trailer manufacturer. Some waterborne
degreasers worked well, but it’s not yet state-of-the-art on large surfaces
in trailer production. However, it’'s more common in vehicle repair — on
small surfaces).

Acceptance by insurance companies

Insurance companies do not care about coating types as long as costs
do not increase. The warranty lies at the bodyshop and the coating
supplier.
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Standard warranty periods of vehicle repair work in the EU are 2 years;
Dutch bodyshops give 4 years (but only if the coating supplier does the
same).

6. Further VOC-reduction
As mentioned above, further VOC-limitations might be easier, as the
adaptations to the spray cabins have been made already to meet the
2007-limits (!).
Basecoats are now waterborne already, below 100 g VOC/I. However,
PD-limit is 420 g/I. for all topcoats. Split up of basecoat (e.g. 150 g/l) and
clearcoat (may stay 420 g/l) may provide additional reductions.
Further reductions in other product categories (all still solvent-based) are
difficult.

- Primer-surfacer (currently 540 g/l): a Dutch authorities” proposal
was, to reduce the limit to 250 g/l in 2003. However, it did not
appear feasible. Primers with less than 250 g/l were available but
not specifically suitable for vehicle refinish. Problems are: com-
patibility with other coatings, filling” capability. No real develop-
ments since 2003. A small reduction might be possible ("AIRC
has no expertise — consult CEPE").

- Clearcoats: experimental WB products, but not yet fit for the mar-
ket. Difficult to formulate. Production time would further increase.

- Washprimer: applied on aluminum parts. Quite often — more and
more aluminum parts. Current limit is 780 g/I, while ENTEC pro-
posal was 650 g/l. AIRC cannot advise; CEPE might.

Other developments
- Infrared drying (to increase production time with water-baseds) is
upcoming, but far from current practice.
- Alternative repair technologies which reduce VOC (not described
by ENTEC):
o Removing dents without damaging the coatings, i.e. with-
out the need for vehicle refinish coating;
o ’'Spot repair’; small-scale repair, only spraying the exact
location of the damage, and not the (e.g.) entire bumper,
as is current practice.

General conclusion (AIRC)

According to AIRC, further VOC-reduction potential in vehicle refinish
products is marginal, also compared to other product groups, such as
cosmetics and cleaning agents. VOC-reduction by alternative
technologies, such as spot repair, is more promising.
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Annex 35 Stakeholder Interview
(European and Dutch Vehicle Repair Shops)

35. AIRC/FOCWA Interview, Jenda Horak,
Sassenheim/The Netherlands, 13.1.2009

Interview Jeroen Terwoert/IVAM with: Jenda Horak; Secretary of the
European and Dutch vehicle repair associations (AIRC/FOCWA)

Topics

1. Issues related to AIRC’s questionnaire response
General additions/ explanations of AIRC
Need of figures of profit margins
Need of cost figures (investments, energy, training)
Reasons for non-feasibility of WB basecoats in truck refinishing
Influence of climatic circumstances on indoor work?

f. Potential of WB clearcoats after 2010.

2. AIRC’s remarks related to the overlap of directives SED and PD.

®Po0CO

1. Issues related to AIRC’s questionnaire reponse

1a. General explanations/ issues

- Car refinish companies have not (yet) suffered additionally from the current
economic crisis. People and companies have their cars repaired instead of
buying a new one. However, companies that have a dealer-department as well
as vehicle repair/refinish do suffer.

-The big multinational paint manufacturers, which have a strong voice in CEPE
as well as in the national associations, have pressed the national associations
not to respond anymore to EU-issues. All responses are channeled through
CEPE. “The national associations have become regional offices of CEPE”.
-‘Quality’ of the finish is the major issue. Many VR companies provide a
warranty period of 4 years on refinish work. Sometimes they even take over the
manufacturers’ warranty on the paint system, which may be 12 years. Defects
in the coating may cause small companies to get bankrupt.

-VR companies do not have large stocks of coatings anymore (i.e., no stocks of
old non-compliant coatings). It's too expensive. Moreover, paint deliveries are
very fast nowadays.

1b. Profit margins

- Mr. Horak will try and collect exact figures per country in which AIRC has
members (14). He will try and collect data on a couple of years, in order to show
the trend.

-VR companies in many member states have been rather slow in getting aware
of the Product Directive. The UK, Netherlands and Germany were ahead of the
rest (i.e., they used waterborne basecoats for some years already). Investments

November 2009 v4 Annex



Assessment and Review of Directive 2004/42/EC Final Report — Annex 35

were made in relatively profitable years in those countries, as opposed to the
situation in countries that started to switch over in 2007 or 2008 (see 1%
interview of 19/5/°08 as well).

- The general trend in all countries is a decreasing market and decreasing
profits (safer cars, tough insurance companies, ... see 1* interview). E.g., the
membership of FOCWA has decreased from 2000 to 1300 in 7-8 years.

1c. Cost figures

-Investments in spray cabins: the cabin itself remains (but it's not the main cost
factor). Ventilators and heating systems have to be adapted when the change to
water-based basecoats is made (2007-limits). An increase in the ventilation
capacity from 15.000 m®h to 30.000 m*h is necessary.

-Investments in spraying equipment: adaptations of the equipment are not really
needed as a result of the switch from SB to WB. Generally, the spray equipment
that is used was of high-quality (stainless steel) already. However, because
always both SB and WB products will be used, it is necessary to have extra
spray guns. This involves a small investment. [High-quality spray guns cost
about 250,- to 300,- euro].

-Investment in an additional gun cleaning device is needed. One (closed) gun
cleaning system for SB products is needed and one separate device for WB
products. Investment: 1000,- - 2000,-.

-Energy input: although ventilation capacity doubles, energy consumption may
even decrease! Modern ventilation and heating systems are much more energy-
efficient. E.g., so-called “direct heating” systems — which are more efficient - are
allowed again (in NL). These had been forbidden for some time because of their
(assumed) fire risk. However, this appeared not to be a problem. In addition,
‘frequency-changers’ can be used [I’'m not sure what it is...-JT].

-Drying times/ throughput: flash-off time may be slightly longer with WB
basecoats. Throughput may decrease. However, accurate data fail at the
moment. They may vary from company to company.

-Resulting impact: this is not clear. The associations do not get much accurate
data from their member companies. The situation will vary from case to case. It
depends on the actual balance between necessary investments, the type of
system chosen, resulting energy increase or savings, actual decrease of
throughput (if any) etc.

- Very small companies may choose not to invest in adaptations to spray
cabins, but accept longer drying times (these will be much longer, which may
largely decrease throughput and increase energy cost!).

-Training: generally, VR paint sprayers are very well-trained. They do not need
extensive training to get used to the low-VOC products (in fact only the
basecoat — one of the 4 layers of the system). Many manufacturers provide
training to the end-users, which may be either free of charge (i.e. it’s in the price
of the paint), or is offered for only a small fee. Very small companies may not
receive in-company training. These may have to travel to training centres of e.g.
manufacturers or associations. Alternatively, some companies choose to
cooperate, and organize a training in one of their companies.

Altogether, training costs are not regarded high.

- Mr. Horak will try to collect as many exact figures as he can.

1d. Reasons for non-feasibility of WB basecoats in truck refinishing?

As assumed: this has to do with the reduced ‘flow’ of WB coatings, combined
with the large surfaces that may have to be coated at trucks. Generally, high
solids products are used.

Small damages might be repaired with a WB basecoat. However, in that case,
the VR company will have to use 2 different paint systems on one vehicle.
Generally that is not preferred. Paint suppliers may withdraw their warranty if
more than one paint system is used.

November 2009 v4 Annex



Assessment and Review of Directive 2004/42/EC Final Report - Annex 35

1e. Influence of climatic circumstances on indoor work?

Yes. Not all companies have conditioned circumstances. The main problem is
cooling, not heating. E.g., small Italian or Greek VR companies (with flat roofs)
may have interior temperatures of 35-40°C, instead of 18-20°C in Dutch
companies. Thus, climatic conditions do vary. However, temperature mainly
influences the viscosity of solvent-based products — and not of water-based
products. Altogether, the VOC-content of ready-to-use, sprayable SB products
may vary with the temperature.

1f. Potential of WB clearcoats after 2010

Some manufacturers do offer water-based clearcoats already, although they do
not yet match the performance of SB (or high solids) clearcoats. In any case,
there should be more that one or a few manufacturers that are able to supply
WB clearcoats, in order to have competition.

If WB clearcoats succeed, this may provide the largest VOC-reduction potential
remaining in vehicle refinish.

Low-VOC primer-surfacers (the 250¢/I limit aimed at before, and possibly still
aimed at in Germany, for 2010...7) is not feasible. See the interim report.
Primers with a VOC-content below 250 g/l that are on the market are (according
to Mr. Horak):

-offered by only one supplier;

-“general metal primers” instead of high performing primers, that are specially
designed for vehicle refinish (they are used on e.g. garden fences);

-very low performing products.

Another potential area with a high VOC-reduction potential is “preparatory and
cleaning” (cat. a). However, low-VOC products that perform well in all
applications (including e.g. silicone-removal, the removal of greases etc.) are
not yet available.

2. AIRC’s remarks related to the overlap of directives SED and
PD

Mr. Horak has provided a 4-page document on overlap problems (in Dutch).
Major enforcement problems may arise at companies that combine several
types of activities: e.g. vehicle refinish as well as original coating of adapted
commercial vehicles that are produced in the company. Problems identified
include (I'm not sure yet whether everything has been understood properly; the
SED-PD overlaps are rather complicated in case of vehicle refinish-JT):

Various coating activities on one vehicle may be covered by either SED or PD
Manufacturers of ‘custom-made’ trucks buy a ‘bare’ truck from e.g. DAF or
Volvo, i.e. only the chassis + the cabin. Subsequently, the company constructs
the rest of the truck (e.g. a horse-transportation truck, trucks for refrigerated
transport, etc.). The cabin and chassis have been coated in the factory of DAF.
The rest of the truck is coated in the company. Frequently, customers desire the
truck to be in the ‘company colours’. In that case, both the newly built parts and
the cabin are coated.

-for the cabin this will be “refinishing” — so PD-products;

-for the rest of the truck it is ‘original coating’, so the SED applies.

Even if PD products are used for all parts, the SED applies, so the company
has to make a ‘solvent-registration’ (I only know the Dutch term...JT), solvent
management plan etc.

Companies carrying out several types of activities — both SED and PD have to
be applied

A common combination is: custom-made truck construction & truck repair.
Similar types of overlap occur as mentioned above.
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General
The use of the term “refinish” is confusing in the SED-directive. In some cases it
refers to ‘original coating’.

3. Conclusion of AIRC

The ‘double’ obligations in a number of cases imply an additional administrative
burden for the company, but also for the authorities that have to enforce the
regulations. According to Mr. Horak, enforcing the SED is more complicated
than enforcing the PD. Therefore, it would be more simple to bring all vehicle
coating activities other than original manufacture of cars and trucks (in
automated production lines) in scope of the Product Directive. This will be
possible if all coating activities of custom-made trucks, including refinish, can be
done with PD compliant products (e.g. for topcoats it's 420 g/, so high solid
products have to be used).

In the Netherlands, the authorities already use the PD-scheme for companies
that build custom-made trucks. Check with CEPE the EU-wide feasibility.

Comment JT:

One disadvantage of this approach is the fact that “heavy users” of coatings (big
companies) will not be obliged to (further) reduce emissions when they use PD-
compliant products. Some of the PD-compliant products are rather high-VOC
(e.g. primersf/fillers: 540 g/l). In the current SED approach they may be forced to
install additional end-of-pipe technologies....
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29 August 2008

VOCs and non-automotive paint aerosols
Briefing paper

1. SCOPE

Paint Aerosols can be divided into two groups based on their application: ‘Automotive’ and
‘Non-Automotive’.

‘Automotive’ paint aerosols are regulated as ‘vehicle refinishing products’ under ‘special finishes’
category (see Annex I § 2.1 e) of Directive 2004/42/EC (Paint Directive), they account for about
50% of all paint aerosols manufactured within EU. Their Volatile Organic Compounds (VOCs)
contents are limited to 840 g/I since January 2007.

CEPE and FEA defines further ‘non-automotive’ paint aerosols as:
Non-automotive aerosols containing paints and varnishes used to decorate and/or protect
Sfurniture, accessories, radiators and appliances.

This document describes the use of VOCs in such aerosol products and the related technical
considerations need for ensure product performance.

The non-automotive aerosol paint industry sector is characterised by paint manufacturers
(“fillers”) who are SMEs. Those small companies have no or low export outside European Union.

2. KEY POINTS

- The use of liquefied gases (VOC) is essential for aerosol paint packaging/application systems.
In order to ensure the spraying ability, the paints have to be diluted, which requires a certain
amount of VOC solvent.

- ’Non-automotive’ paint aerosols are ready-to-use products which do not need application
tools.

- ’Non-automotive’ paint aerosols are the ideal spray application method for re-coating and
touch-up of furniture, accessories, radiators and appliances.

- VOCs used as propellants in ‘non-automotive’ paint aerosols are the liquefied gases
Propane/Butane and Dimethyl Ether. Different solvent mixtures are used with acetone
contributing the biggest volume.

- VOC contribution of ‘non-automotive’ paint aerosols is minor and has been estimated at
19.7 kt per annum (2007 figures).

- Aerosol propellants and the solvent acetone have a low reactivity potential as precursor to
create ground-level ozone together with NOx and sunlight under certain weather conditions
(POCP = Photochemical Ozone Creation Potential). Their impact to create ’summer smog* is
negligible.

- For a vast majority of ‘non-automotive’ paint aerosols it is not technically feasible to reduce
VOC:s in retaining product performance at the same time.

- Water-borne technology currently does not offer a feasible alternative to existing products.
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VOCs and non-automotive paint aerosols
Briefing paper

3. NON-AUTOMOTIVE PAINT AEROSOLS AND ITS ADVANTAGES

’Non-automotive’ paint aerosols are paints packed in aerosol dispensers.
The use of those paint aerosols has the following advantages:

- Ready to use and convenient products

- Easy application of the product on complex surface profiles

- Permit the application of special effect finishes on small items

- Eliminate the use of solvents for cleaning application equipment

- Hermetically sealed containers, providing a long shelf-life

- Ideal solution for spraying paints without the use of a spray gun.

4. TYPES OF FORMULATIONS AND TECHNICAL CONSIDERATIONS FOR
NON-AUTOMOTIVE PAINT AEROSOLS

As explained above ‘non-automotive’ paint aerosols include aerosols containing paints and
varnishes used to decorate and/or protect furniture, accessories, radiators and appliances.

These paint aerosols include primers, metallic and non-metallic topcoats, glitter sprays,
fluorescents, hammer finishes, chrome-effects, clear varnishes etc.

‘Non-automotive’ aerosol paints are formulated to deliver an even coating that dries quickly to
leave a smooth finish.

Coating systems need to be dissolved in a carrier solvent for application, these solvents, e.g.
acetone, need to be quick drying as well as and are also compatible with both paint resins and
propellants.

Common binders are one-pack acrylic, nitrocellulose and alkyd resins, and combination of them.

Paint technologists have developed a number of systems that can be used to reduce the VOC
content of paints; unfortunately these are not suitable for ‘non-automotive’ paint aerosols for the
following reasons:
e High solid coatings (‘Concentrate products): In order to be applied as an aerosol, the high
solids coating has to be diluted thus negating the VOC reduction benefit.
e Water-borne coatings: Industry made attempts to place such water-borne systems on the
market but technically they are unsatisfactory and are not viable for the following reasons:
a) Incompatibility between resins and propellants,
b) Poor atomisation of water-borne paints when use in aerosol dispensers,
¢) Safety concerns when metallic ingredients are used with water; for example, if zinc is
present hydrogen could be formed.
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e Two-pack coatings: There are now some two-pack spray-can technologies on the
professional/industrial market. However these paint aerosols cannot be used by consumers
because of the need for personal protection equipment. Additionally, pot life (product shelf
life after first use) is only of several days.

5. REACTIVITY CONCEPT

The recent new U.S. national legislation, based on the California Air Resource Board (CARB)
regulation, establishes a reactivity-based (MIR = Maximum Incremental Reactivity) standard for
aerosol spray paints.

The emission limits in the U.S. national standard are expressed in terms of the amount of ozone
generated from the VOCs per unit of coating material rather than in terms of the amount of VOCs
per unit of product, as traditionally has been the case for mass-based standards.

U.S. mass-based VOC legislation exempts substances which have a low potential to create
ground-level ozone, for example acetone which is used as solvent in ‘non-automotive’ paint
aerosols.

The main VOCs used in 'non-automotive’ paint aerosols have low or negligible Photochemical
Ozone Creation Potential (POCP), specifically in comparison to biogenic VOC:s.

Based on the facts that VOC emissions from aerosols are low and that those VOC have only a low
potential to create tropospheric ozone CEPE & FEA support the continuing exemption of ’non-
automotive’ paint aerosols from the Paint Directive 2004/42/EC.
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VOCs and non-automotive paint aerosols
Briefing paper (II) — Additional information

1. SCOPE

A joint CEPE-FEA delegation met the consultants Okopol and IVAM on 5 September 2008 and
presented a Briefing paper VOCs and non-automotive paint aerosols (dated 29" of August 2008)
which was circulated to the consultants before the meeting.

In point of view of the consultants some additional questions were raised. This paper provides the
additional information requested.

As explained in the previous briefing paper ‘non-automotive’ paint aerosols include aerosols
containing paints and varnishes used to decorate and/or protect furniture, accessories, radiators
and appliances.

These paint aerosols include primers, metallic and non-metallic topcoats, glitter sprays,
fluorescents, hammer finishes, chrome-effects, clear varnishes etc.

2. ESTIMATED EMISSIONS

The consultants requested explanations how CEPE-FEA have estimated EU-wide VOC emissions
from non-automotive paint aerosols.

This following information was already provided by e-mail on 24 September 2008:

“On a confidential base, major 'players' provided their EU production figures (number of
aerosols / units) for automotive and non-automotive paint aerosols. Additionally the figures have
been split into three different nominal volumes.

The collected data has been extrapolated with the production figures (number of aerosols / units)
from the FEA Statistics.

An average density and an average VOC contents have been agreed (expert judgment).

The VOC estimated emissions for non-automotive paint aerosols (2007 figures) is 19.7 kt.

Based on historical production figures (units), forecasts for 2010 and 2020 were respectively
estimated to 21.1 and 25.5 kt.”

3. RANGE OF VOC CONTENTS

The range of VOC contents in non-automotive paint aerosols, presented at the EC meeting on
9 April 2008 by the consultants, is very wide (436 to 890 g/l) and needs confirmation and further
explanation.
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IVAM shared the collected data from Safety and Technical Data Sheets available on the Internet
from only 2 companies covering all types of paint aerosols and even non-paint aerosols.

For the non-automotive aerosol paints market only, the range of VOC contents is typically
between 520 to 840 g/l.

This range is determined by the paint requirements using different solvents and propellants with
different densities, and different solids contents.

4. HIGH SOLIDS AND WATERBORNE AEROSOL PAINTS

During the meeting on 5™ of September 2008 the consultants asked for further information
concerning the technical feasibility of high solid and waterborne aerosol paints.

Paint technologists have developed a number of systems that can be used to reduce the VOC
content of paints. These are not suitable for non-automotive paint aerosols for the following
reasons:

1. High solid coatings (‘Concentrated products’):

VOCs are reduced by increasing the percentage of solid compounds within the paint. These types
of coatings need special equipment used in industrial installations for application. These
installations consisting of paint containers, pumps, hoses, spray-guns are heated to warm up the
paint in order to lower the viscosity of the paint and to insure spray-ability and flow during the
application.

High solid coatings (high solid contents, low VOC contents) are too viscous to be sprayed from an
aerosol. In order to be applied as an aerosol, the high solid coating has to be diluted to a similar
solvent content as conventional aerosol paints thus negating the VOC reduction benefit.

2. Waterborne coatings

Most waterborne coatings are based on emulsions and dispersions.

Waterborne aerosol paints show considerable disadvantages compared to solvent based paint
aerosols. Industry made attempts to place such waterborne aerosols on the market but technically
they are unsatisfactory and are not viable for the following reasons:

a. Incompatibility between resins and propellants

Most waterborne coatings are not stable once the propellant is added because it will dissolve and
destroy the dispersion/emulsion. The choice of raw material is limited because compatibility with
the propellant — only DME is possible — has to be assured.
Therefore only a few waterborne coating systems are compatible in paint aerosols but they have
not gained acceptance.
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b. Poor atomisation of waterborne paints when use in aerosol dispensers

Essential characteristics of the application are inferior compared to solvent based coatings.
The main disadvantages are:

- uneven flow

- lack of gloss

- spitting

- foam formation

c¢. Poor coating properties

Essential characteristics of the final surface are inferior compared to solvent based coatings.
The main disadvantages are:

- longer drying time

- worse adhesion on most surfaces

- Poor resistance against water and weather, limiting the use to interior applications only
- Less hardness and firmness of the surface against scratches

- Inferior product performance

d. Users’ safety.

A substantial part of non-automotive paint aerosol coatings are decorative effect coatings
containing metallic pigments. The presence of these metallic pigments in a waterborne paint
aerosol would lead to the formation of hydrogen within the aerosol container.

Even if coated metallic pigments are used, the agitation of the aerosol container could destroy the
coating of the metallic pigments and form hydrogen. The same applies to primers containing zinc
pigments.

As already mentioned CEPE & FEA support the continuing exemption of 'non-automotive’ paint
aerosols from the Paint Directive 2004/42/EC.
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INCORPORATION OF PROTECTIVE COATINGS INTO DIRECTIVE
2004/42/CE

This document has been prepared by the Protective Coatings Sector of CEPE in
response to a request from the EC consultants for us to consider including Protective
Coatings in the Product Directive 2004/42/CE as a separate annex, in order to regulate
VOC emissions from PC products used outside installations, which are currently
unregulated.

After an introduction on the role of protective coatings in our society, this proposal is
presented in 3 parts, as follows:

Part 1 — PC Scope and Product Categories

Part 2 — Opportunities for VOC Reduction, and Associated Costs

Part 3 — Effect of the Proposal on VOC Reduction in the PC Sector.

Date: 9 October 2008
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Role and importance of Protective Coatings for our society.

The following quote is taken from the June 2007 edition of ‘Materials World’, the
magazine of the Institute of Materials, Minerals and Mining, and states:

‘The chemical degradation and electrochemical corrosion of structural and functional
materials, apart from being an inevitable consequence of thermodynamics, is a huge cost
to modern industrialised economies.

The original cost of corrosion survey, the "Hoar Report" was commissioned in 1971 and estimated
that the cost to the UK economy was between 3-4% of GNP per year. Similar surveys undertaken
in the USA and Japan shortly afterwards also arrived at similar annual costs. More recently, a new
survey was commissioned in the UK for which the Institute, through the Corrosion Committee,
undertook some contractual work. Although more limited in scope this concluded that the cost
was still of the order to 2-3% of GNP per year. The recently concluded "Cost of Corrosion Survey"
undertaken by NACE International within the US context also produced a similar figure’.

At the 10™ European Symposium on Corrosion and Scale Inhibitors held in ltaly in
August 2005, a report from the University of Ferrara in Italy presented an even more
serious assessment of costs for the EU as a whole, claiming that corrosion costs every
EU citizen €250 per year, corresponding to 4.2% of GNP for EU member countries.

Whatever the true figure, there is no doubt about the importance of corrosion of metal
structures in modern life, and therefore the importance of effective corrosion control and
prevention.

Protective coatings are one of the main methods by which degradation of our modern
infrastructure is prevented and/or controlled. The authorities responsible for our highway
systems, railways, bridges, power generation facilities, oil, gas and petrochemical
installations and water distribution networks all rely on coatings designed and tested to
perform critical protective functions. The testing and approval procedures imposed by
these authorities reflect the importance of the performance of the coating system. This
may not just be an economic importance, but failure of the protective coating can in
some instances lead to weakening and even fracturing of the structure, with possibly
life-threatening consequences.

Changes in systems and technologies in the protective coatings field cannot therefore
be undertaken lightly — often years of exhaustive testing are required to provide the
confidence that novel technologies will provide equivalent performance to their
predecessors.

The protective coatings market, therefore, perhaps more than any other coatings sector,
is very much based on performance testing and approvals.
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Once this process has been completed, manufacturers are not guaranteed to recoup
their investment in new product development and approval, as the supply of protective
coatings is generally a competitive tendering process, with decisions made on a
financial basis from a list of approved products.

Despite the importance of the technical performance of the product, cost remains the
final arbiter, even though the coating itself typically represents only 5 — 10% of the
overall cost of most construction projects.

The importance of the end-use, and the particular dynamics of the Protective Coatings
market, are important factors in the recommendations put forward by the PC Sector
Group of CEPE

INCORPORATION OF PROTECTIVE COATINGS INTO DIRECTIVE 2004/42/CE

Part 1 - PC Scope and Product Categories

It is proposed that this section should be inserted into Annex | immediately after section 2
— Vehicle Refinish, to form a dedicated section of the Directive for PC.

Draft Wording for New Annex I — Scope — Section 3 — Protective Coatings

3. For the purposes of this Directive, ‘Protective Coatings’ mean products applied on site
and listed in the subcategories below. They are used for chemical resistance, corrosion
and fire protection of metal and concrete structures. They are not used for coating of
decorative panels and claddings, for decorative applications defined in section 1 above,
nor|for ships, Floating Production Storage and Offloading Vessels (FPSOs) or other
mobile marine craft.

Example applications include — typically but not exclusively — protection of structural
framework of steel-framed buildings, designed to provide long-term structural support and
integrity. Concrete, steel and other metallic structures such as petrochemical facilities -
including oil and chemical storage tanks — offshore structures such as jetties and oil and
gas platforms; infrastructures such as bridges, dams, waterworks, and harbour facilities;
pipelines, seagoing containers and power generation, including nuclear, hydroelectric,
coal, oil and gas powered stations and sustainable energy facilities.

3.1. Subcategories.

a) ‘multi-pack primers and intermediates’ means chemically curing anticorrosive
primers (excluding zinc pigmented primers (see ‘b’), prefabrication primers,
etching primers, holding primers and sealercoats), for steel and other reactive
metals such as zinc or aluminium, including primers formulated for application
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onto poorly prepared, contaminated and damp surfaces, and special primers for
adhesion to concrete. This category also includes two-pack barrier coats and
build coats / undercoats, including those with functional pigmentation, such as
micaceous iron oxide, or those formulated purely using opacifying pigments
and fillers.

Apart from long term anticorrosive protection, these products are used for a variety
of specialised applications, including heavy duty floor and bund coatings for metal
and concrete surfaces providing, for example, chemical and abrasion resistance or
self-levelling properties. Also primers for immersed surfaces and those used as base
coats for high-performance topcoats such as chemical resistant finishes.

b) ‘zinc primers’ means anticorrosive primers pigmented with sufficiently high
levels of zinc to provide sacrificial protection for metallic surfaces. These can be
formulated in organic resins — such as epoxies or polyurethanes (including
moisture cured polyurethanes) — or in inorganic silicate media. They are
generally used in conjunction with a high-performance topcoat where a high
degree of corrosion protection, or long term durability, is required. Inorganic
zinc primers may also be used for high temperature resistance and in some
specialised tank lining systems.

c) ‘one-pack primers and intermediates’ means the same as for multi-pack
primers and intermediates, but the products are formulated on single
component resin systems which cure by evaporation, oxidation or reaction with
atmospheric moisture.

d) ‘tank coatings’ means one- or two-pack coatings designed for application in
single or multi-coat (primer + topcoat) systems for lining chemical or water
storage tanks. These systems are specially formulated to have enhanced water
and/or chemical resistance.

e) ‘multi-pack finishes’ means high performance chemically cured topcoats with
good chemical, water and/or weather (UV) resistance, but excluding specialised
high temperature resistant finishes. These coatings are normally used in
conjunction with two-pack chemically cured primers and intermediates, and
they must therefore display good compatibility with and adhesion to, in
particular, category (a) and/or (b) products. The particular properties exhibited
by these finishes depend on their end use, and range from chemical resistance
to immersion or heavy duty non-skid floor finishing.

Multi-pack finishes also include products designed for application directly to the

substrate to provide both protective (anticorrosive) and decorative functions in a

single application. They may be gloss, semi-gloss/sheen or matt in appearance.

f)  ‘one-pack finishes’ means the same as for multi-pack finishes, but the
products are formulated on single component resin systems which cure by
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evaporation, oxidation or reaction with atmospheric moisture. They are
normally used in conjunction with category (c) or (a) products.

g) ‘intumescent coatings’ means specialised fire protection coatings which react
and intumesce (swell) on heating to create an insulating layer. This restricts
the increase in substrate temperature and delays or prevents structural
collapse in fire situations. Coatings which do not protect the structural integrity
of a building, but which prevent the surface spread of flame through
intumescent or other reactions, are excluded.

ANNEX II

C. MAXIMUM VOC CONTENT LIMIT VALUES FOR PROTECTIVE COATINGS

Product Subcategory VOC limit — g/I(*)(from 1.1.2012)

a Multi-pack primers and intermediates 290
b Zinc primers 460
C 1-pack primers and intermediates 420
d Multi-pack finishes 420
e 1-pack finishes 440
f Tank linings 370
g Intumescent coatings | Solvent borne 440

Water borne 140

(*) g/l ready for use.

Proposed amendment of 2004/42/CE — Article 3, clause 3.

Some Protective Coatings products are approved for use in highly specialised situations,
for example specific nuclear applications. These uses generally involve small quantities of
material, but because of the special properties required and the serious consequences of
product failure, the testing and approval process may be extremely onerous, lengthy and
expensive. The time and costs involved may be out of all proportion to the value of the
supply or the environmental benefit that may be obtained, providing little justification for
undertaking development and testing of reduced VOC product options.

It is therefore proposed that Article 3.3 of the Directive be amended to allow Member
States to grant exemptions from the regulations in such special situations, similar to the
situation in the US EPA where provision is included for certain small volume products ‘to
prevent the elimination of speciality products for niche markets that could not easily be
reformulated’.

PC suggest that the wording of Article 3.3 could be amended along the following lines:
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‘Member States may grant individual licences for the sale and purchase in strictly limited
quantities of products which do not meet the VOC limits laid down in Annex 1II:

e For the purposes of restoration and maintenance of buildings and vintage vehicles
designated by competent authorities as being of particular historical and cultural
value, and

e For highly specialised end uses where the cost and/or time required for the testing
and approval process is disproportionate to the benefit gained, or where the
consequences of product failure may compromise safety, health or the
environment.

Part 2 — Opportunities for VOC Reduction and Associated Costs

The objective of this document is to set out Best Available Techniques (BAT) for the
Protective Coatings industry.

In its preparation, all industry interests have been considered, so that it describes
realistic possibilities for reducing Volatile Organic Compounds (VOC’s) wherever
protective coatings are used outside installations. It also contains a proposal that will
produce reductions in VOC emissions that ultimately exceed the scope and targets of
the Solvent Emissions Directive as set out in Council Directive 99/13/EC.

This proposal is based on:

" An appreciation of the cost of steel and concrete degradation (through corrosion,
fire or other degradation processes) to the EU economy

" A knowledge of current and emerging protective coating technologies

" An understanding of the demanding expectations from the protective and value-
preserving functions of protective coatings, and

. A consideration of the different climatic conditions between northern and southern
Europe, and the effect of this on product formulation, performance and use.

Non-SED Protective Coatings Applications

Other than for building paints and vehicle refinish products, VOC emissions from the
use of paints is regulated through the Solvent Emissions Directive (SED), which applies
to paints used in ‘installations’. In the case of protective coatings, therefore, total VOCs -
expressed as a percentage of total paint and solvent usage - are limited to 37.5% by
weight for installations using between 5 and 15 tonnes of solvent per year, and 27.3%
for installations using more than this.

However, because of the nature of the steel and concrete protection market, not all
product supplied by protective coatings manufacturers will be applied in installations,
and a significant volume is applied at site for finish coating or maintenance work. At the
moment this usage is unregulated.
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Breakdown of the protective coatings market has proved to be very difficult because of
the unavailability of factual data, but estimates made by the PC members of CEPE
suggest that on-site applications account for between 35 and 40% of total paint volume,
the precise proportion varying depending mainly on economic factors, which affect the
ratio of new construction to maintenance carried out in the sector.

Protective Coatings are represented primarily by coatings using solvent-borne
technologies, although some water-borne and solvent free technologies are also used.
Solvent-borne protective coatings in some cases require the addition of solvents or
thinners prior to use — particularly in cold conditions where increased viscosities make
efficient spraying difficult without thinning - and solvents are usually used for cleaning
application equipment and in some cases for the preparation of steelwork, e.g. de-
greasing. The solvent used in the products and those used in thinning and equipment
cleaning are classed as VOCs.

Water-borne coatings predominantly use water as the carrier, but usually contain small
amounts of additives such as materials to aid film coalescence or to retard drying.
These are often VOCs but may be essential to achieve the required performance and
application properties.

Solvent-borne products play a very dominant role in the PC marketplace and are
generally preferred to water-borne products. These preferences are due to
considerations such as performance, application and handling characteristics and
aesthetic appearance.

Water-borne products are also very often less able to be applied economically at the
thicknesses necessary to provide long-term protection to exposed steel structures.

Solvent-borne products generally show the following advantages:

- Higher levels of performance on steel and other metallic substrates.
Easier application properties and greater film-build capability.

- Higher levels of film performance e.g. mechanical or chemical resistance.
- Increased aesthetic appearance e.g. better gloss and gloss retention.

Although technologies for water-borne products are continually improving, other than for
specific applications the PC industry does not believe they will be capable of replacing a
significant proportion of solvent-borne coatings, at least in the foreseeable future. Even
where replacement is possible, it will predominantly be in facilities where the conditions
for application and drying can be controlled — i.e. in SED installations.

Outside such installations, in Northern Europe particularly, unreliable climatic conditions
make the general specification of water-borne products, for site application, very risky.
For example, conditions which retard drying — such as high or increasing humidity — may
give rise to severe flash rusting of steel surfaces, affecting subsequent coating
performance. Even storage conditions of paint in the can may cause problems, as
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water-borne coatings are particularly susceptible to cold conditions and may be
denatured if the container is allowed to freeze.

The difficulty of overcoming adverse environmental conditions, along with the technical
disadvantages outlined above, makes a significant use of water-borne technology in the
PC market, in non-SED applications, difficult to envisage within the foreseeable future.

VOC Trends in Protective Coatings

Historical data for the VOC content of protective coatings is difficult to find; the best
estimate of overall average VOCs comes from data supplied by the British Coatings
Federation (formerly the UK Paint Manufacturers’ Association) which calculated that the
average VOC for this sector in the UK in 1990 was 545gm VOC/litre of paint.

A more accurate assessment of VOC content for the sector, for the EU15 states, was
determined by CEPE members and produced figures of 446 gml/litre for 2000 and
433gm/litre for 2005. Both the latter figures take into account the supply of solvent for
thinning and cleaning purposes.

The trend of reduction in VOC content of the overall paint usage reflects the influence of
national VOC legislation in some Member States and the anticipation by manufacturers
of the introduction of the SED from 31° October, 2005.

VOC Reduction Possibilities for On-site Applications

For the reasons outlined above, major VOC reductions through the replacement of
current technology by water-borne alternatives is not achievable for on-site applications
in the PC sector across the EU. Problems associated with low temperatures, high
humidities, surface cleanliness and condensation etc are currently difficult to overcome.

It is, however, possible to produce solvent-borne products with a lower solvent content
and modern high solids technology can be used to formulate products that offer many of
the attributes of traditional products but with significantly reduced solvent content. There
will be challenges for the paint industry — notably in achieving acceptable drying and
handling characteristics and in producing coatings capable of application at the lower
end of the required dry film thickness range. This is perhaps the greatest challenge for
paint and application equipment suppliers jointly — poor control of the thickness of high
solids products where low dry film thicknesses are specified leads to wasteful paint
usage and excessive applied costs. It can also lead to less-than expected reductions in
VOC emissions, if these are determined on the basis of VOC emissions per unit area.

In some areas of the PC sector therefore, high solids coating development and use will
be easier than others, and the process of formulating high solids/high build coatings is
already well advanced. In other areas, the required changes will take time.
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The industry will need to reformulate a large and important part of its existing product
range and this can only be achieved over a period of several years. Moreover, achieving
further reductions in VOC emissions will entail major changes to many products, to
product application techniques and to performance characteristics. Extensive — and
expensive — re-testing and re-approval of products will also be necessary in many
cases, and as the experience of the Deco manufacturers has shown, disproportionately
high costs may be associated with apparently simple ‘administrative’ consequences
such as product withdrawal and re-labelling.
The industry cannot, in many product areas, make low-VOC products that are identical
to existing ones. The significant differences that will occur will have to be communicated
to the end users and hence will require a detailed and extensive communication and
training programme between the coating producers and the coating users. The changes
will also have significant economic consequences arising from increased research,
development and testing, raw material costs and re-investment in manufacturing
equipment.

From the end user’s point of view also, technology changes will involve significant re-
investment — primarily in application equipment capable of dealing with more viscous,
reactive or temperamental products, but also in education and training of operatives to
use the new technologies efficiently.

It is therefore essential that in developing the guidelines for VOC reduction, a balance is
struck between environmental benefit, cost and practicability — there is little merit in
stipulating formulation criteria that make a product impossible to apply efficiently, or that
cannot be applied at an economic thickness.

The CEPE proposal is based on detailed input from across European industry and
hence utilises a detailed and widespread knowledge of the marketplace, customer
requirements and technologies. It is intended to maximise VOC reduction whilst
correctly addressing market issues. The proposal also takes into account the
technological, disruptive and cost implications of ‘staggered’ VOC reduction, and is
therefore based on a single ambitious reduction target with a slightly delayed
implementation timetable to allow manufacturing industry adequate time to re-formulate.

Part 3 — Effect of the Proposal on VOC Reduction in the PC Sector

There is no mechanism at present for collecting accurate data regarding paint and/or
solvent usage in the Protective Coatings sector, although CEPE data collated from its
membership provides a reasonably representative view of the ratios of different product
types used across the EU. However, in order to estimate the overall market size and
total VOC emissions of the sector, a considerable amount of extrapolation has to be
applied to the data, and the estimates presented below are therefore arrived at on the
basis of a number of assumptions.
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For example, for some member states of the original EU15 and most of the subsequent

10 accession states, the product volumes are not collated by national associations and
are therefore based on CEPE members’ best market estimates.

Based on these assumptions, it was estimated that the PC market within the EU15 in
2005 was 171KT of paint + solvent, increasing to 202KT for the EU25.

The estimated VOC emissions produced were 55.3KT for the EU15 and 65.5KT for the
EU25.

In determining the likely impact of the current proposal on these emission figures, it has
been necessary to make further assumptions regarding the proportions of different
sized users in the PC market. As a broad estimate the following market split has been
used:

SED Installations using >15 tonnes VOC — 25% of market in terms of product used
SED Installations using 5-15 tonnes VOC — 25% of market

Product used outside installations — i.e. on site or for maintenance, and hence non-SED
applications — 40% of market

Therefore, in the EU25, 26.2KT of VOC is estimated to be emitted from on-site
application of PC products.

This PC proposal is based on the following motivation:

e To offer significant reductions in the above emission levels, by bringing all on-
site PC application — including maintenance painting — into scope of the Product
Directive. The recommended VOC limits by product category are designed to
deliver a VOC reduction at least equivalent to the strictest requirements of the
SED itself.

e To remove the inconsistencies of interpretation from the current situation and
eliminate differences between member states in interpretation of the term
‘building’ (as used in the scope of Annex 1) and whether the PD applies at site,
in shop or both etc, in order to provide a more even playing field across the EU.

Product Cateqgories and VOC Limits

A detailed assessment of the PC market, carried out by CEPE membership in 2001,
showed the following product mix by volume:

Multi-pack primers and intermediates, including surface-tolerant products - 34.1%

Zinc primers — mainly zinc silicates, zinc epoxies and polyurethanes - 5.5%
Single pack primers and intermediates - 11.5%
Multi-pack finishes - 18.9%
Single pack finishes - 20.5%
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Tank linings - 47%
Intumescent coatings - 4.8%

Of the intumescent coatings, half were water borne and represented the only significant
on-site use of water-borne products in this sector. In general, these products are applied
on building new construction after cladding, so in a partially protected and potentially
controllable environment.

Thinning and cleaning solvent was supplied to a volume of 9% that of the total paint
supplied.

In addition to the above product categories, the following products are also included in
the PC product range, but are not included within the scope of the proposal for the
reasons outlined below:

Blast and Pre-fabrication primers — mostly applied in installations, so regulated under
the SED. Usage on site is very small.

Tie-coats and sealercoats, and Heat-resistant coatings — their function requires these to
be low solids and low film build, so little scope for re-formulation. Volumes sold
represent less than 3.5% of the market in total.

The maximum VOC limits proposed for the product categories that make up the PC
market are based on consideration of:
e current technology and anticipated advances in technology
e performance requirements of the products
e current best practice in coating application, and anticipated advances in
application techniques
e the need for products and specifications to allow and support efficient and
productive working practices, especially in application and handling operations.

Benefits of the Proposal

The benefits of the proposal must be measured against the objective of significantly
reducing VOC emissions from the PC sector.

By applying the maximum VOC levels per product category to the product mix for the
PC market (2001 figures), and reducing the cleaning solvent usage by 2% to allow for
greater uptake of solvent recovery techniques in the sector, the overall VOC percentage
can be determined. On this basis, the actual VOC usage would become 26.5% by
weight of total paint + solvent used in painting operations covered by this proposal —i.e.
well below the strictest VOC limit calculated for >15 tonne users under the SED.

This would equate to an actual VOC reduction for on-site PC applications from 26.2KT
to 21.0KT, a saving of over 5KT of VOC per annum.
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In practice, this reduction is a very conservative estimate because:

¢ All calculations are based on the maximum VOC for each product category. In
practice, we know that where a compliant coatings approach has been adopted
elsewhere, not all products will actually be supplied at the maximum limit and
most will be formulated well below it.

e The VOC limits assume that 5% of solvent supplied is used for thinning and
hence emitted. In practice, this is likely to be an overestimate of paint thinning. All
products are supplied ready for use, and thinning should normally be required
only to aid application in certain circumstances — for example in cold conditions
where increases in paint viscosity may be experienced.

o It is likely that product mix will change once the compliance limits are introduced.
For example 1-Pack primers at 420gm/litre will lose market share to Multi-Pack
primers at 290gm/litre, so reducing overall VOC.

e Specifications will increasingly be based on Compliant Coatings, so that painting
in installations will eventually be drawn into using higher solids technologies,
even if the regulations do not strictly require them to.

It is therefore anticipated that the PC proposal will bring about a greater than 5KT
reduction in VOC emissions from the sector.
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Protective Coatings Proposal to be incorporated into Product Directive
2004/42/CE

Response to Okopol Queries.

Q1 — Reduction potential of the proposal is relatively small.

While in terms of VOC tonnage, a 5KT reduction may appear small by comparison with some
other sectors, especially Deco, we would ask you to take into account the following factors,
which may help to put this reduction into perspective, and which illustrate the considerable effort
which the PC sector are willing to commit to in order to deliver this reduction:

1. The PC sector as a whole is only 4% of the size of Deco, and unlike Deco approximately
50% of PC usage is already regulated under the SED. In this context, a 5KT reduction in
emissions is not an insubstantial achievement, even by comparison with Deco.

2. Inreal terms, 5KT reduction from a sector whose non-SED emissions were estimated to be
approximately 26.2 tonnes VOC in 2005, represents almost 20% reduction, which is not
insignificant. Unlike DECO, the Protective Coatings sector does not have a large part of
indoor applications that could go to waterborne coatings.

3. In calculating the estimated reduction, we have assumed that all products will be supplied at
the upper limit of VOC content, as reliable figures for average VOC for each product
category are not available. In practice, the actual reduction will be related to the average
VOC of products supplied, not the maximum, so the true reduction in VOC emissions will be
significantly more than our 5 KT estimate. Some additional information regarding this is
given in the response to Question 4.

4. We do not believe that splitting steel and concrete coatings would have any significant
impact on these projections. Concrete coatings are a relatively small proportion of PC sales
and to regulate these separately would create an additional administrative burden for little or
no gain. This is because — as you rightly point out — many concrete applications already
utilise solvent-free technology and this will not be changed by targeted limits so their effect
on the VOC figures, both current and future projections, will be neutral.

Q 2 — Additional Solvents and their use in PC.

Your impression is correct — very little if any solvent will be used in site-applied activities in the
PC sector for surface degreasing. Our solvent figures are for thinning and equipment cleaning,
not surface cleaning. 9% is the 2005 level of solvent supplied for these 2 uses.

In our proposal, we have incorporated 5% of this as thinner to allow product to be adjusted to a
‘ready for use’ viscosity, which brings our approach into line with other sectors already operating
under the Product Directive. In practice, not all products will require the use of this thinner
percentage (and it is likely to be seasonal, with little or no thinning being required in warmer
weather) so 5% in reality is likely to be an over estimate — hence some additional savings may
be obtained here.
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Of the remaining 4% currently supplied for equipment cleaning, VR figures — and recent
experience of operating under the SED — suggests that solvent use in equipment cleaning can
be and is being reduced significantly by the use of solvent recovery etc, so we have reduced our
projected ‘cleaning’ solvent figure from 4% to 2% - which again we believe to be conservative,
as trials carried out by VR showed that an 80% reduction in cleaning solvent was achievable by
these measures.

Q 3 — Text on exemptions.

We agree with your revised wording being
“For highly specialised end uses of protective coatings as defined in article xxx, etc."”
This to prevent new exemptions to be claimed under DECO.

Q 4 — Relationship between current overall average and proposed product VOC limits

We think you are perhaps confusing the relationship between maximum and average VOC
figures.

433gml/litre was the overall average VOC figure calculated for the PC Sector as a whole in
2005. Within this figure:

e Some product categories had much higher averages than 433gm/Itr, and some much
lower.

e Our product categories are quite broad and — by the nature of the PC business — each
includes a range of products whose VOC contents are often dictated by their particular
end use. For example, some product applications are met ideally by high solids / low
VOC products, but at the other end of the scale some applications require properties that
can only be delivered from lower solids technologies.

Therefore, our most accurate industry data from 2001/02 (which we believe will differ only
slightly from 2005 figures) show:

Product Maximum VOC from PC | 2005 Approximate Data expressed as ‘Ready for U
Category Proposal gm/litre Average VOC Maximum VOC

b 460 480 575

e 440 500 545

g 440 345 465

c 420 505 555

d 420 415 480

As the data shows, it is unfair to compare the overall sector average — or even individual
product category averages — with the proposed new limits.

If 2005 actual maximum VOCs are compared with the new proposed limits, it will be seen that
the proposed reduction is considerable in every category except ‘g’. This is an exception
because some types of intumescent paint (for cellulosic fires) require properties related to
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thermoplasticity and melting point to be effective, so the scope for re-formulation is very limited.
However, even here we are bringing down the maximum VOC limit from its 2005 maximum.
Please note also that this product category includes products formulated for hydrocarbon fires,
applied at much higher thicknesses for oil industry applications, which are very high solids
products and which therefore have a significant effect on the average VOC for this category,
which is considerably lower than the maximum for the category, and also much lower than the
2005 overall average of 433gm/litre.

Because our approach is to significantly reduce the maximum VOC limit, this will take a
significant range of higher VOC products out of the market. These will be replaced by higher
solids products, resulting in an overall significant reduction in the Sector average. The
relationship between maximum and average VOCs in the table above demonstrates that in
practice the average will be well below the maximum for every product category, so that in real
terms the actual VOC reduction we will achieve will be significantly greater than the 5KT we
have estimated, because this is based entirely on the maximum figures.

Q 5 — Relevance of cost implications for users of lower VOC products.

Many of our existing higher VOC products are still in use because their applications are
specialised and cannot easily be fulfilled using lower VOC alternatives. Our proposal will, in
every product category, remove from the market a range of these higher VOC products, and
these will have to be replaced.

This may require a variety of solutions, from development of novel technologies in some cases,
the use of more sophisticated application equipment in others, and in almost all cases re-
training of specifiers and applicators.

One of the common consequences of this proposal — across almost all product categories — will
be changes in product properties such as drying and curing, which will create challenges for
formulators and applicators and which may require undesirable solutions such as increased use
of energy (heat) to reduce productivity problems. All of these challenges must be met and more
acceptable solutions found in the time available before this Directive comes into force. The
industry is committed to facing up to this challenge.

Another aspect of this question is that even where current technology may be appropriate and
will not cause difficulties in one product category, it must be recognised that very few coating
specifications are based on products from a single category — usually a specification will involve
at least a primer, an undercoat and a finish. In many cases, while we can accept that the
proposed VOC limits for finishes may not create serious problems for an applicator, or the need
for different application technology, the fact that he first needs to apply a primer with a much
lower VOC content might well cause considerable difficulties, requiring re-assessment of
equipment, process factors such as drying and overcoating times and re-training of applicators.

We must therefore consider difficulties in the context of a typical specification, not just individual
product categories.
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Q 6 — Assumptions in market estimates.

The estimates of market size and VOC emissions is based on input from CEPE member
companies, since no reliable data have been collated by any other body.

During this study, the Protective Coatings Sector Group of CEPE included representatives of
the 9 major manufacturers supplying the EU member states, most of which also supplied the
new Eastern European member states.

From their knowledge of the market in each country, members were asked to provide estimates
of market size in each. The estimates were supplied in confidence to CEPE, who compared and
collated the information to create a ‘best estimate’ for each country. The most reliable estimates
were considered to be those where most member companies were active and could provide
data, and figures for some Eastern European countries were therefore probably the least
accurate.

The data supplied in this way provided an estimate of total EU market size in litres.

The PC Technical Committee then provided information to CEPE regarding the product split
supplied into their main markets. The Committee decided on the product categories that defined
the PC market, and identified the information necessary in order to quantify VOC emissions
from the sector, which included:

e Volumes supplied in each product category
e Average SG of products in each category
e Average VOC in gml/litre for each product category

Each member company provided its own information in confidence to CEPE, who analysed the
data and determined a comprehensive picture of the PC market in the EU, comprising total
market size, product split, VOC by product category and in total, and a rough estimate of
individual country contribution to consumption and VOC emissions.

It was accepted that the detailed breakdown would include inaccuracies due to the assumptions
made — in particular in relation to Eastern European countries — but that the overall estimate
would be the best currently available.

The main assumption made was that the product split and average VOC per product category
would be the same in each country, except where variations were known to occur. No variations
were recognised for Eastern European countries, so the same principles were applied as to the
Western states, even though we suspected that in 2005 the overall VOC content of Eastern
European products would be higher than in the West.

Although this may have distorted the starting point to some extent, its only effect on the current
proposal would be to under-state the VOC reduction tonnage this proposal will achieve.

090114 JvdM

End of document
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Impact Assessment — Protective Coatings proposal for inclusion in Directive 2004/42/CE.

090424

1. Proportion of the protective coatings market that would fall under the scope of the proposal and
that is already compliant with the proposed limits as opposed to the proportion of the relevant
market that currently exceeds the proposed limits (by volume or by value).

Industry data collected and analysed in September 2003 identified the maximum VOC levels then in
use for each category of protective coatings. These values are presented in the table below,
alongside our proposed maximum VOC contents for each category. In each case, the data are
presented with 5% solvent added, to provide a comparison of the figures ‘as applied’.

Product Category Maximum VOC in gml/litre as applied (i.e. including 5% thinner)
Protective Coatings Proposal Actual Market Data (Sept 2003)
2-pack Primers and Intermediates 290 445
Zinc Primers 460 570
1-pack Primers and Intermediates 420 550
2-pack Finishes 420 480
1-pack Finishes 440 540
Tank Linings 370 470
Intumescent Coatings Solvent Borne 440 460
Water Borne 140 No data

There has been substantial downward movement in the overall average VOC per product category
since late 2003 as a result of introduction of the SED, but we believe that because these are broad
categories representing a range of product end uses, there is still a requirement for specialized
products at the upper end of the VOC scale.

The reduction in the 2003 maximum figures is therefore likely to be rather less (than the reduction in
overall average figures), but we have no data to quantify the proportion of the market that remains
above our proposed limits. It is evident from the table, however, that in all categories except
intumescents (which are a special technology and hence a special case) the reductions in upper
limits that we propose are significant.

2. Cost of investment by manufacturers (production equipment, product re-formulation, re-
testing and re-approval, stranded assets).

Most protective coatings manufacturers already have equipment capable of producing the higher
solids products required by our proposal. There may be impacts on operating costs and efficiency
(see question 3 below), but the cost of re-equipping is estimated to be minimal.

The greatest effect is likely to be the cost of re-formulating and, particularly, the cost of re-testing
and re-approval of compliant products and specifications.

The bulk of re-approval costs is likely to fall on the major manufacturers — see question 5 below —
but all manufacturers will face the re-formulation of at least part of their product range.
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3. Operating costs (changes in costs of raw materials or production processes, other impacts on
operating costs and profitability).

Raw material costs for higher solids technologies will inevitably be higher, even on a solids : solids
basis. Therefore both costs per litre and per square metre covered will increase.

Higher solids generally also mean higher viscosity products, so pigment dispersion becomes more
difficult and speed of manufacture is likely to suffer as a consequence. There may therefore be
some impact on process costs (energy utilization etc) and also on productivity in terms of litres
produced per hour.

While all of these factors will impact on manufacturing costs and pricing to the customer, an indirect
effect of the changes is that lower volumes of paint will be required to coat the same surface area,
so consumption is likely to fall, with a consequential effect on profitability.

4. Competitiveness of EU companies (import penetration of EU market, impact on exports to
non-EU countries).

CEPE propose that the Product Directive should apply only to site (or ‘in situ’) application and
excludes coatings applied at point of manufacture, so there is no possibility that articles can be
coated outside the EU and imported. Therefore, provided that this proposal is accepted, and that
border controls are effective in preventing the importation of non-compliant coating products, the
impact of imports should be neutral.

The effect on exports would also be minimal, except that global suppliers will need to maintain a
wider product range to cope with different requirements within and outside the EU.

5. Competition and impact on SMEs (companies having to leave the relevant market sector or
cease operation altogether as a result of the proposal, changes in start-up costs for new
companies, any impacts specific to SMEs).

The main costs of changing to lower VOC products and/or technologies are those incurred in
product re-formulation, testing and re-approval. SME’s are likely to be affected to a greater extent
than larger companies because they are likely to be slightly less prepared for change, hence our
suggestion that the implementation date is delayed to allow time for smaller companies to carry out
any necessary re-formulation.

SMEs will also face greater challenges because they have lower sales volumes to justify and
compensate for the investment required in re-formulation.

However, re-approval costs are less likely to affect them, as few SMEs have traditionally been able
to afford the high costs of customer or market-specific approval procedures anyway. Oil and utility
company approved lists, for example, are dominated by the leading multinational paintmakers, who
can afford to undertake expensive test programmes and maintain the rigorous quality and
surveillance procedures required by the approval bodies.

In the PC market, the need for SMEs to comply with and/or be approved to ISO, Norsok and other
performance standards will generally have a greater impact than will re-approval of VOC compliant
products.
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The impact of the proposed Product Directive on startup costs for PC companies is considered to be
very slight. The only possible effects are the increased raw material and processing costs, but as
the Directive should ensure a ‘level playing field’, these factors should be competitively neutral.

6. End-users (cost of additional application equipment, changes in application techniques, product
end-price, product performance characteristics - durability of coating, labour time needed for
application).

End users will see an initial increase in price, and in some cases will require training of operatives to
avoid excessive and wasteful product use. This will be particularly important where low thickness
specifications are switched to higher solids products, which will be more difficult to apply
consistently at the low end of their thickness range.

In terms of application equipment, many contractors already have suitable spray equipment, but a
minority will be faced with upgrading to more robust technology. Depending on the particular
product and end use, the upgrade may be modest (<€12K) to high (>€30K).

No manufacturer should knowingly downgrade product performance and we would envisage that
durability and service life of PC systems will not in general be affected, although a few speciality
applications may need consideration — hence our request for provision to be made within the
Directive for ‘exceptions’ that cannot be accommodated within the new limits.

Perhaps the greatest difficulty for end-users will be getting used to new products and technologies -
in particular ensuring that they can be applied efficiently (as referred to above) and that processes
are modified to cope with changed characteristics. For example, some of the higher solids
technologies will be slower drying than their current counterparts, so there may be impacts on
productivity, ‘dead time’ etc.

7. Impacts on employment in the EU and impacts that may disproportionately affect particular
Member States or regions.

Provided that the CEPE proposal for the Product Directive to apply only to on site application is
accepted, the vast majority of the structures coated will be fixed and within the EU. Therefore local
or EU labour should be mainly used and the impact on employment should be minimal. If the ‘on-
site’ proposal is rejected, the converse would be true as any items that are not coated at site may
be preferentially coated elsewhere and then imported.

We do not anticipate any disproportionate regional effects, other than those associated with the
general movement of labour within the EU.

8. Environmental impacts other than VOC reduction (energy consumption, waste and recycling,
discharges into the soil and water, fuel consumption and vehicle emissions, use of renewable
and non-renewable resources).

There are likely to be both positive and negative environmental impacts; these are difficult to
quantify but overall the impact will probably be close to neutral.

Examples of positive impacts are that less volume of paint will be used and less solvent therefore
unnecessarily transported from manufacturing plants to sites of application, so fuel consumption
and vehicle emissions will be reduced accordingly.
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Energy consumption during manufacture could itself be neutral — less product will be manufactured
but more energy is likely to be expended per litre produced.

There is unlikely to be any change in impact on discharges to soil and water.

9. Any other costs (product withdrawal, re-labelling, cost of training end-users on new products —
proportion of this cost to be paid by manufacturers and what proportion by end-users).

As already indicated, there is likely to be a need for operative training as new technologies and
products are introduced. This is likely to focus most heavily on the efficient and cost-effective
application of compliant products, and hence on technique rather than just on the introduction of
new application equipment.

Much of this training will be undertaken by the supply industry, as they introduce new products into
the market, but inevitably some end users may also need help from outside training providers.

Product withdrawal is a potentially significant cost, especially as the 12 month transition period
imposed on Deco products is too short to allow all stocks to be used up through the supply chain
and/or on large projects, which will create inevitable obsolescence for a proportion of product
manufactured immediately before the Directive comes into force.

Similarly, re-labelling of stock already in the supply chain could create a very large cost impact, as
determined by Deco when the Directive was first introduced in 2007. This cost could be minimized
by increasing the transition period to 24 months, as suggested previously by CEPE.

10. Wherever you may have information/data available on the above impacts, we would also
welcome if you could indicate what geographical area such data relate to (EU15, EU27, etc.).

Most of our information comes from National Associations within the EU15, and we have very
limited reliable feedback from the newer member states. However, most of the multinational
manufacturers have expanded into the Eastern countries of the EU so technologies that are
available in the EU15 will also be accessed more widely. Perhaps the greatest difference is that the
impact on local SMEs in some Eastern member states is likely to be more pronounced so the time
to implementation should take this into account.

11. In addition, we would be grateful if you could elaborate on the applications that are likely to fall
under the proposed exemption for speciality products.

Our main reason for requesting the exemption clause is that some protective coatings ‘speciality’
products are approved for specific applications after exhaustive and expensive testing, but the
volumes of product involved would not really justify either the time or cost of re-testing. In some
cases, the requirement is urgent, so insufficient time may be available for re-testing anyway.

Some of the examples discussed are products with special properties for the nuclear industry,
where testing can take anything up to 12 — 15 months, and where the consequences of introducing
replacements without proper testing and approval could be very serious. The ‘LOCA’ or ‘Loss of
Coolant Accident’ test would be an example.
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Other examples will also no doubt arise from time to time, but we expect them to be rare and
wherever possible — within time and cost constraints - we would support replacement with compliant
products.

Obviously we would therefore agree the need to control approval of any such exemptions, so we
would endorse a procedure that requires strict justification.

End of document
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Interview ‘SHR Timber Research’; Wageningen, the Netherlands
29-04-08

spoken to: Niels Lutke Schipholt; project leader wood coating research.

Focus: Supporting information concerning the feasibility of water-based coatings in the timber
industry (= the production of window-frames, doors, stairs etc, incl. coating).

Background:
- Variable interpretation of the Decopaint directive in the member states, some of them applying

the directive to small wood coating installations (< 15 ton VOC/yr.).
- In The Netherlands, the timber industry has to comply with using wood coatings that contain
at maximum 150 gr. VOC/litre (i.e., water-based coatings), since 2004.

SHR (www.shr.nl)

SHR is the main research institute in the field of technical research on timber products, including
coating performance. SHR has carried out most of the background studies on the feasibility of low-
VOC (mainly waterborne) coatings in the timber industry and has developed quality standards for
timber products and for coatings used in the timber industry.

Summary of Niels’ opinion

- The Decopaint directive is much too soft, because it leaves open the opportunity to use
solvent-borne coatings (with only slightly lower VOC-levels).

- Waterborne coatings perform at least as well as solvent-borne in the timber industry. They
perform incomparably better than the WB products of 10 years ago. However, there are large
differences in quality in both water-borne and solvent-borne products.

- Water-borne coatings are feasible — technically as well as economically — in all timber
companies; large and small, in each member state. Companies may either choose for
investments in drying equipment (i.e. have a shorter production cycle), or accept longer drying
times (with less investments). Both options provide high-quality finishes (details below).

Various (3) ‘production systems’ for the production of timber for the construction industry
- In order to understand information on the feasibility of waterborne coatings in the timber
industry, one has to understand more about the production systems:

Name of system | Coating applied in the factory | Coating applied at construction site

Primer system Primer 2 layers topcoat

Undercoat system | Primer + Undercoat 1 layer topcoat

Topcoat system | Primer + Undercoat + Topcoat |none

- Until recently, the ‘Primer system’ was most common in the Netherlands, i.e. relatively much
coating activity on the construction site by housepainters. In many other countries (e.g.
Germany) it was more common to apply the Undercoat or Topcoat systems, i.e. to supply the
construction site with ‘ready-to-install” window-frames etc.

- However, it is not allowed (in the certification schemes involved; see below) to apply
transparent coatings at the construction site, so these have always been applied in the factory.

- In the Undercoat and Topcoat systems, the timber factory has a greater responsibility for the
durability of the product (reflected in the warranty periods).

- Now there’s a shift towards ‘more coating in the factory’, because drying circumstances, and
therefore quality, can be more controlled. Also partly as a result of the Decopaint directive
which will force housepainters to use lower-VOC topcoats.



Feasibility of waterborne coatings in the timber industry

“Waterborne coatings are no problem anymore in the Dutch timber industry. They perform
ever better. Waterborne coatings should be no problem in the Furopean timber industry.”
All coating activities in the Dutch timber industry have been strictly certified. The branch
association (NBvT, Dutch Union of Timber Manufacturers), research and certifying institutes
SHR and SKH, and paint manufacturers have cooperated closely in this matter.
Certifying schemes include BRL 0801 on “Requirements for timber”, BRL 0814 on
“Requirements for primer systems used in the timber industry”, and BRL 0817 on
“Requirements for Undercoat and Topcoat systems used in the timber industry” (under
development).
Major aspects assessed include:
o thickness of the coating film
o outdoor durability (against UV radiation, water etc.) and gloss retention
o water vapour permeability.
The requirements also include certain design aspects, e.g. specific design aspects of a window-
frame which reduce the possibilities of the entrance of water.
Timber factories have a number of options, in order to achieve the required product quality
with the prescribed waterborne coatings (max. 150 gr. VOC/I). These have been described in
two Annexes (4 & 5) to the certification scheme BRL0O801. Annex 4 describes, for each of the
3 ‘production systems’:
o The required number of topcoat layers and the film thickness of the topcoat applied at
the construction site (the total paint system should have at least 3 layers).
o Various application options, e.g. spraying or flow-coating.
o Maximum water-permeability required (in gr/m?).
o Durability demands (no scaling, no cracks etc.).
Annex 5 provides requirements and guidelines for:
o The required film thickness and the number of layers of the total coating system and
its components (i.e. primer — undercoat — topcoat).
o The Drying conditions in the factory, in order to achieve the required quality. The
drying conditions differ for the Primer system and the Undercoat/Topcoat systems:

Drying conditions prescribed for waterborne coatings — until March 2008

Primer system | Undercoat & Topcoat
Systems (old!)

Flash off Temperature > 15°C > 15°C
(evaporation of water; | Relative Humidity % | > 70% >70%
per layer) Time 10- 20 min. 10 — 20 min.
Initial drying Temperature 15-35°C >23°C
(per layer) Relative Humidity % | < 75% <50%

Time consult supplier | > 4 hours

Air velocity > 0,2 m/s > 0,2 m/s
Complete curing Time > 48 hours > 60 hours

Temperature > 15°C > 15°C

Remarks:

- During flash-off, the relative humidity should be /arger than 70% to prevent a too quick

evaporation of the water — this improves film-formation.

- During initial drying and complete curing, the humidity should be lower, to enhance curing.

Note w.r.t. investments feasibility of water-borne coatings!

- The drying conditions for the ‘Primer system’ were feasible for every company, without many

specific investments.
o However, with waterborne coatings, stainless steel spraying equipment should be used
o Water-evaporators should be bought, in order to achieve the minimum 70% RV.
The drying conditions for the ‘Undercoat’ and ‘Topcoat’ systems described above (> 23°C,
RV<50%) would imply investments in drying equipment (heaters & separated drying room).




Some companies have opted for that, but not all of them could make the investment.
Therefore, the demands have been adapted. Now, 9 specific options for drying conditions
(temperature, humidity, time) have been specified in a draft guideline of March 2008.
o e.g.one option is: spraying 2 layers on one day, then an overnight drying period and
subsequently spray the 3. layer — for some small companies this is very efficient.
o e.g., when a company opts for drying at (e.g.) 20°C, the investment is low: a few
heaters and a few curtains are sufficient.
- Coating manufacturers state for which drying conditions their products can be used.
- Timber companies now can very flexibly choose for:
o Either investing in drying tunnels etc.
o Or allow longer drying periods.
- In this way, waterborne coatings are feasible for every company, including very small SMEs.
- Waterborne coatings can also be used for ‘bleeding’ wood types. The employers’ association
themselves have asked the Dutch authorities to abolish the exception in the substitution rule
for bleeding wood types.

Product types included
Solvent-borne products are mostly silicone-modified alkyds.
Major waterbased product types include:
- Alkyd emulsions (many times modified with acrylate) — these perform very well.
- Polyurethane-acrylate dispersions or pure polyurethane dispersions (the latter are still a little
too expensive, but they are upcoming).
Acrylate-modification of alkyd-emulsions improves outdoor durability.
Many waterbased products in the Netherlands now perform better than the solvent-based products.
Other EU-countries may take advantage of the experiences built-up in the Netherlands.

Frontrunners
Frontrunners in this market are not the big companies such as Akzo or Sigma, but smaller niche
players such as Anker Stuy, Drywood. In addition, PPG is a major player (now merged with Sigma).

New developments
For some years, a few other developments have been taking place as well:
- the use of UV-drying coatings (waterborne available as well);
- the use of 2-pack polyurethanes
- the use of powder coatings.
Companies that have to invest now in new low-VOC technologies might opt for these instead of the
‘normal’ waterborne coatings.

Other remarks on the Decopaint directive

A classification in ‘paint types’ is not useful. Classifications should be made according to the
application (which has been largely done in the current PD).

Suppliers may sell one and the same product as a ‘primer’ and a topcoat’.

Furniture coating

In a number of cases, the feasibility of waterborne coatings in the furniture industry is less than that in
the timber industry. High demands w.r.t. gloss, scratch resistance, chemical resistance (cleaning
agents), and specific wood types (e.g. oak) reduce the feasibility in some cases.

Final
There are much more documents, certificates, guidelines etc. Many of them in Dutch. I have attached
one document in English, which describes testing methods for coating performance.
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CEPE’s accompanying note with the responses on the impact
assessment of option 8.
Date: April 28, 2009

This impact assessment takes as propositions:

- Every installation not covered by SED (1999/13/EC) or a national similar rule
(with lower thresholds than 15 Tons of VOC/year) is held to use PD compliant
products for wooden substrates.

- Touse in the PD only the term ‘wood substrates’ in general. There would be
no longer a reference to ‘trims, fittings and associated structures’. This
broadening to all wood would simplify the work for installation holders as they
no longer need to split their coating jobs between building products and ‘other
wooden articles’. They just use PD products for all wooden articles.

- Such challenging VOC limits for wood coatings that only 100% solids
materials (UV curable) and Waterborne (WB) coatings could comply.

CEPE comments

The highest impact from these propositions will be felt by the installation holders as
they are the ones that apply the wood coatings. As far as CEPE knows this highest
impacted group is not being consulted in this impact study.

But as these installation holders form the customers of our members since many
years, CEPE can make some quantitative remarks on these propositions. CEPE
recommends Oekopol to check these CEPE comments with this group.

Impacts for small installation holders in member states that have no national rules for
small installations.

- Their coating activity for wooden substrates (an industrial process) is herewith
becoming subject to a Directive that is working via a description of a product
with an intended use and substrate (in Annex | of PD). The Product Directive
does not describe their ‘coating activity’. They are not affected by the legal
text but impacted by the consequences. This Product Directive was adopted
for the application of coatings ‘in situ’ (by a professional painter or by a Do |t
Yourself-er).

- Their pallet of coating aspects they can offer to their customer (the furniture
manufacturer) such as gloss, range of colours and chemical resistance, will
be drastically limited as these aspects are not to be obtained via the coatings
that are meeting the VOC levels as proposed(UV and WB).

- Their competitive position will be weakened against those who can still use
this broad choice of products to obtain every requested coating aspect. These
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are the large installation holders that fall under the SED and the small
installation holders in EU member states that have small installations covered
under a national kind of SED and installation holders outside of the EU where
no VOC reducing regulations may exist.

- Their suppliers (the coating producers) will implicitly being held responsible
for discriminating the small installation holder from their competitors with
larger installations. The suppliers may continue to offer the broad choice of
products to the large installation holders and ‘are expected’ to only supply PD
compliant coatings to the small installation holders.

- For these above reasons the small installation holder may be tempted to
increase his consumptions of VOCs in order to fall under the SED’s VOC
threshold.

CEPE’s position

CEPE strives for ‘better regulation’ via a clear distinction between SED and PD and
therefore recommends:

- do not let a product based regulation rule the activities of a small industrial
application of wood coatings.

- when small industrial coating activities should be regulated on VOCs, then
this should be based on the principles of the SED so that these small
installation holder can maintain their competitive position.

- Enforcement is therewith made via the user and not via a kind of control of
the dealings of the ‘placer on the market’ who is expected to discriminate
between his customers.

The problem of overlap as mentioned in the Interim Report chapter 6.4.4

.. the same activity may be under PD in one country and under SED in another
country.....

is a result of making a claim for the use of a product in the PD without making any
differentiation on where the coating is applied. Hence obliging every type of
application (industrial, professional and Do It Yourself) that deals with the ‘intended
use and substrate’ to use the product with the restricted VOC content.

It would greatly clarify the situation when an application at ‘a point of manufacture’
would be excluded from the scope of the Product Directive.
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CEPE'’s position for Non Inclusion of the Marine Paints
in a revised Product Directive — 2004/42/CE

General

Overall CEPE considers the Product Directive (PD) an effective tool to reduce VOCs
in those paint segments where a high proportion of paints are applied ‘in situ’ and
where the Solvent Emission Directive (Directive 1999/13/EC) (SED) is not the suited
instrument.

CEPE’s Marine Coatings sector group

The members of this sector have made motivated estimations of the amount of VOCs
that are not covered by the SED. Making VOC reductions in these marginal
quantities would be disproportionate against the costs for industry. The motivation is
given in this document.

Marine Coatings Sector characteristics.

The sector of Marine Coatings covers the application of paints on ships with a length
over 25 meters and with a commercial purpose. The coatings in the Marine Coatings
scope are applied either on newly built craft or for maintenance and repair purposes.
Typically a coating system on a ship’s hull comprises the build up with 3 different
paint types (primer, mid-coat and top-coat).

The sale of paints is only business to business and the application of paints in this
sector is done only by professional applicators.

Pleasure boats e.g. yachts are another market segment and differ by the people that
apply the paints and by the types and functions of the paints.

The main reasons to NOT include Marine Coatings into the Product Directive
2004/42:

1. Uneconomical cost / benefit ratio in terms of size of market.

e In the EU 27 there are approximately 450 ship yards. 85 % of these shipyards
have a yearly VOC consumption that makes them fall under the provisions of the
SED. They will therefore already have to control their overall VOC emissions in
accordance with the limits specified in this SED. Without having official numbers
the best estimate is that there are no more than 70 Marine shipyards outside the
SED and thus with a VOC consumption below the 5 T/y. Not counting ltaly,
Slovenia or Austria (where an installation threshold of 500 kgs of VOC is
applicable). Even with an assumed maximum use of 5 Tons of VOC per yard
(just below the SED threshold) the total annual VOC outside of SED installations
would not be more than 350 Tons. These 350 Tons of VOC would originate from
maximum 750 T paint (assuming the typical solids content of 50 %).
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Technically feasible VOC reductions per type of product would therewith lie in the
order of several tens of Tons. Product development and market introduction
activities for such products are in the magnitude of 500 k€ per one type of paint
(see table below). If reductions over all 3 types of paints have to be made this
would be 1,500 k€. The relevant paint volumes via which these costs will have to
be paid back are too small to make this investment economical.

Market Effects on SMEs. Danger of further delocalization of the small yards
for ship building and maintenance.

‘Marine’ is a global, rather than a national business. Ships can dry dock in any
country in the world, so product-related restrictions on VOC content of ships’
paints could lead to significant competitive disadvantage and a loss of business

to non-EU shipyards.

Table: Typical product development and market introduction costs

for one type of product.

ACTIVITIES COSTS
Development Time 4 years
Chemist Cost ~ 80k € pa
Development Cost | 320k €
Test & Trials 70k€E
Certification 40k€E
Register New Raw Material. * -
Introduction; Marketing/Advertising etc. 70 k€
Total: 500 k€

* Registration of a new RM could be in the order of several k € s but not many new RMs are

introduced so have not included.

090211 JvdM

CEPE aisbl = Avenue E. Van Nieuwenhuyse 6 = BE-1160 Brussels = T: +32 (0)2 676 74 80 = F: +32 (0)2 676 74 90 2

secretariat@cepe.org ® www.cepe.org



Assessment and Review of Directive 2004/42/EC Final Report - Annex 44

Annex 44 Stakeholder Document
(European Recreation Marine Industry)

44 EURMIG - Position for non
inclusion of the Pleasure Craft- and
Super Yacht Industry in a reviewed
Product Directive- 2004/42/CE,
Brussels, September 2008

November 2009 v4 Annex



European Union Recreational Marine
Industry Group

Rue Vautier 54
Brussels

Belgium

B-1050

Tel :+32 2227 0771

E-mail: eurmig@icomia.com

EURMIG position for non inclusion of
the Pleasure Craft- and Super Yacht industry
in a reviewed Product Directive- 2004/42/CE.

September 2008

Purpose of this Document

The European Union Recreational Marine Industry Group (EURMIG)
representing the European leisure boating industry, would like to use this
document to explain its rationale as to why the leisure boat- and Super Yacht
industry should not be included within the extended scope of the Product
Directive 2004/42/CE.

Introduction

EURMIG represents 37,200 businesses with at least 272,000 direct employees
generating revenue in the region of 23.4 billion EUR. Approximately 98% of these
businesses are Small and Medium-sized Enterprises (SMEs). The types of businesses
include boat builders (large manufacturers to craftsmen in scale), marine engine
manufacturers, marine and yacht paint manufacturers, high technology electronics
companies and equipment manufacturers. EURMIG’s members are the 17
Recreational Marine Industry Associations (MIAs) from EU and EEA Member States.

EURMIG is a committee within ICOMIA, the International Council of Marine
Industry Associations. ICOMIA is the worldwide trade association of the
International Recreational Marine Industry Associations (MIAs) with members in 29
countries including 17 in the EU/EEA.

EURMIG and ICOMIA have a specific interest in a number of European directives
which affect our businesses including Environmental and Health & Safety directives.
The recreational marine industry in the EU is a success story with sustained growth
over the last 14 years, which other industries with higher profiles are hard pressed to
match. It has not only retained its global leadership in many sectors but has also
improved in others.

Sector characteristics
= The European leisure boating industry covers 37200 businesses, including
boat and yacht builders and the repair and maintenance sector which
services vessels up to 24 meters in length.
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= Super yachts are usually defined as recreational vessels greater than 25m in
length and up to 500 tonnes in weight, registered either for private use or
charter. The Super Yacht building sector is enjoying a growth rate of more
than 70% since 2003 and European production is booming with 13 of the
world’s top 20 Super Yacht Builders located in Europe.

= European shipyards are an absolute worldwide market leader with over
280 projects currently under construction for yachts over 40 meters in length.
This totals more than 19200 km of hull length generating a revenue of 1.5m
EUR per meter produced (the total value of those projects alone is around
29,000bn EUR).

= There are today around 10,000 yachts in the world representing a large
market for refit, repair and maintenance services for European companies
in the recreational marine sector.

YOC use in the leisure boat- and Super Yacht industry
EU Super Yacht builders
Almost all (more than 95%) Super Yacht Builders within the EU have a yearly
VOC consumption which includes them within the scope of the SED
(1999/13/EC).

Yards with VOC consumption below 5 tonnes a year

Remaining yards in the EU with VOC consumptions below 5 tonnes a year,
and not situated in Italy, Slovenia or Austria where a threshold of 500 kg of
VOC is applicable for an installation. As professional users they will fall under
regional or local regulations and emissions will be controlled through the
yard’s environmental permit.

Do It Yourselves (DIY) activities

The DIY market for Yacht is very small. Based on the EU CAFE study
figures', VOC emissions from the DIY sector for Yacht equate to only 4.05%
relative to the total for Marine and Yacht combined. Of this 4.05% it can be
estimated that 50% of the DIY market is regulated by National, regional and
local rules therefore regulated within boatyards and marinas in which they
are applied. The un-regulated proportion of emissions from DIY equates to a
figure more like 2% relative to emissions from all of Marine and Yacht .

EURMIG recommendation regarding the scope of the reviewed Product
Directive

EURMIG believes the European leisure boating industry should continue to be
exempt from the scope of the Product Directive, 2004/42/CE.

EURMIG recommends that the SED continues to be the rule which regulates the
VOC emissions from its industry to ensure that customer demand for the highest
quality paint finishes to meet the highest quality standards can continue.
EURMIG envisages severe market effects on the European leisure boat- and
Super Yacht industries if they are included within the scope of the revised
Product Directive.

The EU leisure boating industry and Super Yacht Builders differentiate from their
commercial rivals in China and Russia etc due to the quality of the finished article

! Source: ITASA survey; VOC figures related to the 6th Environment Action Plan
of CAFE.
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they produce. EURMIG is concerned that including the European leisure boating and
Super Yacht Builders industry in the Product Directive will prevent European
boatyards from maintaining this differentiation, thus seriously compromising the
attractiveness of their products vis-a-vis their competitors.

It is vital that products which deliver the high aesthetics associated with the very
highest quality in this industry can continue to be used: if the quality of finish
decreases, clients would place their orders outside the EU.

At present the averaging approach in the SED allows yards to use a combination of
high and low VOC containing products within a solvent reduction scheme. This way,
high VOC containing topcoats which give extra high gloss and levelling (critical areas
demanded by the owners), can continue to be used successfully as the emissions from
these are offset by other products containing lower VOC content. Higher VOC
content is also required in certain specialized pleasure craft coatings because of the
variety of application methods that are used (brush, spray, roller). Indeed the highest
quality of the super yachts demands a different application to those applied to
commercial ships. EURMIG believes imposing a Product directive approach would
be too restrictive, preventing this from being possible.

Conclusion

EURMIG is not opposed to EU legislation containing high environmental standards.
On the contrary, EURMIG was supportive during the implementation of the SED and
developed a special reporting tool for the European Leisure Boat Industry which is
also available for use by the National Authorities of Member States.

The leisure boating and Super Yacht industry is a global business. Super Yachts
can dock in any part of the world, and an unfavourable change in environmental
legislation could lead to a very hard, competitive disadvantage and loss of
business to EU shipyards.

EURMIG and ICOMIA wish to continue to work with the EC in development of any
rule that affects paints and coatings for the recreational marine and Super Yacht
industry. We would be happy to share our recent experience including collection and
evaluation of solvent emission values from our super yacht industries’ yards and other
work with the European Commission (DG Environment) on the SED. We hope you
will take serious note of this industry's objections and exempt this industry from the
revision of the Product Directive.

For information regarding solvents and marine coatings please contact ICOMIA and
EURMIG Environment Executive, Albert C. Willemsen, 0031 6 21893603 or by Email
awbbv@yvodafone.nl or albertw@icomia.com

Az1lcd An ICOMIA Committee

INTERNATIONAL COUNG
MARINE INDUSTRY ASSOCIATIONS
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European Union Recreational
Marine Industry Group

Rue Vautier 54

Brussels

Belgium

B-1050

Tel :+32 2227 0771

E-mail: eurmig@icomia.com

Additional information on request of Consultant - Okopol

Purpose of this Document
The European Union Recreational Marine Industry Group (EURMIG) representing the

European leisure boating industry, has presented in September and November 2008 the
EURMIG Position paper and Motivation document for non inclusion of the Pleasure Craft-
and Super Yacht industry in a reviewed Product Directive - 2004/42/CE. The purpose of this
document is to supply Consultancy Okopol with more information regarding the National
rules related to VOC emissions with regards to the DIY activities.

In the Position paper and the Motivation document was explained:

As agreed with the EC (DG Environment), ICOMIA and her European committee
EURMIG developed in close cooperation with one of the members of CePe a special
SED Reporting tool. Authorities and Industry can down load this tool from ICOMIA
Website, www.icomia.com .

The EURMIG documents explained its rationale as to why the Leisure boat- and Super

Yacht industry should not be included within the extended scope of the Product

Directive 2004/42/CE.

The Motivation document explained, based on figures from IIASA survey (VOC figures

related to the 6th Environment Action Plan of CAFE): “Super Yacht builders and the

Refit/R&M Yards have a yearly VOC consumption which includes them within the

scope of the SED. The paint volume usage of these two major groups within the EU

Yacht/Boating Industry is 35% of the total Yacht volume used. (new trends of VOC

usage of these major groups will be presented during the special Stakeholders

meeting, 7" May 2009)”

Companies/facilities situated in Italy, Slovenia or Austria where a SED threshold of

500 kg of VOC is applicable for an installation are excluded from the PD — 2004/42/CE

Smaller Yacht Builders compared to Marine:

o More than 60% of the smaller Yacht Builders in the EU are consuming more than
5000 kg VOC a year, which includes them within the scope of the SED.

o The remaining 40% of the smaller Yacht Builders, compared to Marine and Yacht
total itis 1,731% and they will fall as professional users under regional or local
regulations and emissions will be controlled through the yard’s environmental
permit.




= Do It Yourself (DIY):

o DIY compared to professional users is 30% DIY and 70% Professional

o Yacht compared to Marine (in usage of paints; quantities/volume) is 15,46%
(based on Cafe 2005 figures) minus the special threshold of the MS’s Italy,
Slovenia and Austria (20% of Yacht) it will be 12,37%.

o DIY compared to Marine is 30% of the 12,37% = 3,71%. relative to emissions from
all of Marine and Yacht

o 50% of DIY is regulated by National and Local rules, which mostly follow an SED

approach. Can be compared with those of the Smaller Yacht Builders, Yacht Clubs
with Marinas and R&M.

o 25%is regulated by special environmental permits for Yacht Clubs.
The 25% un-regulated proportion of emissions from DIY equates to a figure which

can be estimated at less than 0,93% relative to emissions from all of Marine and
Yacht .

Request Consultant Okopol:

Okopol Consultancy requested ICOMIA/EURMIG — EE to supply more detailed information
related to the National rules and Environmental permits of the Marine Leisure and Super
Yacht Builders Industry:

1. Facilities situated in Italy, Slovenia and Austria where a SED threshold of 500 kg of
VOC is applicable for an installation are excluded from the PD — 2004/42/CE

2. Germany: A National regulation is integrated in the environmental permits, which
affect facilities with threshold above the 15.000 tonnes a year;

“All facilities with a threshold of more than 15.000 a year besides the SED
requirements must use vents and filters”.

3. Example of a general environmental permit (Activiteiten Besluit) in The Netherlands
related to smaller facilities (VOC regulations for larger facilities are more stringent
tailor made, and under the umbrella of SED integrated in the environmental permit)

a. The NER (Dutch Emission Guidelines) is/will be used for harmonization of
environmental permits. It is a result of a cooperation between Authorities and
Industry, and is some occasions consumer organizations (for example
Marina’s Yacht Clubs with R&M facilities)

b. The NER is also used for tailor made solutions with regards to environmental
permit, mostly for larger facilities.

c. Within the environmental permits for Marinas and Yacht clubs with R&M -
and Winter storage facilities has to implement special regulations related to
the DIY activities. Informing and guiding the boaters related to the R&M — DIY
activities. (an example will be presented during the meeting, it is cooperation
of the Authorities, Industry and Consumer organizations, and implemented in
environmental permits)

4. The guidelines related to DIY within Marinas and small R&M yards are implemented
in other MS as well, examples the UK, France, Germany, Finland etc.

5. There are also several tailor made environmental permits regarding the Boat
builders, Refit Yards, R&M Yards and Super Yacht Builders which contains compared



to SED and IPPC more stringent rules related to VOC emissions. ICOMIA — EE received
these permits from the Yards with restrictions to publication.

Conclusion:

= Although the 25% proportion of emissions from DIY, equates to a figure which can be
estimated at less than 0,93% relative to emissions from all of Marine and Yacht is not
regulated by a EC Directive in some occasions it is controlled by National regulations
which are integrated in the environmental permits. These guidelines are a result of
cooperation between Authorities, Industry and Consumer organizations.

=  For the remaining 40% of the smaller Yacht Builders, compared to Marine and Yacht
total it is 1,731% they will fall as professional users under regional or local

regulations and emissions will be controlled through the yard’s environmental
permit.

Note:
ICOMIA is involved in a few surveys related to VOC emissions within Industry.
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Ce - Centre Européen des Silicones

www.silicones.eu

Mr. J. Terwoert

IVAM UvA BV

Plantage Muidergracht 14
P.O. Px 18180

NL-1001 ZB Amsterdam
The Netherlands

20 March 2009

Dear Mr. Terwoert,

Re: Waterproofing Products — Product Directive — Your email of 25 February 2009

In response to your questions, CES members representing the major European silanes and
siloxanes manufacturers active in the water-repellent impregnation products market, would
like to provide the following information.

In summary:

- Silane and siloxanes are essential to protect our historical heritage, private and public
buildings and to the sustainability of infrastructure (bridges, etc.);

- Due to high market demand for low-VOC products, water-based impregnation
products are usually the first choice of the end-user; higher VOC products (especially
solvent-based formulations) are used to obtain the required performance, particularly
for the preservation of our heritage;

- Including the active components of impregnation products and their reaction products
into the VOC definition would result in a lowering of the concentration of actives and
therefore an increase in application rate; the required performance is reached based on
a minimal application rate of the active component;

- Based on nearly 50 years of experience, the required product function cannot be
achieved according to the current state of art if VOCs (not counting the alcohols and
the active components) are lowered below the following concentrations:

o Solvent based impregnating products: 98 %

o Water based impregnating emulsions: 20%

o Cream based impregnating products: 60%

o Cream based impregnating products for highly alkaline mineral substrates:
10 %

- CES members and other formulators are continuing research to develop low-VOC
impregnation products;

You will find in the Annex more detailed answers to the questions you raised.

- Chemistry making a world of difference

'af~Y AT _
| W | 1N European Chemical Industry Council @

éeclé_ o Avenue E. van Nieuwenhuyse 4 B - 1160 Brussels Belgium
rgroup Tel: +322676 72 11 Fax: +322 676 73 01 mail@cefic.oe www.cefic.org




With respect to your additional email of 9 March, at the time of writing I have not yet received
feedback from the members. I will keep you advised.

Please do not hesitate to contact me should you have other questions.

Sincerely,

Dr. M. De Poortere
Secretary General, CES

Cc:  C. Tebert, Okopol
CES Members



Annex:
European Water-repellent Impregnation Products
Markets and Technical Requirements

1. Introduction

Directive 2004/42/CE applies to paints, varnishes and vehicle refreshing products. Masonry
water-repelling compositions are intentionally formulated to penetrate mineral surfaces and
do not form surface films; therefore they are excluded from the scope of the present
Directive. CES has previously provided information from its members concerning the annual
volumes or organic solvents used in the context of water-repelling impregnation products in
the EU. CES understands that Okopol and IVAM are investigating the feasibility of extending
the scope of the Directive to include impregnation products on request by the European

Commission.

It is therefore necessary to complement the information provided by:

- addressing additional questions raised by IVAM

- providing information on the technical requirements for the application which are met
by different formulations containing variable amounts of organic solvents

- concluding by recommendations on the scope of further VOC reductions in
impregnation products

2. Definitions
According to Directive 2004/42/CE:

Art. 2(5): “Volatile organic compound (VOC)' means any organic compound having an initial boiling point
less than or equal to 250°C measured at a standard pressure of 101,3 kPa;

Art. 2 (6): 'VOC content' means the mass of volatile organic compounds, expressed in grams/litre (g/1), in
the formulation of the product in its ready to use condition. The mass of volatile organic compounds in a
given product which react chemically during drying to form part of the coating shall not be considered part of
the VOC content;

Therefore, according to the last sentence of Art. 2(6), the “active” component of the
formulation that reacts with the substrate to confer the water-repelling properties shall not be
considered part of the VOC content. The alcohol (generally methanol or ethanol) generated
during the reaction with the substrate is an integral part of the active component and should

continue to be excluded from the determination of the VOC content.

3. Water Repellents — Different Classes for Varying Applications



Protection of the historical heritage is one of the largest markets for impregnation products.

For the preservation of historical buildings, statues and other works of art only organic
solvent borne products can be used. They strengthen and add water repellency and
“breathability” to natural material. In this way, they restore strength and permeability to
crumbling facades and weakening structures without compromising the integrity of the
original material. Because the treatment does not seal the pores, moisture that has
accumulated inside can escape while water is prevented from penetrating the material from

outside.

Water-repellent treatments are particularly effective in normal and reinforced concrete,

aerated concrete, natural stone, limestone, brickwork and sand-lime brick.

Silane based water repellency treatments have a critical influence on the lifetime of bridges'
and other key infrastructure, contributing to safety and environmental sustainability.

Over the last decades silicone based water repelling impregnation products for external
applications have gone through a constant process of change driven by performance,
legislative and commercial aspects.

In the 1960s high molecular weight silicone resins dissolved in organic solvents were
developed for waterproofing application, followed by lower molecular weight oligomeric
siloxanes and monomeric silanes in the 1970°s. For the protection of concrete, the use of
pure alkoxysilanes gave the best results and they were commercially available for this
application since approximately 1980.

Later on, compounds based on combinations of silanes and low molecular weight siloxanes
were introduced. For the preparation of ready-to-use products these compounds often had to
be diluted with white spirits or alcohols.

Water based emulsions of silanes and siloxanes as actives for the protection of private and
public buildings were available since the 1990°s. These water based impregnation products
required major research for suitable actives to replace solvent dilutable products in special
applications (e. g. for the treatment of bricks). Since the mid 1990°s pastes, gels and creams
allowed a more convenient application on certain substrates. Also for these formulations
significant developments had to be achieved on the raw material side. Additionally, water
borne products have been made available during the last decade. However none of these
water dilutable products are yet able to reach the performance of available solvent based
impregnation products.



4. Products and applications

4.1. Markets

4.1.1. Introduction

4.1.1.1. Categories of water-repellent impregnation products

There is not one single water repellent which serves all requirements for all specific

applications and substrates. For each application and targeted performance the best suitable

water repellent has to be selected?.

Depending on the substrate, water repellents based on different chemistries, with or without
solvents, water based or emulsified in water, in liquid or cream form, achieve different
performance in terms of penetration, efficiency and durability. Substrate properties can vary
e.g. in terms of pH value from neutral (e.g. natural stones) to alkaline (e.g. concrete) or

porosity (e.g. dense or open porous concrete).

Creams, pastes, gels, as well as emulsions, are usually based on the known chemistry of
silanes and/or siloxanes as active ingredients®. Under suitable conditions these formulations
may be used for an easier application. Since they are based on known chemistry, the
performance achievable is equal to other water repellents.

The active ingredients are silanes or silicones, which act as precursors for the protective
silicon resin network structure. Some of these precursors need to split off a certain amount
of low molecular weight alcohol groups, in order to react with the silicate matrix within the
capillaries and pores of the substrate and thus achieve a durable performance. All types are
listed in the table below and described in more detail.

Silicone type Solvent Substrate

Alkali siliconates Water Neutral to low alkaline natural or

(water solution) artificial stones, red bricks, ceramic
roofing tiles

Solvent based products White spirit Neutral to low alkaline natural or

Mainly silicone resins artificial stones, red bricks.
Pre-treated substrates




Alkoxysilanes Neat Dense substrates as concrete
(neat substances)

Emulsion (oil in water) Water Neutral and weakly alkaline
concentrates based on substrates

alkoxysilanes/ Concrete, red bricks, natural stones,
alkoxysiloxanes siliceous limestone

Pastes / Creams (oil in | Water Neutral and alkaline substrates
water) based on Concrete, red bricks, natural stones,
alkoxysilanes/ siliceous limestone

alkoxysiloxanes

4.1.1.2 Alkali siliconates

Alkali siliconates are water soluble alkali salts of silanes. They are reactive precursors for
silicone resins. When the material has penetrated into the pores of the mineral substrate it
will react with itself and with the silicate pore surface and turn into a chemically tightly
bonded silicone resin system which does not migrate. Siliconates are generally efficient for
neutral mineral and fired clay products. Siliconates formulations contain no VOC, because
they are exclusively applied as aqueous solutions and they don’t contain organic solvents or
surfactants. Therefore this product class will not be discussed in more detail throughout this
manuscript. Their use is limited to specific applications.

4.1.1.3. (Compounds for) Solvent based products

These systems provide excellent penetration behaviour, especially for dense substrates.
They can also be used for pre-treated substrates (where aqueous systems often fail). In
addition they can also be used with high efficiency on neutral substrates (e.g. limestone,
natural stone, granite).

Before applying them to the substrate, these compounds are diluted with organic solvents,
such as white spirit, to reach an active content typically in the range of 2-10 %. As long as
reactive components and all alcohols released by cleavage of alkoxy-functional silanes or
siloxanes are not considered as a VOC — and therefore are not added to the total VOC
amount — the minimum amount of solvent needed technically required to allow the actives to

perform as intended is therefore 98 % expressed as VOC.

4.1.1.4. Pure silane systems (alkoxysilanes)




These products — having a long alkyl chain to render the material alkaline stable — are
applied in pure form mainly on concrete. They have a very high penetration depth and very
good performance even on dense substrates. For technical reasons depending on the
method of the synthesis these silanes contain up to 4 % of excess alcohol. Provided that
reactive components and all alcohols released by cleavage of alkoxy-functional silanes are
not considered as a VOC — and therefore are not added to the total VOC amount — it is

technically possible with comply with a VOC limit for pure silane systems of 5 %.

4.1.1.5. Emulsion concentrates

Siloxane or silane emulsions concentrates are used for the production of aqueous water
repellents. They work highly efficient on neutral and weakly alkaline substrates e.g. brick or

siliceous limestone.

Final dilutions in water contain active concentrations in the range of 5 - 10 %. There is a

growing market for these formulations.

4.1.1.6. Pastes / Creams

Pastes or creams are applied without further dilution in solvent or water. Due to their paste
like consistency they exhibit extraordinary rheological behaviour and excellent workability.
The category of creams can actually be divided in water and solvent dilutable systems. This
category also includes creams for special applications such as highly alkaline substrates.

4.1.1.6.1. “Oil in water” creams for mineral substrates:

“Oil in water” based creams consist of an “oil phase” (80 % by weight including
silane/siloxane active agents and organic solvents) and a “water phase” (roughly 20 % by
weight including surfactant, biocides, water). The oil phase contains alkoxy-functional silanes
and siloxanes as active agents, which are commonly diluted in an organic solvent. This
organic solvent is extremely important to achieve a high penetration depth and an optimal
distribution of the active agents throughout the capillaries and pores and thereby ensures
high durability and performance of the impregnation product.

Because all mineral substrates have differently sized capillaries and pores, silanes and
siloxanes exhibiting a broad range of molecular weights must be used. Larger molecules can
not penetrate deeply into the mineral substrate by themselves. They require organic solvents



to ensure a sufficient penetration depth. Thus the solvents prevent the paste or the creams
from concentrating on the surface forming an undesirable change of appearance, rendering
the surface glossy and dark. Furthermore a too highly concentrated silane/siloxane product
can significantly reduce the breathability of the mineral substrate, which causes damage to
building structures. However as they are “oil in water” based materials they are soluble in
water, which poses certain advantages in handling and application (e.g. excess material can

easily be cleaned with water).

Provided that reactive components and all alcohols released by cleavage of alkoxy-
functional silanes or siloxanes are not considered as a VOC — and therefore are not added
to the total VOC amount — it is technically possible with comply with a VOC limit for creams

for neutral and low alkaline mineral substrates of 60 %.

4.1.1.6.2. Water in oil creams for mineral substrates:

Water in oil creams, are not as common as oil-in-water products. They are soluble in organic
solvents and thus can not be washed away by rain. However the this technology has some
handicaps: first of all the time to penetrate into the mineral substrate is rather long, therefore
the product remains at the surface and makes it sticky. Dust, dirt and insects can easily be
picked up during this time. More important as these products are only soluble in organic
solvents all application devices (such as brushes, spreading knifes or spraying equipment)
must be cleaned using organic solvents. Moreover when excess material contaminates other

areas, like window frames, it can only be removed using organic solvents.

4.1.1.6.3. Impregnation products for alkaline mineral substrates, e.g. concrete —

special creams and undiluted silanes

For an effective and durable hydrophobic impregnation of highly alkaline mineral substrates,
the use of an alkaline stable material (special alkoxy-functional silanes or siloxanes) is
required. The material can either be applied in the form of a cream or as a pure silane liquid
(for pure silanes see section: 4.1.1.4). In contrast to natural mineral substrates a concrete
has much smaller pore structure. Therefore all impregnation products for this application
must have a high silane content (60 % or higher) to assure a deep penetration depth, which
is essential for a high performance.

Concrete impregnation products must comply with European standard EN 1504-2. Any loss

of performance will exclude the water repellants from the concrete impregnation market.



These creams additionally contain emulsifiers and biocides, which are essential to the
formulation. However these additives can also contribute to the total VOC content. Provided
that reactive components and all alcohols released by cleavage of alkoxy-functional silanes
or siloxanes are not considered as a VOC — and therefore are not added to the total VOC
amount — it is technically possible with comply with a VOC limit for Creams for highly alkaline

mineral substrates of 10 %.
4.1.2. Volumes
The following information representing the total volume sold in the EU of impregnation

products in 2007 and the corresponding volumes of alcohols released in the applications,
and of solvents contained or added were provided in November 2008 to Okopol and IVAM:

Total Methanol Ethanol Solvent Solvent
Volume Released | Released Contained Added
Tons Tons Tons Tons Tons
2.995 214 524 120 11.083

4.1.3. Market shares of water repellent formulations

In principle, it would be more accurate to characterize the impregnation products market
according to the categories listed above. However, a rough estimate of the relative market
shares of the three categories defined by EVAM can be tabulated as follows:

Impregnation Product Category EU Market Share (%)
Solvent based products 25
Water-based products 65
Cream-type products 10

We cannot explain the differences from figures in the document sent by IVAM* other that it
may represent the market share of a limited number of formulators.

Furthermore, it should be realized that the categories as proposed by IVAM are not directly
related to VOC content. Indeed, some of the different classes of impregnation products as
listed in section 4.1.1 can be formulated as creams. Creams are used for convenience.

It was not possible to investigate this question further within the timeframe requested.

4.1.4. Variability of market shares across EU member states




CES members sell impregnation products directly to the market, through national and
multinational distributor channels and through second-tier formulators. Providing detailed
country-by-country figures would require considerable effort and is beyond the scope of this

document within the timeframe requested.

Due to country to country variability in construction materials, the markets in Northern
Europe do tend to be different compared to Southern Europe. It is estimated that relatively
more solvent-based formulations (55-60%) are used in Southern Europe primarily because
of limestone impregnation, whereas water-based formulations are relatively more acceptable
technically in Northern Europe such as the Netherlands due to the prevalence of brick, and

therefore their relative share is greater (45-50%). Cream formulations are less sensitive to

geography.

4.1.5. Market trends

Increasing awareness of VOC regulations, particularly in the paint and coatings industry, has
resulted in water-based impregnation products being the first choice for a given application.
However, due to the technical deficiencies of these formulations, solvent based products are
used as a last resort to achieve the desired level of performance.

This has important implications since the trend to low-VOC products is not determined by
cost or tradition but by the rate of technical progress. Under the current state of research it is
not technically feasible to develop low-VOC impregnation products that offer the same

performance level as high-VOC products.

5. Impact of VOC level on water repelling impregnation products

5.1. VOC considerations

To achieve a desired level of water repellency it is necessary to apply a certain amount of
active ingredients on the substrate. The VOCs released are therefore not only linked to the
chemical nature of the active but also to dosage rates in these applications.

This has to be taken into account to describe a realistic scenario of VOC emissions from the

use of water repellents.

10



If the VOC emissions resulting from the reaction of the active component with the substrate
are taken into account, to achieve potential VOC reduction goals it will be necessary to
consider reducing the application rate of the active component (the application rate is a
function of the concentration of active component in the formulation and of the amount of

formulation applied by unit surface).

5.2. Feasibility of reducing VOC levels in solvent-based impregnation products

A reduction of organic solvent in solvent-based impregnation products is not technically

feasible due to the following reasons:

To further enhance the reaction with the substrate, it is necessary to use catalysts and that is
only possible in the presence of organic solvents. This is especially important in regions with
fast changes in the weather to impart an early weather resistance. Emulsions on the contrary
can be removed by washing (especially by rain) resulting in a significant decrease of the
available active content. This is extremely important for vertical or horizontal applications.

Typically the active components of impregnation products react with the silica present in
most substrates to form long-lasting covalent chemical bonds. However, limestone and
marble do not contain silica and can only be protected by using organically dilutable

products. Therefore special adhesion promoting agents must be applied in combination with
the impregnation products. These promoters are only soluble and stable in organic solvents.
Not using such adhesion promoters causes the active content to be washed out by
weathering.

Solvent based water repellents exhibit extremely high durability by deep penetration depth
and optimized distribution of the active content within the capillaries and pores of the mineral
substrate®. Emulsions on the contrary contain a high amount of water that prevents a deep
penetration of the active content.

Furthermore water based products can cause efflorescence, because the water washes
salts out of the mineral substrate. When building up the silicone resin network from an
emulsion, these salts will be encapsulated at the surface and become visible by ugly and
non removable stains. This effect can only be prevented by using products soluble in organic

solvents.

A reduction of organic solvent in solvent-based impregnation products would result in highly
concentrated formulations, which cannot be used for these purposes. Due to the high

11



concentrations, the actives remain at the surface resulting in an undesirable change of
appearance, rendering the surface glossy and dark. Furthermore a too highly concentrated
silane/siloxane product can significantly reduce the breathability of the mineral substrate,
which may cause damage to building structures. The only possibility is the definition of
selected exempt solvents for this application (boiling point > 180 °C by ASTM D 445) such

as white spirits, because unreactive solvents are essential for this application.

5.3. Feasibility of reducing VOC levels below 20 % in impregnation products

To discuss the feasibility of reducing the VOC levels below 20 % the following three cases

have to be considered separately:

5.3.1. Reducing the VOC level of solvent dilutable products below 20 %:

For solvent based material it is not possible to reduce the VOC level at all. Solvents are
essential for these products, because to the reasons stated in section 5.2.

Removing solvent-based impregnation products from the market entirely would not lead to
substitution with low-VOC alternatives because the latter cannot meet the technical
requirements of the application, especially for heritage structures. The outcome would be the
accelerated degradation and irreparable loss of historically and culturally significant works of
art.

5.3.2. Reducing the VOC level of cream type products below 20 %:

For a discussion of the VOC level of cream type products this category has to be divided in
two product classes. The first refers to creams for neutral to low alkali mineral substrates;
the second to creams for highly alkaline substrates (e.g. concrete).

5.3.2.1 Creams for neutral to low alkaline mineral substrates

As already stated in section 4.1.1.6, solvents are a must to ensure a high penetration depth
and an optimal distribution of the actives (silanes and siloxanes) throughout the capillaries
and pores. The solvents prevent the paste or the creams from being concentrated on the
surface forming an undesirable change of appearance. A too highly concentrated
silane/siloxane product can significantly reduce the breathability of the mineral substrate,
which causes damage to building structures. Provided that reactive components and all
alcohols released by cleavage of alkoxy-functional silanes or siloxanes are not considered
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as a VOC — and therefore are not added to the total VOC amount — it is technically possible
with comply with a VOC limit for creams for neutral and low alkaline mineral substrates of
60 %

5.3.2.2 Creams for highly alkaline substrates (e.g. concrete)

In contrast to mineral substrates concrete generally has a much smaller pore structure. To
ensure a wide distribution and a deep penetration these creams have a high silane content
(75 % or larger) without additional organic solvents. For technical reasons depending on the
method of the synthesis the starting materials contain up to 4 % of excess alcohol. These
creams additionally contain emulsifiers and biocides, which are essential to the formulation.
However they can contribute to the total VOC amount. Provided that reactive components
and all alcohols released by cleavage of alkoxy-functional silanes are not considered as a
VOC - and therefore are not added to the total VOC amount — it is technically possible with

comply with a VOC limit for creams for highly alkaline substrates of 10 %.

5.3.3. Reducing the VOC level of water dilutable products below 20 %:

For this product class it is feasible to reach a VOC level of 20 % and below. Most water
dilutable products are emulsions having silanes or siloxanes are reactive components. For
technical reasons depending on the method of the synthesis the starting materials contain
up to 4 % of excess alcohol. The emulsions additionally contain emulsifiers and biocides,
which are essential to the formulation. However they can contribute to the total VOC amount.
Provided that reactive components and all alcohols released by cleavage of alkoxy-
functional silanes are not considered as a VOC — and therefore are not added to the total
VOC amount — it is technically possible with comply with a VOC limit for water based
products of 20 %.

5.4. Impact of VOC level below 1 %

Reducing the VOC level below 1 % is not technically feasible for any product category. For
solvent based impregnation products and creams used in neutral and low alkaline substrates
this is due to the above stated arguments (please cf. sections 4.1 and 5.3). Creams for
highly alkaline substrates and water dilutable products always contain excess alcohol carried
over from their manufacturing processes as well as emulsifiers and biocides, which all
contribute to the total VOC amount. Therefore it is not technically feasible to reach a VOC
level below 1 %. A VOC content below 1 % will imply that no sufficient and durable

waterproofing for any substrate can be achieved.
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1 R. Cooke, Bridge Durability, Current Practice Sheet n° 2, undated

2 Walter Noll — Chemie und Technologie der Silicone — Verlag Chemie GmbH - Weinheim/Bergstrafle

3 Wacker Chemie AG, Water Repellent Treatment: Reliable Protection Against Moisture, Master Builders,
pp83-99, 1Q 2007

4 Information obtained from a major player in hydrophobing products — to be confirmed IV AM/Okopol, 24
February 2009

5 A.H. Gerdes, Transport und Chemische Reaktion Siliciumorganischer Verbindungen in der Betonrandzone,

Abhandlung, Diss. ETH Nr. 14317, Dissertation ETH Ziirich, 2001.
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FEICA, the European Adhesive & Sealant Manufacturing Association, is a multinational
association representing the European Adhesive and Sealant Industry. With the support of 15
national associations and several direct and affiiated members, FEICA coordinates,
represents and advocates the common interests of our industry throughout Europe. In this
regard FEICA aims at establishing a constructive dialogue with legislators in order to act as a
reliable partner to resolve issues affecting the European Adhesive and Sealant Industry.

FEICA is pleased to have been contacted regarding the review of the Directive 2004/42/EC
on the limitations of emissions of volatile organic compounds due to the use of organic
solvents in certain paints and varnishes and vehicle refinishing products and amending
Directive 1999/13/EC. Following the meeting with the European Commission, member states
and Oekopol on 9 April 2008 FEICA would like to contribute to the discussion on review of the
scope of the directive 2004/42/EC with the present paper.

VOC reduction in Europe

VOC reduction for environmental reasons has long been a subject of concern in the European
Union and there are two main directives in this area, the so-called VOC Directive 1999/13/EC
and the so-called DecoPaint Directive 2004/42/EC.

Both directives aim at reducing ozone formation. To this end the first directive, the
1999/13/EC regulates VOC emissions from installations, which typically have control
mechanisms that prevent emissions to be released directly into the environment.

The 2004/42/EC aims at regulating emissions that are not covered by the 1999/13/EC,
namely emissions from uncontrolled environments such as from open (in situ) air uses. It was
developed mainly to help member states to comply with the directive 2001/81/EC on national
emission ceilings for certain pollutants (NEC Directive) in which target ceilings for emissions
from several pollutants, including VOCs are set for 2010."

The NEC (National Emissions Ceiling) Scenario Analysis Report Nr. 6 ( SNAP 6July 2008)2
which provides the expected NEC for 2020 based on the 2008 Climate & Energy Package,
reports that the VOC emissions in 2020 will be 6146 kt for EU-27 and thus stay even below
expectations. The Commissions Thematic Strategy on Air Pollution (TSAP) set a target of
6072 kt for EU-27 by 2020. The report states there is no need for new legislative measures in
the solvents sector (SNAP 6) to meet the TSAP environmental objectives.

The goal of the 2004/42/EC is to improve the environment by reducing ozone formation. From
the NEC Scenario Analysis Report no. 6 (July 2008) can be concluded that further VOC
reduction in Europe will not bring about a considerable improvement for the environment.

Adhesives and VOC reduction

Notwithstanding the conclusions of the NEC Scenario Analysis Report, FEICA acknowledges
that it is important for both industry and regulators to work together on the review of the
2004/42/EC to ensure that the emission ceilings will be kept in the future.

It is estimated that solvent based adhesives account for more than 80% of the solvent usage
in the adhesives industry.3 Any discussion on introducing legislative measurements to further
reduce the VOC content in products has to take into account the cost-benefits relation and the
efficiency of those measures. Therefore, the scope of any possible VOC restrictions in
adhesives should focus on solvent based adhesives only.

" OJ L 143, 30.4.2004, whereas (1) — (6)
2 Report can be found on the IIASA website (www.iiasa.ac.at)
% Excerpt from FEICA statistics report that was sent to Oekopol 8 September 2008
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For several years the demand of solvent based adhesives for certain applications has
reduced significantly due to the availability of alternatives. The adhesives industry is
constantly investing time and money into research to further improve the environmental
performance of our products.

The 2004 total demand for solvent based adhesive systems in Western European Countries
was estimated at 413.000 tonnes (see figure 1)4. The 2004 total demand for solvent based
adhesives systems in Central and Eastern Europe was estimated at 130.000 tonnes (see
figure 2)5. Thus the sum of solvent based adhesive systems sold in Western and Eastern
Europe mounts up to 543.000 tonnes.

Figure 1:
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4 “European Adhesives & Sealants Market 2004-2007”; CHEM Research GmbH — Western Europe Country Focus:
Austria, Benelux Countries (Belgium, Luxembourg, The Netherlands), France, Germany, Great Britain, Italy, Nordic
Countries (Denmark, Finland, Norway, Sweden), Spain, Portugal, Switzerland, Others (Greece, Ireland, Malta)

® “European Adhesives & Sealants Market 2004-2007"; CHEM Research GmbH — Central and Eastern Europe (CEE)
Country Focus: Czech and Slovak Republics, Hungary, Poland, Russia, Turkey, Others (Albania, Baltic States,
Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Cyprus, Macedonia, Moldova, Romania, Serbia and
Montenegro, Slovenia and Ukraine)



In 2007 the overall demand for the EU 27 and surrounding countries® for solvent based
adhesive systems was estimated at 380.000 tonnes (see figure 3)7.

Figure 3:

EU 27 Adhesives and Sealants Demand 2007
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Therefore, It can be roughly estimated that the demand of solvent based adhesive systems
decreased from 2004-2007 by 163.000 tonnes which accounts for a reduction of 30%. From
the remaining 380.000 tonnes the majority is used in installations and covered by directive
1999/13/EC.

Small installations and the scope of the directive 2004/42/EC

The scope of directive 2004/42/EC and the boundaries towards directive 1999/13/EC must be
precise and clear. The EU Commission has issued a FAQ® on DG Environment webpage,
regarding among other things, the boundaries between the two VOC-directives.

This FAQ clearly states that installations authorised/registered according to national law in
line with the provisions of Article 3 and 4 of the VOC Solvents Directive with VOC
consumption below the threshold levels laid down in annex IIA of directive 1999/13/EC, do not
fall under the provisions of directive 2004/42/EC. If smaller companies would fall under
2004/42/EC, they would be forced to use other types of products than their bigger competitors.
This would result in a skewed competitive situation, since the solvent based adhesives are
developed for these industrial applications and often have a higher performance than the
waterbased alternatives.

It is essential to clarify the boundaries of the 2004/42/EC towards the 1999/13/EC and include
it into the review of the directive. This safeguards the competitive edge of SMEs, which would
have a very hard time coping, if they had to use different products with lower performance or
higher prices compared to bigger companies.

The scope of possible restrictions for VOCs in adhesives

The role of VOCs in adhesives

6 (It has to be taken into account that the statistics for 2007 do not include the same countries as in 2004 for example
Russia is missing. Furthermore, the 2004 statistics included adhesives for tapes whereas these are excluded from
the 2007 statistics. In the 2007 statistics sealants were added)

" “European Adhesives & Sealants Market Report 2007-2010”; CHEM Research GmbH

8 Some national associations will be able to provide more detailed statistics for their own country

® The FAQ can be read at:

http://ec.europa.eu/environment/air/pollutants/stationary/solvents/fag_en.htm
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In adhesives (see BiPRO studym), VOCs almost exclusively play the role of a solvent, i.e.
they reduce the viscosity of the mixture, the drying time and the need to pre-treat the surfaces
to be bonded, etc.

Solvents have the unique property of being able to evaporate from between two relatively
impermeable surfaces and generally enable fast drying. For example roofing applications rely
on the difference in permeability between water and solvents. The bonding waterproofing
materials such as roofing felt use solvent based adhesives which are both water resistant and
capable of being used in wet, damp or humid conditions, an essential characteristic in many
EC countries.

Solvents also promote the flow and wetting'' (i.e. the application of the adhesive) and they
have specific solubility relationships with the rubbers and resins used for the manufacture of
many adhesives. They can also have an effect on the surface to which the adhesive is
applied. Furthermore, they may soften or dissolve the surface. At one extreme, the process of
adhesion is to dissolve the two surfaces to permit them to weld together.

A reduction of VOCs in solvent based adhesive systems will bring about such a decrease in
quality that the adhesive becomes ineffective for most applications. Only in some cases it
could be substituted by a water based system.

Solvent based adhesives and their alternatives
When talking about adhesives there are various types of adhesive systems (for definitions
see EN 923:2006) in the market such as

- solvent-born adhesives'
- water-based adhesives

- hot melts

- reactive systems

- pressure sensitives

- cement based adhesives

All of those adhesive systems have their specific role and field of application in adhesive
bonding technology and cannot simply be substituted by another adhesive system. E.g.
pressure sensitives on adhesive tapes guarantee not only an easy use but also a high tack,
and reactive systems perform superior durability and highest bond strengths as needed in
aircraft and car industry. As explained before VOC reduction in an already optimized solvent
based adhesive will result in a loss of quality. Therefore a better solution to reduce VOC
would be to switch to a different adhesive system such as water based systems - if possible.

Although these alternative systems often still contain VOC the VOC content of any other
system is already considerably lower than in the solvent based products. Most of the
alternatives are solvent free or contain little amounts of solvents with regard to the definition in
EN 923:2006 (“Note: in practice solvents used for solvent-borne adhesives have boiling points
below 170 °C at 101,3 kPa and a vapour pressure greater than 50 Pa at 20 °C and, if
flammable, a flashpoint below 55 °C”).

When a solvent is used to dissolve a rubber the solvent content required is likely to be 80 to
85% to achieve a flowing solution. The addition of resins, which dissolve in the solvent, and

"% “Screening study to identify reductions in VOC emissions due to the restrictions in the VOC content of products”,
February 2002 — Final Report — BiPRO for the European Commission

" Wetting is the contact between a liquid and a solid surface when the two are brought together. A good wetting
ability of an adhesive is one requirement for a good adhesion.

2EN 923:2006; 2.1.7 Solvent-borne adhesive; solution adhesive; solvent based adhesive

Adhesive in which the binder is dissolved in a volatile organic solvent (Note: in practice solvents used for solvent-
borne adhesives have boiling points below 170 °C at 101,3 kPa and a vapour pressure greater than 50 Pa at 20 °C
and, if flammable, a flashpoint below 55 °C.)




fillers will reduce this to anything from 15 to 75 %. Water based adhesives on the other hand
only use a very small amount of solvent to dissolve only the resin or to soften the polymer in
the emulsion, typically only a few % is required. This means that with fillers and the water in
the product the solvent content of water based adhesives is likely to be less than 10% of the
total product including water. The VOC/solvent reduces the viscosity of the polymer resin
mixture around the time of application, enhancing the tack. Loss of the VOC then allows the
drying adhesive, already in its final position, to gain cohesive strength.

The solvent content of water based adhesives is likely to be less than 10% of the total product
including water as opposed to 80-85% in a solvent based adhesive.

The current definition of a VOC in the 2004/42/EC (initial boiling point < 250°C at 101 ,3kPa13)
raises concerns in the adhesives industry that not only solvents will be classified as VOCs but
also other compounds that are typically found in alternatives to solvent based systems such
as water based systems.

These VOC (which are not “solvents” as mentioned above) are substances like film building
agents with a boiling point between 200 - 250°C. Those “additives” are necessary to achieve
an optimised performance but the total VOC content is small and usually below 10 %. (For a
list of examples please see annex I)

Therefore, FEICA believes that any possible VOC limits for adhesives products should be
valid only for solvent based adhesives." Other systems need to stay unrestricted so that they
can be used as alternatives. In this respect “other system” refers to the complete adhesive
bonding process including the adhesive as well as all necessary pre-treatment steps.

VOC categories and limits

On 19 June 2008 FEICA received a proposal for VOC limits in adhesives from Oekopol.
FEICA discussed the proposal and came to the conclusion that these limits and categories
needed to be adjusted for several reasons. As we understand it, the Oekopol proposal
emanates from a list of applications and adhesives utilised in Canada and the United States
of America. It should be based in mind that their definition of VOC is different than in the
2004/42/EC and that some solvents that are included under the definition of the 2004/42/EC
are exempt under the definitions of Canada and the US as they do not contribute to ozone
formation. Therefore their VOC limits cannot be directly translated to the EU. The list also
differentiates between architectural applications and specialty applications. There is however
no need to restrict VOC-content in adhesives used solely in installations regulated by directive
1999/13/EC. The environmental benefit, albeit small, that could be gained from restricting
VOC content in adhesives must be aimed at “open” applications where the means to
otherwise deal with the emissions are lacking. The latter includes various types of adhesives
used in uncontrolled environments such as construction sites or “architectural” applications,
performed in situ at the buildings location. For this reason, the specialty applications in the
Oekopol proposal is already addressed in installations covered by directive 1999/13/EC and
need not be in the revision of directive 2004/42/EC.

Furthermore, a proposal of this kind needs to be transparent across the member states of EU
and work just as well in Portugal as Finland when it comes to interpreting which adhesives
are within the scope. The VOC g/l limits on the adhesives need to be in compliance with what
is technologically possible, both in the manufacture of the adhesive, but also in the application,
in order to achieve a strong bond that the customer can trust. A technologically inferior
adhesive will produce an inferior bond that may result in a premature bond failure, thus
resulting in the need to expend more resources to mend the bond (or in worst case, injuries to
humans).

"3 Directive 2004/42/EC Article 2 § 5
* See footnote 7




It has to be ensured that possible regulatory measures bring about genuine long term benefits
for the environment. To promote improvements to both performance and the environment, the
industry will adjust the Oekopol proposal and simplify the categories in accordance with the
types of adhesives that are used on the European market today. These categories will include
solvent based application used in situ where FEICA believes there might be environmental
benefits to be gained. FEICA will provide the results of this discussion to Oekopol and the
European Commission.

Products/Applications without alternatives

There are areas where the solvent content in the adhesive is so important that it will not be
possible to reduce it at all without compromising on the quality of the results. As the below

listed applications can not be replaced by alternatives that achieve comparable results they
should be exempt from any restriction.

Primers and adhesives

When bonding two surfaces (substrates) it is very important, to generate good adhesion
between the substrate and the adhesive. The strength of the adhesion has to be equal or
higher than the strength in the adhesive itself (the cohesion). For some materials, this can be
very difficult, mainly due to two problems commonly occurring during the bonding processes:
first the substrates having a too low surface tension or second the substrate being to porous.

Substrate with a low surface tension

A primer with a lower surface tension than the substrate and/or a low viscosity can be applied
to the substrates before bonding to create a kind of coupling agent between the substrate and
adhesive. When wetting a surface, it is important that the surface tension of the liquid
(adhesive or primer) is as low as possible, at least lower than the surface tension of the
substrate. Primers have a much lower surface tension than adhesives. When the solvent
evaporates, the primer transforms to a film, with a higher surface tension than the substrate,
thus creating a ‘new’ surface with a very high surface tension which is easier to work with.

Porous surfaces

Through application of a primer on a porous surface, the primer penetrates with its low
viscosity into the porous surface. After the drying process, the solvent has evaporated and the
solid has filled the porous surface, the surface gets smooth. On the smooth surface the
adhesive comes into contact with the surface more easily. The contact between the surface
and the adhesive is essential for the degree of adhesion.

VOCs help to lower the surface tension in the primer and at the same time also reduce its
viscosity. Other systems such as water based adhesive cannot achieve the same low surface
tension and the same low level of viscosity. Therefore, if the solvent content in primers was to
be lowered, many materials could simply not be bonded together by adhesives anymore. In
some cases, it might be possible to use adhesives with a much higher amount of VOC (and
thus lower the surface tension), however, the result is likely to have a low quality and the
impact on the environment would only increase as the solvent content of the adhesive itself
would have to be increased significantly in order to achieve satisfactory results.

As primers are usually applied in very thin films, the total evaporated amount of VOC from an
adhesive system (adhesive with primer) is lower than that of the alternative use of an
adhesive which contains a high amount of VOC. The VOC content of primers should not be
restricted as they are part of alternative systems to solvent based adhesives.




Pipe adhesives

Pipe adhesives for plastic pipes are normally used to transport water or aggressive chemicals
from one point to another. Therefore it is very important, that the adhesive line is at least as
resistant to the chemicals, as the pipes themselves. It is also important to have the same
physical properties in the adhesive line as the surroundings, which is why the optimal bonding
of two pipes is when the ends of the pipes are bonded together with the same material as the
pipes themselves and the result is in principle one pipe. This means that the same chemical
resistance, the same strength and other physical properties that can be found in the material
of the two pipes can be achieved in the adhesive lining also.

To achieve this, the adhesive formulator has to incorporate the specific plastic type of the
pipes into the adhesive. This plastic is incorporated due to its filling properties, i.e. it will fill out
the space between the two pipes during the bonding process. However, the plastic can be
incorporated in the adhesive only by use of solvents, which dissolve the plastics. When the
solvent evaporates the pipes are dry and effectively welded into one piece.

Solvents in pipe adhesives could never be substituted by water-based systems as the water
cannot dissolve the plastic. Therefore, the VOC content in solvent based adhesives for pipe
bonding should not be subject to restrictions.

Spraying adhesives

Spraying adhesives are a small market. Nevertheless, there are some applications that can
not do without this type of adhesive which includes aerosol adhesives and self-contained, self
pressurized containers. This is mainly the case where uneven surfaces or awkward shapes
are difficult to wet or where porous or other absorbent materials demand an adhesive with a
low soak-in ability. Another advantage of spraying adhesives is their speed in both the
application as well as in the drying (as the film is generally very thin). In addition, spray
adhesives allow very controlled dispensing and application, hence over use and therefore
exposure to VOCs is minimised.

There are various kinds of spraying adhesives specially designed for certain needs such as
the bonding speed, and whether the bond is permanent, semi-permanent, or temporary.
Artists’ adhesives for example are made for exploratory work with lightweight material. It can
be lifted and repositioned, and is therefore often chosen for applications such as layouts,
design creation, photocomposition, and other situations in which a permanent bond is not
sought.

VOCs are essential in spraying adhesives in order to dilute and dissolve the adhesives and
ensure their spraying ability. The VOCs are used as propellants and a reduction of VOCs in
spray adhesives would bring along a significant decrease in product performance. Lowering
the VOC content would exacerbate stability problems including valve clogging and would
require use of less solids, resulting in an adhesive product with less adhesive. Customers
would therefore have to use more of the product to achieve the same coverage and protection;
as such, VOC emissions would not be reduced.

Given the rarity of the application (i.e. the small amount of VOC emissions) and the difficulty
in replacing VOCs in spray adhesives by another technology, FEICA advocates not to restrict
the VOC content in these products.

Shoe manufacturing/repair adhesives

Smaller businesses such as footwear manufacturing or repair shops need the flexibility to still
be able to bond a large variety of substrates and different surfaces and therefore use solvent
based adhesives. These companies are specialized in the production and repair of small lot
sizes in short time and need the use of solvent based adhesives for this kind of application.




What is more solvent based adhesives can be used for all kinds of adhesion in footwear
manufacturing and repair whereas dispersion and other adhesives systems are limited in their
respective application field and need specific adjustment before being applied. Also, these
businesses have limited capacities to put various kinds of adhesives in stock, keeping in mind
that adhesives have only a limited shelf life.

The use of solvent based adhesives, performing well in a wide range of application, makes it
possible to use a diverse range of materials for shoe production and repair and assures the
long term adhesion between sole and upper.

Finally FEICA would like to repeat that SMEs such as footwear production and repair shops
should be kept outside the scope of the 2004/42/EC review (as mentioned in the FAQ of the
Commission on the boundaries of the directive 1999/13/EC and 2004/42/EC / see footnote 9).

Conclusion

The NEC (National Emissions Ceiling) Scenario Analysis Report Nr. 6 (July 2008) showed
that further VOC reduction in Europe will not bring about a considerable improvement for the
environment. Nonetheless, FEICA believes that industry and regulators should work together
to ensure that emission ceilings can be kept also in future with a growing industry. In fact,
FEICA members investigate a significant amount of time and money into developing ever
more environmentally friendly products and the demand of solvent based adhesive systems
has thus seen a steady decline over the years.

It would be most important that any additional regulatory measures would be considered
under a cost benefit analyses and as regards to their effectiveness. This means that any new
legislative restriction should help to bring the goal a step closer, which is to reduce ozone
formation to a minimum. Given the size of the adhesive sector, VOC restrictions will not bring
about a significant change for the environment.

If nonetheless, the Commission wants to introduce additional regulatory measures to reduce
the VOC content in adhesive products, FEICA strongly recommends distinguishing between
solvent based adhesives which account for 80% of the solvent usage and ‘other’ adhesive
systems. Not only have other systems a considerably lower solvent content but also, they are
used as alternatives to solvent based adhesives. In order to encourage industry to develop
alternatives it is essential that these will stay (unrestricted) in the market for the years to come.

Oekopol has sent FEICA a first proposal of VOC limits in adhesives. However, these seem to
be based on legislation outside Europe, such as Canada and the US. As these countries have
different definitions of VOCs and different requirements for exemptions, their limits cannot be
accepted as EU levels. FEICA is in the process of reviewing these internally and will respond
to this separately.

Finally, there are several product and application areas where the adhesives being used are
so specialised that a reduction of VOCs would render them inoperative. As these are at the
same time products/applications without acceptable alternatives, FEICA advocates that these
should be exempt from any possible restriction.

For more information please contact: Jana Cohrs (j.cohrs@feica.eu )
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Comments on option 11 and option 6 of the Oekopol interim report on the review of
directive 2004/42/EC

FEICA has been involved in the review of the 2004/42/EC since the beginning and submitted a first
position to the Commission as well as to the consultant, Oekopol, on 8 October 2008. FEICA also
provided comments about the Calculation method. Oekopol has reflected on much of FEICA’s
input in the interim report that was sent on 17 February 2009.

The Oekopol interim report about the revision of the 2004/42/EC includes several options for the
reduction of VOCs in different sectors. Option 11 proposes reducing VOCs from solvent-based
adhesives for floor coverings. The consultant Risk Policy Analyst/RPA has now contacted FEICA
to ask for assistance in conducting an impact assessment for Option 11.

The FEICA position, set out below, is a reaction to both Options 6 and 11 in the Oekopol interim
report as well as to the RPA impact assessment.

Option 11

The Oekopol recommendation is based upon the Dutch Law ‘Arbeidsomstandighedenregeling
betreffende werkzaamheden met vliuchtige organische stoffen’. This law sets the limit for adhesives
for floorings used indoors at 5g VOC/kg. FEICA would like to point out that this legislation was put
in place to protect workers rather than the environment and therefore, any benefit for the
environment has not been evaluated.

As already explained in our first position from 8 October 2008, the goal of the 2004/42/EC is to
improve the environment by reducing ozone formation. From the NEC Scenario Analysis Report
no. 6 (July 2008)1, it can be concluded that further VOC reduction in Europe will not bring about
any considerable improvement for the environment. The sector that would potentially be restricted
by option 11 is so small that no further benefits can be expected.

! Report can be found on the IIASA website (www.iiasa.ac.at)
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Assuming that the aim of Option 11 is to prohibit the use of solvent-based adhesives for floor
coverings, it is unclear to FEICA why a VOC limit has to be set.

The danger of setting a VOC limit, and especially such a low one, is that even some water based
and reactive systems may contain more VOC than the 5g/kg recommended. This in turn can then
be misinterpreted, as it does not seem logical that a limit for solvent-based adhesives is so low,
that the alternatives cannot comply with it. FEICA believes that this may cause confusion and even
criticism about the alternative systems. It therefore strongly recommends the use of the official EN
923 2.1.7 definition.

Furthermore, although for some indoor floor-covering applications, alternatives to solvent-based
adhesives exist, the alternatives are designed to work in typical indoor environments (ca. 20C and
low humidity). Furthermore, these alternative systems are only used for large scale operations,
meaning those, where no immediate stress is applied to the joints as may happen when covering
the curved nosing of a staircase with carpet and where the substrates are air-permeable. Any
restrictions would therefore, need to allow for exceptions where, solvent-based adhesives remain
the only viable solution.

Therefore, FEICA would like to suggest:

- To use the official EN definition of solvent-based adhesives (EN 923 2.1.7);
- To limit the restrictions to non-humid environments at 20C and
- To provide for exemptions for certain applications as explained below.

Indoor flooring applications without alternatives to solvent-based adhesives

Notwithstanding the existing alternatives to solvent-based adhesives for bonding floor coverings
indoors (ca. 20C and no humidity), there are certain applications in which these alternatives
present problems. These problems are mainly related to the slow drying of the alternative systems,
which becomes even more problematical when the substrates are not permeable to air, and/or
where there is no immediate tack.

The applications concerned include:

- Curved floorings, such as staircases with curved step nosing
o Because the flooring will not stay in place until the adhesive is dry; (i.e. stress
is applied to the joints);
- Skirting and cove bases
o Because they will not stay in place long enough for the adhesives to dry (i.e.
stress is applied to the joints);
- Rubber or PVC baseboards homogeneous-heterogeneous PVC, cushion vinyl and non
porous substrate like metal
o Because these are non air-permeable substrates and the baseboards will not
stay in place long enough for the adhesives to dry and

Option 6: Assessment of inclusion of 1ISO11890-1:2007 for VOC content determination in
Annex I

FEICA would also like to comment on option 6 of the Oekopol Interim report which relates to the
inclusion of the ISO 11890-1:2007 method for VOC content determination.

It is understandable that, wherever possible, the least expensive method of accurately determining
the VOC level is desirable. Annex 3 of Directive 2004/42/EC prescribes only ISO 11890-2 for the
determination of the VOC content of all coatings not containing reactive diluents. ISO 11890-2 itself
provides additional information and states that 11890-2 is preferred if the expected VOC content is
greater than 0,1 % by mass and less than about 15 % by mass.

It then goes on to say that when the VOC content is greater than about 15 % by mass, the less
complicated method given in ISO 11890-1; may be used. One could therefore infer that this was
also already applicable for Directive 2004/42/EC, even though it is not directly referred to.



It is important to understand that ISO 11890-1 is only applicable for products with a VOC content >
ca. 15% by mass and is not suitable for lower VOC products. Even then, it is given as an optional
test procedure. If ISO11890-1 is to be included directly in Directive 2004/42/EC, it should be written
in an identical format to the reference given in ISO11890-2. There should be no suggestion that as
it is a lower cost method, then it could be used for all products and 1ISO11890-2 should still be the
preferred recommended method.

In fact a calculation method would be the preferred lower cost option, as any measurement can
only be a snapshot and does not give any data regarding the reliability of the measurement. A
calculation method would clearly set out the worst case scenario regarding the VOC content of a
product. Article 4 sets out requirements for labelling, specifying that the maximum content of VOC
in g/l of the product in a ready-to-use condition, should be stated. This can only be done by
calculation. It might be more useful to have this detailed in the revised directive.

Therefore, FEICA would like to see the calculation method formally included in the 2004/42/EC, as
a safe option for industry to choose to calculate the worst case scenario.

Conclusion

The 2004/42/EC is aiming to reduce the impact of VOCs from uncontrolled environments to
prohibit ground ozone formation. Whilst this is an important objective, the possible benefits have to
be set against the feasibility of success and the arising costs of such action. As stated above, the
environmental benefits from restricting a small sector such as flooring adhesives are negligible.

However, if restrictions are to be made, in order to reach maximum reduction, while respecting the
limits of alternatives to solvent-based adhesives and keeping costs to a minimum; FEICA proposes
to:

- Limit the scope of option 11 to the official EN definition of solvent-based adhesives (EN
923 2.1.7) and to non humid environments at 20C and
- Provide for exemptions, for certain applications, as explained above.

Furthermore, FEICA would like the 2004/42/EC to refer to the calculation method, as a possible
option to calculate the worst case scenario.

Yours sincerely,

s :*7?-_: o)

S

Bernard Ghyoot
Secretary General
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49. FEICA — The importance of
an official reference to a calculation
method in the legislative text,
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FEICA input to the review of 2004/42/EC
The importance of an official reference to a calculation method in the legislative text

October 2008

Further to our first paper on the review of the 2004/42/EC sent on 8 October 2008, FEICA the
European Adhesive & Sealant Manufacturing Association would like to provide further input
related to the calculation of VOC emissions.

The Directive 2004/42/EC partially overlaps with the 1999/13/EC. An interim report attempted
to define VOCs (Volatile Organic Compounds)l recommended the definition “any organic
compound having an initial boiling point less than or equal to 250°C measured at a standard
pressure of 101,3 kPa.” which is different from the original definition in the 1999/13/EC.

The 2004/42/EC Directive permits two test methods, ISO 11890-2, analysis by GC, which
requires identification and knowledge of the VOCs analysed and ASTMD 2369, gravimetric
analysis where reactive diluents are present, which presumes no knowledge. The latter
method can only be roughly related to the VOC definition. For the purposes of labelling the
manufacturer needs to ‘adjust’ the results to take into account potential variations due to the
raw materials, manufacture, fill and possibly use if the product is diluted with additional VOC.
In practice the analytical techniques are, arguably, only used for compliance.

An accompanying FAQ? to the VOC Solvents Directive 1999/13/EC provide guidance by
suggesting how certain provisions of the Directive should be understood and include. In
question 9, the calculation method with a worked example, demonstrates that it is an
accepted technique but is accompanied with the statement: “The guidance does not
represent an official position of the European Commission and cannot be invoked as such in
the context of legal proceedings.”

Recently, the Environmental Protection Department, Hong Kong, completed a consultation
exercise® on a Proposal for Control of Volatile Organic Compound Emissions from Adhesives
and Sealants from Vehicle Refinishing Paints, Marine Vessel Paints, and Pleasure Craft
Paints.

The adhesive application categories in Oekepol (RPA) appear to correspond to some of the
categories in the EPD Hong Kong proposal. The EPD Hong Kong proposal closed 30" June
2008 and appeared to follow the US Environmental Protection Agency (EPA) approach by
including EPA test method m-24 following ASTM D 2369 and (in 11.3.2) to measure water
content using either ASTM D 3792-79 or 91, by Direct Injection into a Gas Chromatograph or
to ASTM D 4017-81, 90, or 96a, by the Karl Fischer Titration Method. Neither of these
methods are particularly reproducible with an earlier report* suggesting an accuracy of
approximately 3 to 5% for both D3792 and D 4017 with the obvious implications for reporting
VOC levels as minor ingredients in water borne products.

The 2004/42/EC Directive recognizes the difficulty of measurement but does not acknowledge
degrees of harm associated with different VOCs. “To guarantee citizens the right to a clean

' DECOPAINT Study on the Potential for Reducing Emissions of Volatile Organic Compounds (VOC) Due To The
Use Of Decorative Paints and Varnishes for Professional and Non-professional Use
http://ec.europa.eu/environment/air/pdf/paint_solvents/decopaint.pdf

2 http://ec.europa.eu/environment/air/pollutants/stationary/solvents/fag_en.htm#q2

% http://www.epd.gov.hk/epd/english/environmentinhk/air/pub_consult/air_consult.html

* Environmental coating problems : Difficult VOC/HAP issues concerning electrocoating; Metal Finishing,
Volume 94, Issue 9, September 1996, Pages 72-73; Ron Joseph

-1 -




and healthy environment”, is a stated requirement in 1999/13/EC. For this, other standards
permit an exclusion which inevitably invokes partially using the calculation method, for
example see annex 3 of the EPD, Hong Kong proposal, above, and the USA California rules.

Compared to the high uncertainties of the different test methods, the calculation method
provides a greater level of confidence with a known degree of error. If reasonable
interpretation is permitted to the actual wording of the existing standards, then the methods
could be used to assist in calculating VOC contents for adhesives.

Conclusion
ISO 11890-2) 2002 gas chromatography method
e Presumes knowledge of the components (or access to data base of known
ingredients)
e Compliance testing
e Tests the sample presented, cannot predict worst case condition of the product

ASTMD 2369 2003

Pragmatic test with limited practical relationship to stated VOC definition

The scope only specifies coatings and does not refer to adhesives

The procedure is unsuitable for testing many adhesives, and high viscosity pastes.
Potential for assisting calculation method for most volatile components

Tests the sample presented, cannot predict worst case condition

Calculation method

Requires knowledge of components and manufacture

Overestimates the VOC content if simple data for boiling point (BP) is used
Suitable for worst case scenarios

Supplier data required or practical test if inadequate data is available
Enables exclusions to be incorporated

The current legislation refers to two test methods ISO 11890-2 and ASTMD 2369. As these test
methods require considerable time and resources and as they are in no way more correct than
the alternative calculation method, FEICA advocates including an official reference to a

calculation method into the legislation.
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Annex 50 Stakeholder document
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50. FEICA —input on technical
specifications of alternatives to solvent-
based adhesives, Brussels, 19.05.2009

FEICA has questioned members and received a great variety of answers. The
practices in countries differ greatly. What is explained below tries to take all
input into account but it has to be understood that there may be different prac-
tices still.

Indoor conditions

The term "indoor conditions" has been introduced by FEICA in order to clarify
that we are talking about work places (building sites) with more or less defined
climate conditions (steady temperatures of at least 15° C (floor), 18-20° C (air
temperature) and 65-75% rel. humidity. These conditions are necessary for
both, floor coverings and water-based adhesives! Low temperatures and humid
environments also have adverse effects on reactive systems and can impact on
the curing characteristics of reactive systems, although there are catalysts that
can be used to speed up the drying process.

Alternatives other than water-based systems

The most common alternatives for solvent-based adhesives in carpet bonding
are water-based systems. Where these cannot be used reactive systems are
used, but they tend to be more expensive. The same goes for parquets, just
that the reactive systems are used more often since the wood often does not
support the water-based systems.

According to the input of some members the problem with reactive systems still
is that unfortunately they do not give the required level of initial grab (enabling
the floor covering to remain in permanent contact with the floor) especially if
intending to adhere floor coverings with a degree of memory i.e. certain carpets,
Linoleum which tend to curl back if they have previously been stored on rolls
etc. Special catalysts need to be used when using reactive systems. As men-
tioned above disadvantage for the consumer is the higher price of reactive sys-
tems but also that the workers need to be trained to use the ‘new’ alternative
systems. This know-how is common in some countries where training may even
be offered in cooperation of the national association but not in many others.

The use of hot melt adhesives in the application of floor coverings seems un-
common (or thought impossible) in most countries due to a number of reasons
including the need for heat and open time restrictions. Also the installation of
floor coverings requires a holohedral coating which is difficult to achieve with
hot melts.

Dual use

We do not see a danger for dual use here. To our knowledge these adhesive
are usually sold as flooring adhesives.
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FEICA input on statistics on solvents in flooring adhesives

19 May 2009

Whilst the overall statistics of FEICA are well aligned with the national associations, some of
them have a different sector break down of national statistics (this is mainly due to the fact
that some of them collect national statistics on a more detailed level, whereas others do not).
Therefore, we suggest, that were national statistics on this issue exist, they should be taken
into account (namely Germany and UK).

United Kingdom

In the UK BASA conducted a short survey of its members to get the necessary information to
complete the RPA questionnaire on this subject and can offer the following figures on the
current UK market, which were presented to RPA in response to questions 2,6 & 7 in their
questionnaire.

The market in the UK for flooring adhesives is estimated to be_a maximum of
approximately 36,000 tonnes per annum of which a maximum 8% (2,880 tonnes) are
solvent based adhesives. This is declining in use year on year.

Note that this UK market figure expresses the upper limits declared and does not
include adhesives for ceramic floor tiles.

However, the green agenda (e.g. BREEAM (Building Research Establishment
Environmental Assessment Method) and LEED (Leadership in Energy and
Environmental Design), which are in response to government & market direction in an
attempt to improve sales and rental prices for these types of buildings) is accelerating
and is leading to the specification requirement of more environmentally friendly low
VOC products.

Flooring adhesives have a content of 300 — 800 gms of VOC per litre. Using the
worst-case calculation of 800g of VOC per litre, for the figures given above, this could
remove a maximum of 2,300 tonnes of VOC emission per annum. However,
exemptions will be necessary, and taking into account the expected decline in solvent
based

Germany
From Germany the IVK would like to contribute the following data:

Solvent-based Adhesives in for Flooring Installation in Germany in 2007/8

178 metric tonnes for textile floorings and Linoleum / average content of solvents: 15% /
emission factor: 100% / emission: 26,7 metric tonnes
4.423 metric tonnes for parquet floorings & hard wood / average content of solvents: 20% /
emission factor: 100% / emission: 884,6 metric tonnes
492 metric tonnes for precoating, primers, Neoprene / average content of solvents: 80% /
emission factor: 100% / emission: 344,4 metric tonnes

Total: 5.093,0 metric tonnes consumption of solvent based adhesives for flooring installation

Total: 1.255,7 metric tonnes of emitted solvents from adhesives in flooring installations

FEICA - European level
As apparent from the above, we found that the input from different countries varied and many
national associations simply do not have the required statistics.

Therefore, FEICA is trying to estimate as best as we can an average solvent amount in
flooring adhesives in Europe. For this purpose we make 2 assumptions




- firstly that 100% of all solvent based construction adhesives are flooring adhesives
(which is a worst case scenario and unrealistically high as seen by the examples of
UK and Germany)

- secondly that there are 40% solvents in those adhesives

In 2007 we had according to FEICA statistics a consumption of 66.72 tonnes of construction
adhesives in Europe. With the above mentioned assumption of 40% solvents in these
adhesives this would mean that in the worst case scenario there were 26.69 tonnes of
solvents used in flooring applications.

However, since we have better data from the UK and Germany we suggest only taking into
account the rest of the countries, which (with the same assumptions as above) would amount
to a solvent consumption of 14.35 tonnes. Adding to this the 2.3 tonnes from the UK and the
1.3 tonnes of Germany, a total of 17.9 tonnes of solvents consumption in flooring adhesives
can be estimated as the worst case scenario.
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52. Good Practices floor coverers/
kitchen & bathroom installers, Jeroen
Terwoert/IVAM, Amsterdam, 2005

Good Practices Wonenbranche (Good Practices with low-VOC products for floor
covering workers and kitchen/bathroom installers), Terwoert, J., IVAM, 2005.

1. Summary

2. Details of recommendations for low-VOC products for wooden floor, “soft”
flooring (carpets etc.) and kitchen installers

1. Summary
Introduction

On behalf of the sectors of floor coverers (parquet, i.e. wooden floors as well as ‘soft’
flooring: carpets, vinyl, cork etc.), kitchen and bathroom installers and furniture in-
stallers, an inventory was made of Good Practices in relation to using the low-VOC
products that are prescribed because of the Dutch occupational health rule of January
2000. The rule forces companies in these sectors to use:

- Coatings (primers and lacquers) for wooden floors with max. 100 gr VOC/litre

- adhesives for wooden floors and other floor coverings with max. 5 gr.
VOC/litre

- ‘additional products’ with max. 100 gr. VOC/litre (e.g. fillers for seals in
wooden floors).

By means of interviews, literature and product information, information was gathered
on technical and non-technical problems occurring with low-VOC products, and rec-
ommendations were made on how to use the products to get an optimal result.

General summarized conclusions

Parquet layers (wooden floor installers) generally are satisfied with the available alter-
native adhesives: waterbased dispersions (with varying water content), 1-pack and 2-
pack polyurethanes and (1-pack) MS Polymer. With the available variety of products, a
suitable product for every application can be found (underflooring, cork, laminates,
‘massive” wood, high and low swelling wood types etc.). All alternatives are almost
VOC-free, and do meet the maximum of 5 gr./litre.

With respect to waterbased lacquers for wooden floors, differences in opinion exist.
Technically, the WB lacquers perform well, i.e. with respect to adherence, scratch resis-
tance and durability. However, about the ease of application and the aesthetic aspects,
part of the users still have complaints. Apart from that, many parquet layers experience
problems with the application of low-VOC fillers, in particular when large seals or
holes in wooden floors have to be filled (long drying time).
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Among the soft flooring installers (carpets etc.), the problems with low-VOC adhesives
focus on covering stairs. Because of the bended surfaces, the so-called ‘initial tack’ is
very important, as well as drying times. With the alternative waterbased dispersions, the
workers have to use self-adhesive tape and/or additional staples or nails, or laths. This
increases working time. Hotmelts (sprayable) are technically a good alternative, but
some workers feel they are difficult to use. Investments in melting and spraying equip-
ment is needed. Allover, part of the users are satisfied with the alternatives, while others
still use the high-VOC ‘contact adhesives’ on stairs (polychloroprene).

The use of adhesives or coatings by kitchen and bathroom installers appeared to be very
limited. Joining PVC-pipes by ‘PVC-welding’ (very high VOC adhesives, which partly
dissolve the PVC) is practically the only application. Used amounts are very low.

Furniture installers, as far as they use coatings and adhesives, show a variable picture.
Some of them like waterbased lacquers, others do not like the appearance at all. A few
wood types do not allow waterbased coatings (e.g., oak is difficult). Low-VOC disper-
sion adhesives are much used for connecting wooden parts. For bended surfaces, high-
VOC contact adhesives are used as well. Low-VOC adhesives may be used when the
parts can be fixed (pressed) together for some time. For installing foam furniture parts,
both high-VOC contact adhesives as waterbased sprayable adhesives appeared to be
used.

Many companies reported ‘unfair competition’ by 1-person businesses not obeying the
regulations.

2. Details of recommendations for low-VOC products for wooden floor, “soft”
flooring (carpets etc.) and kitchen installers

All groups (wooden floor/ soft floor/ kitchen installers):

-Tell consumers that by law, only specific products (low-VOC) are allowed, and tell
them which quality they can expect, as a consequence.

Adhesives for wooden floors (parquet)

General aspects

-Achieved quality with low-VOC adhesives is better than with the "old” high-VOC
“alcoholglues” according to most companies - the latter tend to get harder and harder
over time, leading to wooden floors ‘breaking off” from the floor.

-The available alternatives cover all applications, and meet the limit value of 5 gr. VOC
per litre (and VOC-free according to TRGS 610). However, the company has to know
which alternative to choose for which specific application.

-Variations in relative humidity of the air or the substrate are crucial: they let wood
swell or shrink, and influence curing time of waterbased, 1-pack polyurethane (PU) and
MS polymer adhesives.

Communication with the customer

-Consumers should know that large variations in the relative humidity in the house may
lead to problems: swelling and shrinking of wood (in all cases; not only when low-VOC
products are used).

-Tell consumers that installing wooden floors may take more time than anticipated
when circumstances are unfavourable: e.g. weather with high humidity in summer (no
heating on).

Annex v4 November 2009



Assessment and Review of Directive 2004/42/EC Final Report - Annex 52

Preparation of installing wooden floors

-Always measure the humidity of the substrate. Maximum humidity of a cement floor is
2%; and of an anhydrite or gypsum floor 0,5%.

-In case of a higher humidity, use a ‘'moisture shield” (WB) — usually an epoxy — or a
"moisture shielding adhesive” (MS Polymer base).

-Bring the wooden floor and the adhesive in the room 48 hours before starting the work.
-Measure relative humidity of the air before starting.
-Ideal is: RH between 55% and 65% (also because of swell/shrink of the wood)

-RH <45%: be aware of short "open time” of waterbased dispersions, and of elon-
gated curing time of 1-pack polyurethane and MS Polymers (both are
"moisture-curing”).

-RH > 70%: be aware of condensation of water vapour, and of elongated curing
time of waterbased dispersions and MS Polymer adhesive.

-Measure the temperature before starting.

-Ideal is: temperature between 18 and 21 °C.

-Temp. > 25°C: be aware of short open time (all adhesives).

-Temp. < 15°C: be aware of condensation of water vapour, and long curing times.
-Tell the consumer that in case of high humidity in winter, the room should be heated.

-Always vacuum clean the substrate (floor); otherwise no adhesive will adhere well.

Choice of adhesive type
-Consult your supplier in order to choose the proper product for each application.

-All low-VOC adhesives remain flexible, and tolerate swell and shrink of the wooden
floor. The "old” high VOC "alcohol glue” did not.

-Some rough guidelines for product choice are:

*Waterbased dispersions for narrow strips of not-massive wooden parquet, not mois-
ture-sensitive wood types and intermediate floor (e.g. chipboard).

*Polyurethanes (1-pack or 2-pack) or MS Polymer for massive parquet, broad strips etc.

*Polyurethane or MS polymer for very moisture-sensitive wood types (e.g. beuk, ma-
ple).

*Polyurethane or MS polymer for anhydrite (gypsum) substrates.

*MS polymer for cement and gypsum substrates with a high humidity (but max. 4%).

-When pre-coated parquet is used in combination with a moisture-shield, one cannot use
waterbased dispersions, 1-pack polyurethane or MS polymer (water vapour needs to
escape or enter for curing).

-When waterbased dispersions are used directly on the cement or gypsum substrate, a
primer (water-based) and a moisture-shield should be applied first.

-In case of waterbased dispersions directly on an anhydrite substrate, follow these steps:
1) abrasing (sanding), 2) vacuum clean, 3) apply primer, 4) apply moisture shield.
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Applying the adhesives

-Use a coarse toothed trowel — e.g. BS, consult product information sheet — for the ap-
plication of polyurethane or MS polymer products directly on the substrate.

-Use a more fine toothed trowel for applying these adhesives on an intermediate (ply-
wood) floor.

-MS polymers usually come with a special toothed trowel which make application
lighter (MS polymer adhesives are rather viscous).

-Use a stainless steel toothed trowel for waterbased dispersions.
-In case of 2-pack polyurethanes:
-Use strictly the exact mixing ratio!

-Mix thoroughly, with a mixer on a drill, for min. 5 minutes.

Finishing the floor (e.g. application of coatings)

-Wait for at least 24 hours before sanding the wooden floor, or filling seams, when a
waterbased dispersion has been used. Be aware of longer drying times at high humidity.

Health

-Use gloves when polyurethanes, and especially 2-pack polyurethanes, are used.

Installing skirting boards

-Install skirting boards preferably mechanically: with nails, screws etc.

-MS polymer adhesives can be used. However, the (plint) should be pressed against the
wall for a few minutes then.

The use of low-VOC sealant for holes and seams (waterbased dispersions)

(the sealant is a waterbased dispersion to which the wooden floor installer adds wood
dust from the floor that should be filled, before use).

-When waterbased adhesives have been used, wait until the additional water has been
fully evaporated from the wood (at least 24 hours).

-Vacuum-clean the floor before filling seams and holes (improves adherence of sealant).

-Take care for good ventilation and heat the room; otherwise waterbased sealants may
dry slowly. Ideal is: temp. > 18°C; RV < 65%.

-With small nailholes, or very narrow seams, WB sealants may be dry after 30 to 60
minutes; with somewhat wider seams still the same day.

-Do not underestimate drying times when large holes or seams have to be filled (at least
one day). Closely follow instructions for use.

-Use parquet in which very large holes have been filled by the manufacturer already.
-Use a 2-pack epoxy filler for very large holes.
-Apply WB filler twice, because it always shrinks.

-Do not use too little wood dust (that increases shrink) but not too much as well (that
would decrease adherence). Follow closely the advised mixing ratio.

-Use fine wood dust only (use a sieve); this partly reduces shrink and improves adher-
ence.
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-Try to alternate gluing and filling; this reduces waiting times.

-When moisture-curing (1-pack polyurethane) lacquers will be used afterwards, let the
sealant dry very well first.

Use of waterbased parquet lacquers

See separate document

Use of low-VOC adhesives for installing carpet, vinlyl etc. on stairs

General advice

-Tell the customer that labour time may be a little longer than with the old high-VOC
adhesives (polychloroprene "contact” adhesive, 700-800 gr. VOC/1.) — and costs a little
higher.

Choice of product

Choose for (a combination of) one of the following solutions to cover all properties of
the old high-VOC adhesives:

-Waterbased contact adhesive on the flat surface and (special) self-adhesive tape on the
bended side;

-Hotmelts (sprayable) — all applications.

-Installing carpet with the use of nails and laths/slats — the “old-fashioned” way.

The use of waterbased dispersion (contact-) adhesives on stairs

-Apply the adhesive in a very thin layer, preferably with a roller (polyethylene or fur) -
not a brush).

-Press or knock’(hammer) well. (“goed aankloppen”)
-Minimum temperature is 15°C, relative humidity preferably < 65%.

-Follow the suppliers” advice concerning the "waiting time’. Advised waiting times may
vary considerably.

-Be aware that the waiting times that are advised by suppliers do apply to “ideal circum-
stances’, i.e. a temperature of 20°C and a relative humidity of 60%. At higher humidity,
the waiting time may be much longer (sometimes even a few hours).

-When stairs are coated or when old layers of adhesive are present, waiting times can be
longer as well.

-The waiting time of a waterbased contact adhesive may be shortened by using a fohn.

-During the waiting time, the worker may carry out other tasks (e.g. cutting the carpet,
glueing the next step etc.).

-In case of very long waiting time because of unfavourable circumstances (high humid-
ity, low temperature): first glue the complete carpet (after cutting); then come back later
to install the carpet on the stairs.

-When stairs have been lacquered: first make the surface more rough by sanding with
coarse sanding paper.
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-Example of a working instruction (product: Eurostar Contact):
-Apply the adhesive on the step of the stairs (the substrate)

-Press the carpet in this layer of glue and remove it immediately. In this manner,
the required very thin layer of adhesive is obtained.

-Let the adhesive dry for 7-10 minutes (the "waiting time") — this waiting time
applies to a temperature of 20° and a RH of 65%.

-Then press/hammer the carpet to the stairs.

-During the waiting time: prepare the next step.

The use of Hotmelt adhesives for installing carpets on stairs
-Spray as thinly as possible
-Attach the carpet within the timeframe as advised by the supplier.

-In case the hotmelt solidifies too quickly: ask the supplier for a more "slow” product
type (various types are available).

-In case of a smoothly lacquered stairs: first make the surface more rough by sanding
with coarse sanding paper.

The use of self-adhesive tape for installing carpets on stairs
-Use a broad type of tape, this has a higher bonding strength.

-In case of a smoothly lacquered stairs: first make the surface more rough by sanding
with coarse sanding paper.

Kitchen and bathroom installers — the use of PVC-adhesives (‘cold welding”) to
attach PVC-pipes

-Use mechanic attaching methods (e.g. ‘clip fittings”) as much as possible.

-When PVC-adhesives are needed: use a low-viscous product (which can be applied
more thinly) and apply them as thinly as possible.
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Annex 53 Stakeholder Document
(European Cosmetics Industry)

53. Colipa — Product categories,
Annual review 2007, Brussels, 2008
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Cosmetics product categories [Colipa, 2008a]:

ANNEX 1 PRODUCT CATEGORY NOMENCLATURE

PERFUMES AND FRAGRANCES iwomen, men, unisex and children)
1.1  Extracts, perfumses

1.2 Eau de parfum, eau de toilette, eau de cologne, eau de lavande, parfum de toiletta
{unisex)

1.2 Eau de cologne, eau de toilette for mean

1.4 Eau de toilette for children

1.5  Pre- and aftershave lotions (not aftershave balms and creams - see 3.12)
1.6  Moisturized tissues forming part of a perfume product line

1.7 Boxed sets (mainly alcoholic parfumes)

DECORATIVE COSMETICS

2.1 Facial makeup products ifoundation, blusher, loosa and compact powders, atc.)

2.2 Lip products (lipsticks, lip protection and non-coloured foundation, pencils, glosses, atc)

2.3 NMail products (nail varnish and nail varnish removers, foundation, protaction, "hardenar?
MCT artificial nails)

24 Eye products (eye-care lotions, products for eyelashes (mascara etc.), eye makeup and
aye makeup removers, eyeliners (pencils, NOT falsa eyelashes)

2.5 Boxed sets (mainly decorative cosmetics)

Skin Care imen, women and babies)
3.1 Facecare products

an Day creams, night creams, masks, exfoliation, anti-wrinkle and anti-ageing
creams for men and women, treatment sarias, anti-blackhead creams, atc.

312 Aftershave balms and creams

3.2 Face cleansars and after cleansars (toners), makeup remaovers, (NOT eye makeup
removars - sae 2.4)

2.2 Hand care products (including hand creams, mixed products for hands and nails,
anti-skin discoloration cosmetics, etc.)

24  Body creams and lotions ifirming creams, slimming creams and lotions, MOT sport
massage products)

3.5  Sun care products (with or without sun, before or after sun, sun care sticks, baby sun
cara products, sun blocks,etc.)

36 Baby care products (only creams lotions, and milks, NOT soaps. shampoos, foams,
sUn care)

37  Boxed sets (mainly skin care products)



Hair Care

4.1

42
43
44
45
46
47
48
49

Shampoos (including two-in-one (shampoo/conditionar) and hair and body shampoos,
baby shampoos, NOT shower gals - see 5.52)

Hair conditioners

Hair loticns (daily & special treatments) and hair tonics (also alcoholic)

Hair sprays

Setting lotions and setting mousses

Hair creams, brillantine, hair gels, etc.

Colouring shampoos, hair dyes, bleaches

Perms

Cthar Hair Care products (treatments, masks, etc.)

410 Boxed sets (mainly Hair Care products)

TOILETRIES

50

5.1

52
53
54
55

56
57
58
59

Toilet soaps and syndeats, wash lotions, including dermatological soaps (syndets), baby
s0aps. etc.

5.01 Soaps and syndets (non-liquid)

502 Soaps and syndets, wash lotions (liquid)

Oral hygiene

51 Toothpastes

5.12 Mouth washes (before and after brushing)

513 Cther dental products which are in contact with the mouth (sprays etc)
Shaving products ifoams, creams, gels, soaps)

Talcum powders (including baby powders, etc.)

Products for intimate hygiene (decdorants, detergents, talcurm powders, etc.)
Bath and shower products

551 Bath foams, salts, bath oils, bath and shower gels, etc.

5.52 Shower gels, two-in-one (for body)

Daodorants and antiperspirants (roll-ons, sprays, creams, sticks)

Depilatories (including post-depilatory creams)

Foot care (salts, powdears, sprays, creams, gels, traatmeants)

Boxed sets (containing different toilatries)
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1. Scope of the Joint Colipa/FEA Briefing Paper

The VOC “Paints” Directive 2004/42/EC is currently under review. The European Commission
(EC) has appointed a consortium of consultants to carry out a study on potential VOC reductions,
beyond the original scope of the “Paints” Directive. The scope of the study is extended to
consumer products, which include cosmetic products. A joint Colipa'/FEA? Working Group with
industry experts has met the consultants Okopol and IVAM. The meeting was held on the 5™ of
September 2008.

In this meeting it was agreed that Colipa/FEA will provide further technical information on
hairsprays and deodorants / antiperspirants in aerosol dispensers.

The EC consultants’ study should be finalised by summer 2009 and could be followed by an EC
proposal on the review of the VOC Paints Directive by the end of 2009, if appropriate.

This Briefing Paper describes the use of VOCs in deodorants/antiperspirants and hairsprays, and
the related technical considerations needed for ensuring product performance.

2. Introduction

In an industry where consumption is closely linked to healthful hygiene, lifestyle and consumer
acceptance, the role of research and development is vital in order to respond to an increasingly
sophisticated consumer demand. The cosmetic industry is therefore committed to the continual
development of safe, innovative and effective products and to meeting the demands of consumers
through intensive market research and enhanced product information.

The cosmetic industry sector is characterised by cosmetic manufacturers who include both multi-
national companies and SMEs.

A. VOC definition

Currently, there are several ways of defining VOCs in the scientific and the regulatory world. In

Colipa’s and FEA’s view, the most appropriate approach is to combine consideration of a
chemical’s volatility with its capacity to produce ground level ozone.

! Colipa is the European Trade Association representing the interests of the cosmetic industry in Europe. Its membership consists
of 23 national associations of the EU Member States and beyond, 21 major international companies and 8 associated members.
Colipa represents more than 2000 companies throughout the EU via the active representation of its member national associations.
For further information about Colipa please visit its website: www.colipa.eu

2 FEA is the European Aerosol Federation, representing the aerosol industry in 18 European countries. Its membership consists of
530 companies, ranging from multi-national corporations to Small and Medium-sized Enterprises. FEA also has corresponding
members worldwide. For further information about FEA please visit its website: www.aerosol.org
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Therefore, Colipa and FEA support the VOC definition included in the European National
Emission Ceilings Directive (NEC, 2001/81/EC):
e “ .. VOCs are all organic compounds arising from human activities, other than methane,
which are capable of producing photochemical oxidants by reactions with nitrogen oxides
in the presence of sunlight...”

The aim of the NEC Directive was to limit emissions of acidifying and eutrophying pollutants and
ozone precursors by establishing national emission ceilings by 2010.

Other pieces of legislation (e.g. SED 1999/13/EC) related to VOCs (excluding methane) are
generally based on the total mass of VOCs. This approach does not take into account the

differences between VOCs with regard to their ability to contribute to ozone formation (see also
Chapter 6).

Main VOCs used in cosmetic products are:

Ethanol, Isopropanol

Propane / Butane / Isobutane (liquefied gases)
Pentane, Isopentane

Dimethylether (liquefied gas)

Fragrances and preservatives can be VOCs but contribute very little to the VOC emissions.

For the paint industry only, the “VOC Paints Directive’ (2004/42/EC) uses the following VOC
definition:

. ... “VOC' means any organic compound having an initial boiling point less than or equal
to 250°C measured at a standard pressure of 101.3 kPa...”

However, Colipa and FEA support the VOC definition included in the European National
Emission Ceilings Directive based on the Photochemical Ozone Creation Potential (POCP)
approach (see also Chapter 6).

B. Use of VOCs in Cosmetic Products

Cosmetic products cover of a wide variety of types, most of them having numerous sub-
categories. Their functions range from human hygiene (shampoo, shower gel, toothpaste, etc.),
personal care (skin creams, deodorants, etc.), aesthetically enhancing products (make-up, hair
dyes, etc.) to products contributing to the well-being of consumers (spa products, etc.). As
cosmetics come into contact with the human body, consumer demand, acceptance and preference
are vital factors influencing market penetration. Product performance (quality and efficacy) is
crucial for consumer acceptance. Geography and culture are also essential factors in this context.
The success of a marketed product depends largely on how well it meets each of these
considerations.

2/14
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Water is one of the most important ingredients in cosmetic formulations due to its broad range of
properties (e.g. water functions as a solvent and as a moisturizer). Therefore it is used in cosmetic
products to the highest extent possible.

Specific VOCs used in cosmetic products help to meet requirements and consumer expectations.
They are typically used:

e as solvents for mixing the other ingredients,

e as propellants for delivering the product (liquefied propellants are also co-solvents),

e as preservatives (alcohol also supports product preservation purposes),

e as fragrance raw materials for scenting the product’.

A solvent broadly used by the cosmetic industry is ethanol. Ethanol used in cosmetics is often of
agricultural origin and is, therefore, a renewable raw material.

Any estimation of the quantities of VOCs emitted from the usage of cosmetic products needs to

take into account the following aspects:

e there is a wide range of different product categories,

e the emission factors are different for each category of cosmetic products,

e the environmental compartment to which products are emitted after use (e.g. waste water,
air).

C. Use of VOCs in Cosmetic Aerosol Products

The VOC ingredients in cosmetic aerosols perform a number of functions:

e VOCs act as a solvent, carrier (e.g. for suspensions) and co-solvent (liquefied gases).
VOC:s are a crucial part of the formula to achieve the intended high-level performance.
Any alternative propellant like compressed gases would not dissolve the active ingredients
properly therefore a larger amount of solvent would be required. This would negate any
VOC reduction from the propellant substitution.

e VOC:s help the product dry quickly.

Hairspray and deodorant / antiperspirant work only if they dry quickly on contact with the
hair or skin. VOCs are solvents that evaporate quickly leaving dry product on the surface.

e VOCs break up the product-stream into particles as it leaves the container.

Cosmetic aerosol products rely on specific droplet sizes to work effectively. By rapid
vaporisation as the product leaves the container, liquefied gases ensure the right
distribution of the formula on the hair or skin respectively. Thus for hairsprays it will
guarantee the required performance as a fine “net” of hold on the hair once the style
fixation is done. An uneven distribution or too big droplets would damage the hair style
due to strong wetting effect instead of fixation and quick drying (see above). For
deodorants it provides an excellent sensory performance on skin.

e VOCs ensure a constant pressure in the container.

% In the USA, fragrances in concentrations below 2% in finished fragrance products are exempted from the
definition of VOCs.
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The liquefied gases that are used in most cosmetic aerosols maintain an equilibrium
pressure within the container and thus ensure that the pressure in the container remains
constant throughout the aerosol’s life-time. Therefore, the performance of the aerosol is
the same at the end of the pack’s life as at the beginning. Compressed gases such as
nitrogen remain as a gas in the container. There is no equilibrium between liquefied phase
and vapour pressure. Hence the spray characteristics change while the pressure drops.

As described earlier, droplet size and a constant pressure form the basis for constant
product behaviour that delivers a satisfying result.

Products that are not affected by the change of physical characteristics — like sun care
products — started to use compressed gases.

The potential second alternative — pump sprays — suffers the same technical problem, that
its spray pattern — evenness and distribution of spray droplets — is far inferior to aerosols.

Colipa and FEA presented in the meeting 5™ of September 2008 a live demonstration of various
formulations in the hair spray and the deodorant/antiperspirant product categories, as follows:
e hairspray (aerosol) with 90% VOC
e hairspray (pump) with 94% VOC
e hairspray (aerosol) with 80% VOC content (also used as reference for an 80% VOC
deodorant)
setting lotion (used on wet hair before drying) with 37% VOC
deodorant (aerosol) with 95% VOC (typical European frame formulation)
deodorant (pump) with 95% VOC
deodorant (test product, not available on the market due to unacceptable quality) with 20%
VOC content (compressed gas plus water, as proposed by BIPRO)
antiperspirant (aerosol) with 94% VOC content (typical European frame formulation)
e antiperspirant (test product, not on the market) with reduced VOC content (90%)

The demonstration showed that products with reduced VOC levels have drastically different spray
behaviours than those with higher VOC levels, with characteristics that are rejected by consumers
(e.g. wetness, see pictures in Annex 1).

D. Technical considerations related to the use of VOCs in cosmetic aerosol products in
comparison to alternatives mentioned

Liquefied gas
(see Chapter 2, sections B and C).

Use of HFCs gas

The use of HFC as propellant alternative results in aerosol products with a product performance
which is accepted by the consumers. However, due to the Global Warming Potential of HFCs the
FEA Code mentions that HFCs should only be used in the aerosol industry in applications where
there are no other safe, practical, economic or environmentally acceptable alternatives i.e. in a few
technical (non-cosmetic) aerosols.

Some important markets, e.g. in USA, permit the use of HFCs in consumer products.
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In 2002, the FEA launched on a voluntary base a monitoring/reporting system of HFCs use in
aerosol production and agreed on a FEA Code of Practice on HFCs use in Aerosols which
includes the reported figures. Today this FEA Code of Practice is publicly available from the
database of the Single Market Observatory (SMO) of the European Economic and Social
Committee (EESC) as one example of best practice in self-regulation.

Use of Water

Water is used to the highest extent possible as long as product performance and safety (corrosion)
are guaranteed.

Compressed gases

For a few cosmetic aerosol products, liquefied gas propellants have been replaced with
compressed gases. However, this costly option can only be used for cream applications, such as
sun protection spray, where a fine and regular spray pattern is not required.

In many other cosmetic aerosol products it is not yet technically or economically possible to
remove liquefied VOCs and retain product performance. By maintaining a constant pressure
throughout the aerosol’s life-time, liquefied gas propellants ensure that the pack performance is
the same at the end of life as at the beginning. Compressed gas such as N, cannot do this because
as the product is used up the pressure within the can reduces and the spray rate varies.

Furthermore, aerosol products also require solvents and in many cases the liquefied propellants
also act as solvents. Replacing the liquefied propellants by compressed gases is often technically
possible, but in many cases the proportion of liquefied propellant acting as the solvent has to be
replaced by additional solvent ethanol. Therefore, the overall effect is often a very marginal
contribution to VOC reduction, in many cases even nil.

Compressed gases do not have the ability to break down the product into fine particles (as
liquefied propellants do), therefore the particle size distribution is always significantly higher. The
consequence of these is poor performance or poor sensory perception on skin, both key drivers for
aerosol preference.

Theoretical (since there are no such sprays currently on the market) VOC concentration in
hairsprays with compressed gases would be around 94% w/w.

Pump Sprays
Spray products offered in both package forms (aerosols and pumps) do exist but are often

designed for different types of application. Pump spray products are available and have existed
even longer than aerosol products. Both packages are offered to consumers and some pump spray
products are widely used in other areas, especially in the field of household and automotive care
products where different expectations of consumers exist. However, pump spray products are less
able to deliver controllable, constant spray patterns and as a result pump spray particles sizes tend
to be larger than for aerosols. Thus for those product applications where particle size is critical or
where drying time is critical, pumps give sprays that have a poorer performance than aerosols.
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In terms of VOCs, pump spray products are similar to aerosols using compressed gases. The
propellant gas is replaced by the pumping action which expels product, replacing it with air.
When a liquefied propellant-based product is reformulated into a pump spray product, the amount
of liquefied propellant (gas = co-solvent) has to be compensated by additional liquid solvent
(alcohol). The overall VOC reduction contribution will, therefore, be very marginal or even nil.
Typical VOC concentration in hairsprays (as pump sprays) is around 95% w/w, as the liquefied
propellant is replaced with alcohol. A typical concentration of a deodorant pump spray could be
around 70% w/w driven by presence of alcohol.

Cosmetic aerosol products can contain ingredients which are sensitive to air and to humidity in air
(active ingredients, perfumes). Such ingredients influence the shelf life and the stability of
products. One of the major advantages of the aerosol is that it is a sealed pressurised package (i.e.
hygienic); this is not the case for pump spray packages, where air is introduced into the pack
during use.

Broadly speaking, the use of pump sprays represented around 10% of all cosmetic aerosol
applications at the beginning of the ‘90s. Within the last 15 years, the use of pump sprays
decreased continuously. Nowadays the use of pump sprays is around 5% of all cosmetic aerosol
applications.

3. Deodorants and Antiperspirants

These products are part of the daily hygiene routine which is an important social factor and their
main function is to reduce the body odour and the wetness originating in the underarms. All of
these products are formulated with fragrances to provide consumers with a pleasant feeling and
smell.

There are two distinct product categories: deodorants and antiperspirants.

- Deodorants are designed to counter malodour generated in the underarms. These products
can also be applied in other parts of the body (i.e. neck, chest, etc) to deliver the pleasant
smell of the fragrances.

- Antiperspirants not only counter malodour generated in the underarms but also combat the
wetness produced by sweat. These products should only be applied in the underarms.

All these products are offered through different product formats. The most familiar ones are
‘Aerosols’, ‘Roll-ons’, ‘Sticks’ and ‘Pump Sprays’. Despite the fact that all of these formats are
available in the market, consumers demonstrate clear preferences. Taking into considerations
figures published by IGA (German Aerosol Association) on its website, market sales data for the
different applicator forms are approximately: ~ 63% aerosols, 25 % roll-on, 5% cream/stick and
~7% pump spray (see Table 1). Although these figures reflect the situation in Germany, they are
not too far from the wider European ones. Based on expert judgement, European figures may
reflect a slightly higher incidence for roll-ons and lower one for Pump Sprays.
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Table 1: IGA figures

Deo/Antiperspirant Market
Deo/antiperspirants (aerosol) 63 %
Roll-on 25 %
Stick / cream 5%
Deo as Pump spray 7 %

As mentioned above, the different product formats are widely available across Europe. However,
aerosols are by far the preferred format. Experience shows that consumers tend to stay within one
product format and do not switch between them. This is driven by consumer experience when
using the products (product performance and application aesthetics). Due to the very different
nature of the form of application and the types of formulations used, not only across but also
within formats, clear preferences can be established once products have been tried. The deodorant
and antiperspirant market has matured and preferences on products formats were established
many decades ago.

Aerosols

Two distinct technologies are predominant across aerosols: alcoholic deodorants and alcohol-free
antiperspirants. In both cases, the preferred propellants are hydrocarbons. These two technologies
have to contain significant amounts of VOCs to achieve the previously described performances.

Roll-ons

Two types of distinct technologies are available in the roll-on market, alcoholic solutions and
water-based emulsions. They both mainly work as antiperspirants. As expected, VOC levels are
high in alcoholic solutions, while water-based emulsions may contain low VOC solvent levels but
they are perceivably wetter in the underarm area and so need longer to dry.

Sticks

There are different formulation technologies offered for each product category. Deodorant sticks
usually contain propylene glycol (and glycol derivatives) or ethanol, while antiperspirant sticks
are mostly formulated with volatile silicones (which are not considered as VOCs under the NEC
Directive, but are VOCs under the VOC Paints Directive). Thus, only deodorant sticks may
contain high amounts of VOCs. However, sticks are not the application form preferred by the
consumer (see Table 1).

Pump sprays

There are different formulation technologies offered for each product category. Deodorants are
usually formulated with alcohol, while antiperspirants can either be formulated with alcohol or
with water. All suffer reduced market acceptance as their low market share demonstrates.
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4. Hairsprays

In hairspray formulations the use of water is strongly limited due to product and/or application
performance. For example with the current technology, a fixing hairspray cannot contain
substantial amounts of water because water influences the viscosity, droplet size and drying time
of the formulation on the one hand and the shape and design of hair on the other. In finishing
hairsprays it is important that the product dries very quickly to preserve the hair style. If the style
becomes too wet the hair style may drop.

Typical European hairspray formulations contain 95% VOC based on alcohol as solvent and
liquefied gases as propellant(s) with co-solvent function.

Aerosol hairsprays are preferred by consumers. For Germany, IGA (German Aerosol Association)
together with a market research institute found that ~ 60% of all styling products are hairsprays

and ~18% are mousses. Gel and waxes as styling products are around 22% (see Table 2).

Table 2: IGA figures

Styling market
Hairsprays (aerosol) 58 %
Mousse / foam (aerosol) 18 %
Gel and Waxes 22 %
Liquid Lotions 3%

The different product forms serve different consumer needs and habits, which could for example
be determined by the hair length or the hair style.

Typically women prefer hair sprays due to their — on average — longer hair where
gels/creams/waxes are less efficacious. Gels and waxes are different styling product applications
and cannot replace the function of a hairspray. Gels and waxes in most cases are appropriate for
short hair, or just single hair strands for consumers with hair shine demand.

A finishing hairspray preserves the volume and the shape of the hairstyle without stickiness. Hair-
spray consumers favour “strong” hold with “natural” style for the rest of the day. Hairsprays with
different strengths of hold ranges exist on the market.

To meet consumer demands the product performance of a hairspray is based on a short drying
time with small particle sizes during the whole using phase. Product performance which is
accepted by consumer is the main factor for driving market penetration.

History of Alternatives that have failed in the past:

a) The Cosmetic Industry has always been a sustainable and innovative industry. Various product
launches followed the principle of delivering the consumers a best alternative to the existing
technology. One alternative to a cosmetic aerosol was launched on the market in the mid 90s for
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hairsprays and hair styling mousses. The alternative for hairsprays (“Airspray” system) was not
accepted by the consumer as such products are less easy to use and have a poorer performance.

b) Within the Professional Hair Care market (hairdressers) at the beginning of the 90s several
alternatives to aerosol products were launched without success as in all cases the product
performance was not accepted by the hairdressers. Pump sprays failed due to the bigger droplet
sizes, decrease in pressure; the finger pump is not seen as workable in the hair styling process.

5. LABELLING

Cosmetic products have to meet all labelling requirements of the European Cosmetics Directive
(76/768/EEC). Furthermore, cosmetic products in aerosol form have to fulfil all labelling
requirements which results from the European Aerosol Dispenser Directive (75/324/EEC).

In addition to these legal requirements, voluntary labels can be used by industry. Based on the
experience acquired by the cosmetic aerosol industry, such labels are not always successful in
influencing consumer choice, especially if product performance and price are not accepted by the
consumer.

Labelling requirements of the Cosmetics Directive:

Article 6 of the Cosmetics Directive requires that the following information be printed on the
label of cosmetic products:
e the name and address of the manufacturer or of the person responsible for placing the
product on the market;
e the nominal content at the time of packaging;
e information on the product’s minimum durability / period after opening, as and where
applicable;
precautionary information;
batch number or reference for identifying the product;
the function of the product, unless clear from its presentation;
the list of ingredients, in descending order of weight.

In addition to these labelling requirements, the Cosmetics Directive provides for public access to
information on product composition (including quantitative composition for those ingredients that
are classified as “dangerous” under Directive 67/548/EEC) and on undesirable effects resulting
from the use of cosmetic products. The consumer can access this information with the help of a
dedicated website, www.european-cosmetics.info.

Labelling requirements of the European Aerosol Dispenser Directive:

European Aerosol Dispenser Directive Article 8
1. Without prejudice to other Community Directives, in particular to Directives on dangerous
substances and preparations, each aerosol dispenser or, where particulars cannot be put on the
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aerosol dispenser due to its small dimensions (maximum capacity of 150 ml or less) a label
attached thereto must bear the following particulars in visible, legible and indelible characters:
(a) the name and address or trade mark of the person responsible for marketing the aerosol
dispenser,
(b) the symbol ‘3’ (inverted epsilon) certifying conformity with the requirements of this
Directive,
(c) code markings enabling the filling batch to be identified,
(d) the details referred to in points 2.2 and 2.3 of the Annex,
(e) the net contents by volume.
la. Where an aerosol dispenser contains flammable components as defined in point 1.8 of
the Annex but the aerosol dispenser is not considered as ‘flammable’ or ‘extremely
flammable’ according to the criteria set out in point 1.9 of the Annex, the quantity of
flammable material contained in the aerosol dispenser must be stated clearly on the label,
in the form of the following legible and indelible wording: ‘X % by mass of the contents
are flammable’.
2. Member States may make the marketing of aerosol dispensers in their territory
conditional on the use of their national language or languages for the wording on the label.

European Aerosol Dispenser Directive - Annex: 2.2. Labelling
Without prejudice to the Directives relating to the classification, packaging and labelling of
dangerous substances and preparations, particularly as regards danger to health and/or the
environment, any aerosol dispenser must visibly bear the following legible and indelible marking:
(a) Whatever its contents: ‘Pressurized container: protect from sunlight and do not expose
to temperatures exceeding 50 °C. Do not pierce or burn, even after use.’;
(b) Where the aerosol is classified as ‘flammable’ or ‘extremely flammable’ according to
the criteria of point 1.9:
— the flame symbol, in accordance with the model in Annex Il to Directive 67/548/EEC;
— the indication ‘flammable’ or ‘extremely flammable’, depending on the classification of
the aerosol as ‘flammable’ or ‘extremely flammable’.

European Aerosol Dispenser Directive Annex: 2.3. Special statements concerning use
Without prejudice to the Directives relating to the classification, packaging and labelling of
dangerous substances and preparations, particularly as regards danger to health and/or the
environment, any aerosol dispenser must visibly bear the following legible and indelible wording:
(a) Whatever its contents, any additional operating precautions which alert consumers to
the specific dangers of the product; if the aerosol dispenser is accompanied by separate
instructions for use, the latter must also reflect such operating precautions;
(b) Where the aerosol is classified as ‘flammable’ or ‘extremely flammable’ according to
the criteria of point 1.9, the following warnings:
— the safety phrases S2 and S16 laid down in Annex IV to Directive 67/548/EEC;
— ‘Do not spray on a naked flame or any incandescent material’.
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Potential indication of VOC content on the label of cosmetic products

It was suggested by Okopol/IVAM that indication of the VOC content on the label of cosmetic
products could be considered.

As explained above, comprehensive legal requirements already exist for cosmetic products in
general, and for cosmetic aerosols in particular. Any additional requirements — such as printing
the VOC content on the product label — would need to be:

e Dbased on a life-cycle analysis approach,
linked with adequate agreed methods of chemical analysis for the determination of VOCs;
demonstrably a tool for influencing consumer choice;
economically assessed i.e. costs related to re-labelling and, possibly, additional leaflet, etc.

If all these parameters are not taken into account, there is a real risk that a comparison of products
based on the mere indication on the label of a product’s VOC content would be misleading.

6. THE REACTIVITY CONCEPT

Each individual VOC has a different ability to evaporate and to form ground-level ozone. Its
ability to form ground-level ozone is commonly referred to as its Photochemical Ozone Creation
Potential (POCP) value.

Dr. Derwent (Meteorological Office, UK) has developed the POCP* concept in Europe, using a
scale standardized by the POCP of ethene.

POCP is a reactivity index. The POCP concept provides a measure of “reactivity” or “ozone
forming potential”, and has most commonly been applied as a method of ranking VOCs by their
ability to form ground-level ozone together with nitrogen oxides in the presence of sunlight.

Reactivities can be calculated towards ozone maxima, average ozone concentrations or the
exceedance of certain ozone levels, for example for 1 or 8 hour intervals. The possibilities for
weighting are numerous. In this way reactivity scales tailored to specific conditions can be
derived.

In the meantime, few scientific data on POCP ranges have been published in the European
literature. Nevertheless, propellants and solvents used in the aerosol industry, compared to other
VOCs, consistently show a potential reactivity which is located on the lower scale (placement on
the lower continuum).

* Photochemical Ozone Creation Potentials for Organic Compounds in Northwest Europe Calculated with a Master
Chemical Mechanism, R Derwent, M Jenkin, S Saunders, M Pilling, Atmospheric Environment, Vol 32, No 19, 1998.
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Table 3: POCP ranges of used VOC taken from the literature

@) ) 3) “ ) (6)
Used VOC ranges, ranges,
average ozone | average ozone
production production
DME 17 18 —48 18 —48 18,9 18,9 a) 19,8
n-butane 35 53-92 53-92 35,2 35,2 36,3
Isobutane 31 47 - 69
n-pentane 73-116 73 -116 36,6 39,5 36,6
Isopentane 25-65 25 -65 40,5
Propane 18 39-71 39-71 17,6 17,6 18,3
1-propanol 56,1
2-propanol 18,8
Isopropanol 37-43
Ethanol / Alcohol 39 44 - 63 44 - 63 39,9 39,9 a) 39,7
Acetone 9.4 35-53 35-53 9.4 9,4 a)
Ethene (reference) 100 100 100 100 100

(1) Derwent. R.G.: Jenkin, M. E.; Saunders, S.M.: Pilling, M.J. Atmos. Environm. 1998, 32, Issues 14-15, 2429 — 2441

(2) POCEP for individual VOC under European conditions; Johanna Altenstedt and Karin Pleijel; Swedish Environmental
Research Institute Goteburg, IVL — Report Sept. 1998.

(3) An Alternative Approach to Photochemical Ozone Creation Potentials applied under European Conditions; Johanna
Altenstedt and Karin Pleijel; Swedish Environmental Research Institute Goteburg, Journal of the Air and Waste Management
Association, Vol. 50, June 2000.

(4) Specification of UK emissions of non-methane volatile organic compounds; AEAT / ENV / R/ 0545 Issue 1; N.R. Passant;
Feb. 2002.

(5) Integrated Pollution Prevention and Control (IPPC) — Environmental Assessment and Appraisal of BAT, Scottish
Environmental Protection Agency; IPPC H1; Version 3.1; July 2002.

(6) Draft by D. Poppe, F. Kirchner, B. Vogel; chapter V: Scientifically sound operationally useable chemical modules for multi-
phase atmospheric chemistry.

a) Values are sourced from reference (2) and Jenkin, ME; Hayman, DH; Photochemical Ozone Creation Potential for
Oxygenated Volatile Organic Compounds: Sensitivity to Variations in Kinetic and Mechanistic Parameters,
Atmospheric Environment Vol. 33, 1999 Elsevier Science Ltd.

The POCP table indicate large differences in the O3 production between individual VOCs, which justify
the use of this ranking scale instead of treating all VOCs as a homogeneous group of species in abatement
strategies.

The US commonly employed reactivity scale is that of “Maximum Incremental Reactivity”
(MIR), developed by Dr. Carter (University of California, Riverside) which is used by the
California Air Resources Board (CARB) in their aerosol coating regulations. CARB continues to
regulate VOC content of household products and personal care products using a mass-based
approach. Discussion about a MIR concept for other consumer products is on-going.

USA climate conditions can be very different from those in the EU and the reactivity findings are
not directly transferable from MIR to POCP.
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The US EPA has assigned VOC-exempt status to some chemicals which are thought to make only
a limited contribution to the formation of ground level ozone.

The European Commission and Member States experts have examined the reactivity concept (as
embodied by POCP) as an option for ozone control, some years ago. At the time, it was concluded
that although the concept has merits, the state of the science was insufficiently developed to make
legislative use of the concept, and so an overall mass-based reduction method has been used (e.g.
in the Solvent Emissions Directive 1999/13/EC).

There are some advantages using the POCP concept:

- Comparison between individual VOCs based on their POCP is possible. For example,
authorities already have a lot of experience in using single consideration of substance with the
computed value of Global Warming Potential (GWP) for Greenhouse Gases (GHG).

POCP is also a calculated value which could be used by authorities. Nevertheless POCP
ranges have to be considered.

- Biogenic emissions of VOCs (from vegetation) have all a high POCP value. Due to the fact
that biogenic emission in summer is higher than during the winter their contribution in the
former can become the major contribution.

VOCs used in the aerosol industry have in comparison lower POCP values (or ranges) and
lower impact.

Any VOC control measure of anthropogenic emissions should take these facts into account.

Any option to control the ground-level ozone formation by reducing the impact of main

precursors (NOx and VOCs) should take into account the reactivity concept to:

- exempt substances which do not contribute or only weakly contribute to ozone formation;

- concentrate on those substances that have the greatest effect upon ground-level ozone
formation,;

- provide an effective and expected ground-level ozone abatement despite the biogenic
emissions, the transboundary pollution, the NOx/VOC:s ratio, etc.

- allow flexible approaches.

Studies also confirmed that VOCs could travel several thousands of kilometres. One of the
reasons that the level of ozone and its effects are projected to fall only slightly is the global
increase in background ozone levels attributable to long-range transboundary air pollution.
European and national efforts to decrease ground-level ozone would therefore be ineffective if no
control measures are additionally taken at global level.

Industry continues to follow developments in this scientific field.

7. Main Comments on the Dutch IVAM report (2005)

The study VOC emissions from cosmetics and cleaning agents (IVAM, 2005) commissioned by
the Dutch Ministry of Spatial Planning, Housing and the Environment (VROM) dealt primarily
13/14
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with the situation in the Netherlands but was proposed as a contribution to European initiatives for
research for the review of the Directive 2004/42/EC.

VOCs used in cosmetic products can be organic solvents, aerosol propellants, fragrances or;
however the majority of VOC emission from cosmetic products can be attributed to the use of
solvents and propellants.

The IVAM report properly covers theoretical VOC reduction options. Only technical
considerations and exchangeability with the conventional product were considered without taking
into account market considerations. Product performance and consumers’ acceptance are key
parameters that were “consciously” omitted from the analysis in order to simplify it.

As requested during the meeting of 5 September 2008, the following points can be also
highlighted:

e the VOC content of pump sprays is not lower than of aerosol applications (e.g. hairsprays)
because the removal of liquefied gases with co-solvent function have to be compensated
by additional alcohol;

e the technical feasibility of using compressed gases is quoted in the report as “high” as an
alternative to liquefied gases. Again, the VOC content in a formulation with compressed
gases is the same due to the same effect mentioned with regard to pump sprays.
Additionally the product performance is lower due to reasons explained in this Technical
Briefing Paper ;

e Appendix II refers to VOC substances used in cosmetic products with literature references
from 1993 to 2002. Some of the ingredients mentioned are no longer used in the cosmetic
industry and are therefore not relevant;

e the replacement of all aerosol deodorants and antiperspirants by roll-ons and sticks is
quoted as “technically feasible”. Again, these considerations do not contain market
considerations and consumer acceptance. The consumer by choice and habit prefers
aerosol applications which are seen as absolutely hygienic and highly effective.

The IVAM study has shown that the product categories contributing most to VOC emission from
cosmetic products are hairsprays and deodorants but the potential emission reduction in those
product applications appeared to be limited.

8. Conclusion

Based on the above technical considerations, it can be concluded that a reduction of VOCs in
cosmetic products:
o is not technically feasible whilst maintaining the current level of product
performance, and
o would not achieve any significant VOC and ground- level ozone reductions.

14/14



OLIPA

Cosgfciumwnon F A

VOCs in deodorants, antiperspirants and hairsprays
Technical Briefing Paper

Annex 1




Assessment and Review of Directive 2004/42/EC Final Report - Annex 55

Annex 55 Stakeholder Document
(European Household Products Industry)

55. A.L.S.E., Response to Decopaint
Revision Project, Brussels, 08.10.2009

November 2009 v4 Annex



Association Internationale de la Savonnerie, de la Détergence et des Produits d'Entretien
International Association for Soaps, Detergents and Maintenance Products

8 October 2008

Dear Mr Tebert,

Re: Decopaint revision project

In your e-mail of 21 May 2008 you request statistical data of products in the
cleaners industry with regard to VOCs. You further indicate in your e-mail that
car window cleaners, methylated spirit/glass window cleaners, hand cleaners
and air fresheners are product categories with priority for collection of data.

A.l.S.E. has collected data via our direct member companies. We are able to
provide you with an estimated total tonnage of VOCs for air fresheners, non-
aerosol glass and window cleaners and aerosol insecticides. These figures
cover more than 95 % of the European market (EU 27).
The product categories can be described as follows:

e Air fresheners. These include:

o Sprays (double phase and single phase)
Pumps sprays
Perfumed candles
Liquid wick
Gels
Electrical devices
o Car fresheners

e Glass and window cleaners only in non aerosol form as the aerosol

form only has a negligible part of the market.
¢ Insecticides in aerosol form as this is the most relevant form.

o O O O O

Please keep in mind that certain parts of the mentioned VOC contents will
end up according to the intended use to waste water treatment plants, will be
degraded and hence will never reach the air compartment.

With regard to the other product categories for which you have requested
data, this has not been possible to collect due to the very diffuse markets and
the fact that these categories are not covered by A.LL.S.E. (for example
methylated spirit)

The contribution of VOCs for our sector to ozone creation is in the overall
negligible; according to the Annual European Community LRTAP Convention
emission inventory report 1990-2006, the total NMVOC emission was of
9391kT in 2006 for EU27, the contribution of our products therefore only
represent around 0.5% of the total VOC emissions. We do therefore not
believe that further VOC reduction for our products would deliver any
measurable environmental benefit.

Furthermore, our industry has already done what is in its power to reduce the
content of VOCs in their products whilst not affecting product performance.
Any further reduction is technically questionable.



In annex, please find the estimated total figures of VOCs for the European
market (EU27) of 2007 for the above mentioned product categories.

Please don'’t hesitate to contact me if you have any questions regarding the
data submitted.

Yours Sincerely,

Cathrine Pedersen
Scientific Technical Affairs Coordinator

Annex: AISE VOC data collection 2008 3oct08_final.xls

A.L.S.E. VOC data collection

[3 October 2008 [A.IS.E. |

Annual tonnage VOC of

Product cateqory 2007, EU 27
Air fresheners 35635
Glass and window cleaners (non aerosol) 6612

Insecticides (aerosol) 4842
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1. SCOPE OF A JOINT A.L.S.E./FEA BRIEFING PAPER

With the VOC Paints Directive 2004/42/EC currently under review, the European Commission
has appointed a consortium of consultants to carry out a study to identify further potential VOC
reductions including those beyond the scope of the original Directive. The consortium will also
carry out an impact assessment of any proposals.

The Okopol Interim Report' on this study contains some brief information on aerosol insecticides.
Unfortunately this information includes some incorrect assumptions and no information on the
technically feasibility of VOC reductions.

Despite this Section 8.2 of the Interim Report includes in its list of possible options for an

extension of the scope of Directive 2004/42/EC, the following option:
Option 14: Assessment of an extension of the scope to insecticides
First evaluations have shown that a ban of aerosol-type insecticides would reduce VOC emissions of this
product group.
It is proposed quantify the VOC reduction potential, to assess the impacts of such a ban and to assess the
feasibility of the technical alternatives, with a specific focus on health impacts of the systems.

In addition, Section 7.10.3.4 of the report states that:
One far-reaching option to consider may be a ban of aerosol-type insecticides for consumer use. This might
be justified by their hazardous nature as well.

This last statement raises the concern that the consultants have not understood how the EU market
for household aerosol insect-control products is regulated.

This Briefing Paper describes why VOCs are used in household aerosol insect-control products,
the related technical considerations needed for ensuring product performance and efficacy, the
strict regulatory controls to which they are subject, VOC emission estimations and address, as far
as possible, questions received by FEA from RPA on option 14.

This technical briefing paper explains why household aerosol insect-control products should
continue to be excluded from the scope of any Directive placing limits on VOC contents of
products.

2. INTRODUCTION

Insect-borne diseases such as malaria, Lyme disease and chikungunya can present a severe health
threat that can lead to serious illness and even death. Eliminating and repelling these pests are
some of the best preventative measures against these risks.

" Implementation and review of Directive 2004/42/EC
European Commission Service Contract N°070307/2007/483710/MAR/C3
Interim Report — 16 February 2009 (v2) (1* draft: 30 November 2008; Commented: 14 January 2009)
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Within the home, cockroaches, moths and other pests are aggressive and can do significant
damage to the home and belongings. Flies carry disease and can contribute in a large way to food
spoilage. Along with good hygiene practices, aerosol based insect-control products are one of the
most effective ways of preventing or overcoming infestations

Household aerosol insect-control products are aerosol dispensers supplied ready for use to the
general public to either: destroy, render harmless or prevent the action of insects.

Such products play an important role in the health of people and in the protection of the home and
by increasing the quality of their lives through the reduction of annoyances and fears caused by
insects.

Household aerosol insect-control products cover a wide variety of different uses, they include
products specifically designed to:
e control flying insects (e.g. flies, mosquitoes, moths, or gnats),
e control crawling insects (e.g. cockroaches, ants),
e control house dust mite products (mites which feed primarily on skin cells shed in the
home by humans and pets),
e control fleas and ticks (designed for use against fleas, ticks, their larvae, or their eggs),
e treat infestations (designed to release all or most of its content, as a fog or mist, into indoor
areas during a single application),
e control wasps and hornets (designed to allow the user to spray from a safe distance by
directing a stream or burst at the intended insects, their nests or their hiding place),
e repel insects (in these insect-control products the active substance comes directly into
contact with the human body).

Consumer preference, demand, acceptance, safe-use and product quality are all vital factors to be
considered for effective pest control. Proving the efficacy of such products with validated test-
data is one of the key requirements of the Biocidal Products Directive 98/8/EC; all household
aerosol insect-control products have to fulfil the extensive obligations of this Directive before
they can be marketed to the general public.

Aerosol dispensers are an ideal product format for insect-control products because they are
convenient and easily used; they are typically fast-acting and considered a very ‘clean’ way to
deliver the insect-control active. The lack of direct contact with the hands means there is less
concern about hand to mouth contact with the insect-control active substance. The aerosol
dispenser is thus the delivery system of choice for many consumers for the many insect-control
activities.

For personal insect repellents application via an aerosol dispenser is also the preferred option for

many consumers because the pressurised spray gives a more even application on the skin and the
added benefit that they can be easily applied all over the body and to clothing.
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3. BENEFITS OF HOUSEHOLD INSECT-CONTROL PRODUCTS

Household insect-control products play an important role in the health of the home, helping to
protect people from insects that can carry diseases such as malaria, Lyme disease and
chikungunya plus helping to provide a clean and hygienic home for the family.

The importance that the WHO places on the increasing incidence of insect-borne disease was
reflected in the 2008 World Health Day which focused heavily on protecting health from climate
change. The introductory comments of WHO Secretary General, Ms. Margaret Chan, highlighted
the spread of disease vectors as one of the five major health consequences of climate change.
Whilst much of the debate around climate change and public health has understandably focused
on the expected impact on the developing world, there is also compelling evidence that increasing
global temperatures will also lead to an increased incidence of insect-borne disease in many parts
of Europe.

Taking the example of chikungunya, an infectious disease spread by the tiger mosquito, the WHO
points out that this particular insect has substantially extended its range in Europe over the last 15
years leading to a highly-publicised outbreak in Italy in August 2007 affecting over 250 people.

The WHO report also points out that the risk of local malaria transmission is expected to rise
slightly across Europe in the coming decades with Portugal, in particular, projected to show an
increase in the number of days suitable for the survival of malaria vector. A number of EU
Member States, including Belgium, have also reported a dramatic increase in cases of Lyme
disease and other tick-borne illnesses in recent years, with recent ECDC figures suggesting that
the number of human cases of tick-borne encephalitis (TBE) in all endemic regions of Europe has
increased by almost 400% in the last 30 years.

A variety of separate sources advise the use of insect repellents as part of a wider series of
measures to minimise the risk of contracting vector-borne diseases, including advice from the
WHO, the ECDC and a number of Member State Health authorities.

Such advice was reflected in the recent European Parliament resolution of 4 February 2009 on
“2050: The future begins today — Recommendations for the EU's future integrated policy on
climate change” (2008/2105(INT)) where point 159 of this document states that:

Stresses the coordinating role of the EU and the European Centre for Disease Prevention and Control in
providing advice to the general public on avoiding insect-borne disease through the use of, in particular,
protective clothing, bed nets and insect repellent and control products.

Further statistics gathered from the UK shows the potential harm insects can cause, and hence the

need to control them effectively to reduce such problems. Data obtained from the National Health

Service Hospital’s Admission Statistics for 2007-08 shows that:

- 3424 people were admitted to UK hospitals due to being stung or bitten by a non-venomous
insect or non-venomous arthropod, or following contact with a hornet
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The UK Mortality Statistics for 2007 (the last date to be published) also shows that:
- 4 people’s deaths were attributed directly to contact with a wasp, hornet or bee.

Control of flies is important because such pests are highly mobile, frequently visit unsanitary
locations and have sponging mouthparts that pick up and can easily transfer pathogenic organisms
and diseases from waste-rubbish, sewage and other sources. They are known to carry and transmit
pathogens which result in diseases such as dysentery, diarrhoea, salmonella, typhoid and cholera.

Clearly the control of insects plays a vital role in the health of the home and providing a clean and
hygienic home for the family. Household aerosol insect-control products are a safe, effective and
often preferred way of carrying out such control.

4. VOCs IN HOUSEHOLD INSECT-CONTROL PRODUCTS

VOC’s in household insect-control aerosols perform a number of different functions:

VOCs breakdown insect waxy-coats

Many crawling insects such as cockroaches have a waxy coating on their outer shells that
protects them from water loss and external ‘pollutants’ in their environment. This coating
also protects them from insecticides. VOC solvent cuts through the wax thereby speeding
delivery of the insect-control active and improving the overall performance.

VOCs ensure a constant pressure in the container.

The liquefied hydrocarbon propellants that are used in most household insect-control
aerosols maintain a constant equilibrium pressure within the container through-out the
aerosol dispenser’s life time and thus ensure that the performance of the spray is the same
at the end of the product’s life as at the beginning.

Maintaining a constant pressure from the aerosol dispenser is also important for products
such as the control of wasps and hornets, where the consumer wants to aim a direct spray
at the insect from a safe-distance in a controlled way. Fast action against these insects is
extremely important for the safety of the user and others in the immediate area.

Compressed gases such as nitrogen exist as a discrete gas sitting above the product in the
aerosol container. As the product is used up the space above the product will increase
causing the pressure to drop (c.f. Boyles’s Law). The fall in the internal pressure of the
aerosol dispenser results in lowered discharge rates, which can also lead to increase
particle sizes, and the loss of the required efficacy from the product.

VOC:s act as a solvent to solubilise the insect-control active substance

VOC:s are solvents and so a crucial part of the formula to achieve the intended high-level
performance and required efficacy. As well as acting as a propellant, liquefied
hydrocarbon propellants acts as co-solvents helping to solubilise the active substances.
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Alternative propellants, like compressed gases, are not co-solvents and so larger amounts
of solvent are required. The need for additional solvents would negate any VOC reduction
from the propellant substitution. This co-solvent feature of liquefied propellants has also
allowed aerosol insect-control products to move away from the older paraffin-oil type
bases to modern water-based formulations.

VOCs break up the product-stream into appropriate particle sizes as it leaves the
container

Flying-insect sprays need small sized particles to keep the active substance airborne long
enough for the insects to fly through and pick up the insecticide. By rapid vaporisation as
the spray leaves the aerosol dispenser, liquefied gas propellants help create a fine spray.
This control of particle size allows optimisation of the product so that the least amount of
the insect-control active is used whilst still providing the required efficacy and product
performance. Non-aerosol sprays and compressed gas propelled aerosols do not have this
control of particle size resulting in sprays with larger particles. The consequence is both
an increase the amount of insect-control active ingredient used and a less effective product
because less of the spray remains airborne long enough for the insects to fly through and
pick up the insecticide.

The small particle size of aerosol spray possible with a liquefied gas propelled aerosol
dispenser means that they are also ideal for indoor actions dealing with infestations. In
these cases the active substance needs to be presented in a sweeping or fogging technique
for effective product performance. The larger spray droplets produced by alternative spray
dispensers cannot achieve this area coverage and cannot match the particle impingement
on the insect’s body achieved by liquefied gas aerosols.

A small particle size is also important for sprays designed to penetrate cracks and crevices
and other deeper (but exposed) areas where crawling insects can spend up to 75% of their
time. Treatment of such areas is critical for the treatment of pest-problems such as
cockroaches — aerosolized particles under pressure can penetrate deeper into these voids
and be far more effective that alternative liquid-spray droplets.

. TECHNICAL CONSIDERATIONS RELATED TO THE USE OF POSSIBLE
ALTERNATIVES TO VOCs IN HOUSEHOLD AEROSOL INSECT-
CONTROL PRODUCTS

Compressed gas

Aerosol insect-control products require solvents to disperse the active ingredients to the
required concentrations and achieve the required product performance. These solvents
need to be volatile to ensure that the active ingredients are transferred to the target insect
rapidly. In aerosol insect-control products the liquefied propellants also act as either the
main solvent or co-solvent. Alternative propellants such as compressed gases remain
discrete from the insect-control product formulation and do not dissolve the active
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ingredients (refer to Section 4 above). Therefore, larger volumes of VOC solvents are be
required in the formulation, thereby negating any potential environmental benefits from
propellant substitution

By maintaining a constant pressure throughout the aerosol’s life-time, liquefied gas
propellants ensure that the product performance is the same at the end of pack life as at the
beginning. Compressed gas such as nitrogen (N;) cannot do this because as the product is
used up the pressure within the can reduces and the spray rate varies. This impacts the
product efficacy and performance which are essential to maintain for a household aerosol
insect-control product (see also Section 4).

Liquefied gas propellants are an intimate part of the product formulation, when the aerosol
dispenser is used; some of the propellant is expelled as part of the product. As this
liquefied propellant exits the dispenser, it evaporates breaking down the product into a
spray of small particles. Compressed gas propellants remain in the dispenser during use
and so do not have the same ability to assist in the spray formation. Consequently, the
particles are always larger which is decreases product efficacy and increased the use of
insecticide active substances resulting in a generally poorer performance.

Water

For economic reasons aerosol dispenser insect-control products currently use water to the
highest extent possible without compromising product performance, efficacy and container
safety (corrosion). Hydrocarbon propellants actually play a very important role in water-
based formulations; by solubilising the active substances and providing sufficient ‘oil’ to
form stable emulsions they make it possible to replace other solvents with water. Thus
these propellants play a dual role, acting as both solvent and propellant.

Pump Sprays

Pump spray insect-control products are available and are often designed for specific
applications. However, pump spray products are less able to deliver the controllable,
constant spray patterns needed for some applications. Further, pump spray particles tend
to be larger than aerosol dispenser spray particles and so for those product applications
where particle size is critical, pumps give sprays that have a poorer performance than
aerosol dispensers.

In terms of total VOCs, pump spray products are similar to aerosols using compressed
gases. In this case the propellant gas is replaced by the pumping action which expels
product, replacing it with air. When a liquefied propellant-based product is reformulated
into a pump spray product, the amount of liquefied propellant has to be compensated by
additional liquid solvent to aid the solubilisation of the insect-control active. As many
aerosol dispensed insecticides already contain significant amounts of water, often the
overall VOC reduction contribution will be very marginal or even nil.
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e Mats or Liquid Electric Heaters
Whilst mats or electric heaters are products that can and are used for delivery of some
insect-control actives, they have limitations including:
o They are not instantaneous in action
o Not as effective for flies
o Cannot achieve a high-enough dose for many applications
o Many actives cannot be used in such devices

6. VOC EMISSION ESTIMATIONS

The figures presented in the Okopol interim report can be improved. The figures below,
estimated by FEA, show that the total annual VOC usage for aerosol insecticides and plant
protection products is 28.8 kt.

European production (2006): 232,956 million units

Average VOC Average Average VOC emission
Product content density content ‘market split’ estimated
(%) (kg/l) (ml) (kt)
Insecticides and plant
protection products 90 0.60 250 0.35 11.0

(solvent-based)

Insecticides and plant
protection products 45 0.90 290 0.65 17.8
(water-based)

Total 28.8

These figures include all aerosol insecticides (not only those for the general public) and all aerosol
plant protection products. It has not been possible for FEA to collect market data only related to
household aerosol insect-control products.

However, figure obtained from A.L.S.E. on the production of household aerosol insect-control
products shows that of the 28.8 kt given above the total annual VOC usage from such products is
approximately 4.8 kt.

7. AUTHORISATION OF INSECT-CONTROL PRODUCTS

The Okopol report, section 7.10.3.4 states that:
One far-reaching option to consider may be a ban of aerosol-type insecticides for consumer use. This might
be justified by their hazardous nature as well.

Any potential hazardous nature of such household aerosol insect-control products as described

here refers to the biocidal active substance and not to the VOC constituent. All such products are
already regulated under the extensive requirements of the Biocidal Products Directive 98/8/EC
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and its implementation by Member States. This statement suggested that the consultants do not
understand how biocides are regulated in the EU.

For a household aerosol insect-control product to be allowed to be used by the general public, it
has to go through an extensive authorisation and registration process within each Member State
where it is placed on the market. This process includes an extensive assessment of the safety
(both human health and environmental) and efficacy of the actual product, including the delivery
system. All such products will get a registration number before they can be marketed.

Furthermore, since such insect-control products are essential, if there were to be a ban on aerosol
dispensed products, all replacement products would have to go through another extensive
assessment and authorisation before they could be marketed. Such a process would involve new
efficacy testing (and as explained above many alternatives would not be sufficiently efficacious),
new safety testing (including the possibility of additional animal testing) and would be extremely
costly in both financial and resource to both industry and the Member State authorities

Because the assessment of the potential risk of such products to the general public is already made
under the extensive requirements of the Biocidal Products Directive 98/8/EC, suggesting a
“...ban...might be justified by their hazardous nature as well” is unwarranted and should not be
included in a report on the review of the VOC Paints Directive 2004/42/EC.

8. CONCLUSION

Household aerosol insect-control products play a vital role in the health of the home providing a
clean and hygienic environment for the family. Under the Biocidal Products Directive 98/8/EC,
the benefits and potential risks of these products are already evaluated thoroughly and reviewed
before being placed on the market. For certain uses, insect-control products are often marketed in
aerosol form because consumers find them a particularly efficient form of product delivery.

Banning household aerosol insect-control products would not achieve any significant reductions
in VOC emissions because emissions from these products are already low. Further as described
above, for many applications alternative technologies cannot deliver the required levels of
efficacy and product performance.

Consequently, A.I.S.E. & FEA urge the continued exemption of household aerosol insect-control

products from the VOC Paint Directive 2004/42/EC and other regulations setting limits on VOC
content.

8/8
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AEROBAL position paper
Okopol interim report
Implementation and review of Directive 2004/42/EC

1. Background

The Okopol interim report was elaborated in the context of a contract between the European
Commission and a project consortium lead by Okopol, analysing the first year of
implementation of Directive 2004/42/EC and providing technical services to the Commission
for the preparation of a Directive's review. Directive 2004/42/EC concerns the limitation of
emissions of volatile organic compounds (VOC) from the use of organic solvents in certain
paints, varnishes and vehicle refinishing products. It was adopted in 2004 by the Council and
European Parliament and includes limits on the maximum VOC content for various products
and a labelling obligation for these products. These obligations entered in force on the 1st
January 2007.

According to the report two studies have indicated that VOC emissions from aerosols
contribute significantly to VOC emissions. Therefore the technical feasibility of substituting
aerosols e.g. in household products like deodorants and hairsprays as well as in paints has
been analysed. Three Member States (Austria, Belgium, Lithuania) propose an extension of
the scope to aerosols.

In chapter 8.2.5 the extension to cosmetics products is considered. The report says:

“The project team will assess the technical feasibility of VOC reduction of hair sprays, limiting
the VOC content with 90 %. The project team will also assess the technical feasibility of VOC
reduction from deodorants by limiting the VOC content of these product with 10 %. At
present, this would mean that only emulsion-based rollers and sticks would be allowed on
the market, as technical alternatives to high-VOC aerosol or pump-sprays are not available
yet. The project team will also assess the impact of an extension of the scope to all cosmetic
products by introducing the obligation to have a clearly visible label on the front stating the
VOC content, to raise consumer awareness and to facilitate consumers’ choice when
preferring VOC-reduced products.”

2. Information on the aluminium aerosol can market

In Europe about 3 billion aluminium aerosol cans are produced. About 20 percent of this
production is used in the hair care market (e.g. hair sprays, hair mousses) and 50 percent
are used for deodorants. All in all about 80 percent of the aluminium aerosol can production
goes into the cosmetics market which is the key market for aluminium aerosol can producers.



The production volume of 3 billion aluminium aerosol cans amounts to a turnover of around
510 million EUR. The industry consists of 18 small and medium-sized companies (SMEs) all
across Europe which employ roughly 3.500 employees.

The aluminium aerosol can industry’s focus and dependence on hair care and cosmetics
products underlines that the Okopol recommendations which could finally result in a ban of
aerosols in these markets, would very heavily affect the business and even threaten the
existence of aluminium aerosol can producers.

Apart from the job losses in the aluminium aerosol can industry, thousands of additional jobs

in hundreds of European SMEs will be lost which are part of the connected supply chain (e.g.
contract fillers, slug, machinery and coating suppliers as well as service providing businesses
for transport and maintenance).

Finally, a ban of aerosols in the cosmetics market will even have a negative impact on the
performance of those brand owners in the cosmetics industry who are currently successfully
marketing aerosols being a key element of their product portfolio.

3. Need for an impact assessment

The EU Commission has rightly stressed that any proposal for extension of the scope shall
be based on the technical feasibility for VOC reduction and on the outcome of the related
impact assessment.

In this context the EU Commission’s impact assessment guidelines
(http://ec.europa.eu/governance/impact/docs/key docs/iag 2009 en.pdf) shall ensure that
Commission initiatives and EU legislation are prepared on the basis of transparent,
comprehensive and balanced evidence because they may have intended and unintended
impacts, both inside and outside the EU, on fundamental rights, certain economic sectors, on
economic actors, groups of citizens, on businesses, SMEs, or on regions, cultural goods,
species or habitats.

In this context economic, social or environmental impacts of legislative initiatives have to be
taken into account.

In the present case it would be a "cross-cutting" legislative action, because a Directive is
concerned which addresses broad issues and is likely to have significant impacts in at least
two of the three pillars (economic, environmental and social) and on a wide range of
stakeholders across different sectors.

AEROBAL would like to point out some of the main economic, socigl and environmental
impacts which would be linked to the legislative implementation of Okopol’s recommendation
to replace aerosols by other products such as sticks and roll-ons

Economic impacts

The legislative implementation of these recommendations, which would exclusively hit SMEs,
would lead to an improper functioning of markets because it would lead to

e areduction of consumer choice and confidence when the aerosol as established product
system is banned

e animpact on the quality and availability of the goods consumers buy because aerosols
have properties which roll-ons or sticks cannot provide

e |ess competition. Currently aerosols are competing with alternatives such as pump
systems, roll-ons or sticks. This competition would be phased out, if aerosols were
banned from the market. It is not possible for aerosol producers to simply switch to the



production of roll-ons or sticks because it is a completely different production technology.
Barriers to entry would be extremely high and therefore impeding competition.

e higher prices due to less competition.

a negative impact on the global competitive position of the affected EU SMEs in the field
of aerosol can production. Many aluminium aerosol can producers are also exporting
their products to other countries outside the EU. If the marketing of aerosols was banned
in Europe, this would also heavily affect the company’s chances to do business outside
Europe.

e cross-border investment flows, including relocation of economic activity.

e aloss of SME’s property. Production machinery cannot simply be sold to other investors
because the European market for aerosols would be completely lost.

e closing down of businesses. If aerosols were banned from the market, many companies,
including those which are not exclusively involved in the aluminium aerosol business,
would be forced to close down businesses.

e trade barriers for non EU aerosol producers. Also those non-EU producers of aerosols
which are exporting their products to European countries would be seriously affected by a
ban of aerosols. Such a measure would therefore hamper the world trade of these
products. It has to be checked how this might affect EU trade policy and its international
obligations, including in the WTO.

Social impacts

Relevant social impacts of legislative initiatives along the lines of Okopol recommendations
would be:

e Massive losses of jobs in the aerosol can industry and the connected supply chain would
be unavoidable.

e The quality of products in this market and access of European consumers to these high-
quality products would be hindered. Aerosol products have a completely different
functionality than sticks or roll-ons. European consumers like aerosols for many reasons.
They are easy and convenient to use, they have a cooling/refreshing effect and they
allow a hygienic and exact application of the product.

o Consumer protection could be negatively affected because of an increase of the
likelihood of health risks. Aerosol cans have functions which are vital for many cosmetics
products. There are great differences between roll-ons or sticks compared to aerosols.
The cosmetics industry knows that the application of a cosmetic product plays a vital role
when it comes to protecting the consumer against micro-organisms. For example, a roll-
on or a stick allow germs to invade into the deo product. This allows the presence of
many skin germs in the deodorant and leads to a repetitive application of unwanted
germs on the skin. The application with a deodorant is more hygienic because there is no
direct contact of the product with the skin. Therefore also the use of preservatives in the
formulations can be avoided.

e The ban of aerosol products in the cosmetics market would mean a strong impact on
cultural habits and user preferences which does not take into account the different
functionalities of the banned product and its substitutes.

¢ Banning the core products of the aluminium aerosol can industry (deodorants and hair
care products) would also mean that pharmaceutical aerosol applications, which
contribute to the health and well-being of European citizens, would be dramatically
restricted in their formulations’ innovation and development potential and disappear from
the market.

Environmental aspects

In general AEROBAL doubts that the Okopol recommendations on aerosols will bring any
significant impact on ground level ozone building.



A ban on the use of aluminium aerosol cans for hair sprays or deodorants would phase out
an environmentally sustainable packaging because

e bauxite, the natural resource for aluminium production, is abundantly available

¢ they are infinitely recyclable without loss of quality, with aluminium aerosols reaching a
recycling rate in Europe of about 50 %.

¢ they have an intrinsic material value which makes recycling economically attractive.
aluminium recycling requires much less energy than the primary aluminium production
from its ore. For the production of secondary aluminium up to 95 % of the energy can be
saved compared to the production of primary aluminium (aluminium aerosol can as
energy bank).

However, sustainability is more than looking at one environmental indicator (VOC
emissions). So it has to be scientifically examined whether other packaging options lead to
more sustainable production and consumption taking into account all three pillars of
sustainability (economic, social and environmental aspects).

The aluminium aerosol can industry is applying good manufacturing practices and producing
in accordance with existing environmental legislation.

Since many years aluminium aerosol can producers have been working on process
optimization leading to less VOC emissions in their production processes. For example, can
producers have improved the environmental performance by light-weighting and using new
and more environmentally friendly coating systems. Together with suppliers and customers
technological improvements along the entire supply chain have been achieved to the benefit
of the environment. In this context aluminium aerosol cans offer a powerful technological
potential. For example, thanks to new valve systems it is possible to pack the same amount
of active ingredients in a smaller can because less propellants and solvents can be used.
Also water-based formulations, which have a better environmental performance than alcohol-
based systems, are increasingly used in the market. Aluminium cans because of their
excellent performance against corrosion are well suited to water-based systems. Another
good example for the aluminium aerosol can’s technological performance is the bag-on-valve
system which is using compressed gas such as air as propellant. These systems are tailor-
made for formulations where the active ingredient has to be separated from the propellant,
e.g. for pharmaceutical applications.

4. Conclusions

If the Okopol recommendations in the field of cosmetics were implemented into European
legislation in the framework of a revision of Directive 2004/42/EC, this would lead to a ban of
aluminium aerosols in this sector. As a consequence the aluminium aerosol can business will
almost disappear.

This measure would jeopardize a whole innovative industry branch (including hundreds of
companies in the supply chain) which is characterized by SMEs with all negative economic,
social and environmental impacts mentioned above. Aluminium aerosol can producers have
always undertaken many activities to continuously improve the economic and environmental
performance of their production process and of the aerosol system as such in close
cooperation with customers and suppliers.

A comprehensive impact assessment by the EU Commission is needed reflecting true
sustainability which is based on economic, social and environmental impacts. There is no
justification at all to punish an industry which is already acting along the lines of sustainability
and complying with existing environmental legislation.

Functionality-wise aerosols cannot be fully compared with alternatives such as sticks or roll-
ons because of different properties and performances which are appreciated by European
consumers.



Since the Okopol interim report touches the vested interest of the aluminium aerosol can
industry in and outside Europe, AEROBAL would like to ask the EU Commission to maintain
contact with the aluminium aerosol can industry throughout the impact assessment process
and to provide feedback.

3 April 2009
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ESIG COMMENTS ON THE PAINT DIRECTIVE INTERIM REPORT
BY OKOPOL AND ITS ECONOMIC IMPACTS ON THE SOLVENTS’
INDUSTRY

PREFACE

The European Solvents Industry Group (ESIG) represents the major European producers of
oxygenated and hydrocarbon solvents, amongst them big multinationals as well as smaller and
medium-sized companies. Our mission is to promote compliance with legislation and
sustainable, safe and responsible use of solvents along the value-added chain by developing
and sharing information and best practices.

INTRODUCTION

The solvents” industry contributes substantially to the economic and social welfare in Europe:
it directly employs more than 10,000 people in Europe, but indirectly accounts for more than
10 million jobs, with more than half a million European companies using solvents in a range
of very diversified application segments. More than 80% of these companies are small and
medium-sized enterprises (SMEs).

Solvents” manufacturers across Europe have an estimated combined turnover of about €5

billion. Companies using solvents have an estimated combined turnover of more than €200
bn.

Since mid-1990s, the European solvents” sector has been subject to a series of air quality
regulations such as the IPPC Directive in 1996, the Solvents” Emission Directive in 1999, the
NEC Directive in 2001, the Gothenburg Protocol in 2001 and the DecoPaint Directive in
2004. All these legislative acts aimed at reducing ozone by applying strict VOC controls.

As a result the solvents” sector reduced VOC emissions by more than 1.3 m tons between
1990 and 2005 in EU 15 alone - a reduction of more 30%. Given the strong economic growth
during this specific time period in EU 15, the actual decrease is in the range of some 50%,
which means that every second ton of VOC emissions from solvents has been eliminated.
According to ESIG calculations, the solvents” share in the total VOC emissions has fallen
from 23% in 1990 to an estimated 19% in 2010, while at the same time the proportion of
biogenic VOC emissions rose from 24% in 1990 to 41% in 2010. Every new assessment of
biogenic emissions shows a further substantial increase in VOCs from natural sources and a
corresponding decline in the proportion of man-made VOCs.
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ENVIRONMENTAL IMPACTS OF THE PROPOSED PAINT DIRECTIVE REVIEW

The independent Harwell Trajectory Model used in the United Kingdom clearly revealed that
the impact of further VOC reductions from the solvents” sector by an extension of the
Directive’s scope or new limits would have a close-to-zero impact on ozone: 0,2 ppb. (For
details please see ESVOC position paper “The Ozone Challenge”, posted on the circa
homepage and on www.esig.org). It should be noted that the precision of ozone measurement
is plus or minus 2 ppb.

This result is consistent with 2 previous air quality studies which ESIG commissioned in
2006: independently from each two other renowned air quality models — the Dutch
LotosEuros Model of TNO and the French Chimére Model of Ineris — testified that any
additional VOC reduction from solvents within the boundaries of technical feasibility will
deliver an ozone reduction of < 1%, expressed as pg/m?®. The results clearly show that the
solvents” sector has given its best to comply with the legislation and played its full part.

At the same time the enviromental impacts of solvent-free products have not been thoroughly
examined in the sense of an environmental optimum. For example, water-borne products —
and water will definitely be the scarce resource of the future as stated in the most recent WHO
Water Forum — need more energy to drive the water off after application.

ECONOMIC IMPACTS OF THE PROPOSED PAINT DIRECTIVE REVIEW

The above substantial VOC reductions from the solvents” sector are not only due to abatement
techniques being applied in the entire value-chain and reformulation substituting high-VOC-
emitters by solvents with lower VOC contents , but also to a profound and intensely ongoing
substitution process on the part of solvent users, who are employing more and more
alternative products.

All possible cost-efficient measures have already been adopted by solvent producers and users
or are in the process of being employed. Further steps like the extension of scope or new,
stricter VOC limits as proposed by Okopol will be a costly exercise for the entire value-chain
for a negligible decrease in ozone well below 1 ppb. Since solvents are commodities by
nature, the industry and its downstream users will lose even more competitiveness with the
consequence of ultimate delocalization to other parts of the world.

Regulatory certainty is fundamental for investment planning, and while the environmental
achievements are visible in terms of VOC reductions from solvents, solvent producers and
users are continuously confronted with more detailed and more complex legislation, with
every time stricter limits and extended product scopes. Especially for SMEs constituting more
than 80% of the market this is equivalent to higher costs, less choice of products and more
efforts and resources required for following and complying with regulatory developments.
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Along the value-added chain the ongoing pressure particularly on solvents triggers off the
impression that the EU authorities seek the ultimate phase-out of solvents from the market. As
a matter of fact, the consultants” intense and detailed research work in this specific sector was
interpreted by key solvent users and the European trade press as paving the way in this
direction, and it is not only the wide-spread journal “Adhesion”, which reported this trend to
their readership (see “Adhesion™ 9/2008) — to one of the biggest sales” segments for solvents.
If this negative market influence continues, solvent producers will be confronted by a total
loss of the accessible market with only those application segments remaining where solvents
cannot be replaced.

In the specific case of the Paint Directive Review it should be mentioned that its phase 2 will
not start before 2010. Although the full picture is not yet available, the EU bodies are already
examining even more complex regulation, where less complexity and better implementation
would justify EU regulations.

CONCLUSION

The solvents” industry — producers and users, the latter in its vast majority SMEs — act in a
genuine commodity business with fierce competition from other parts of the world with lower
cost levels and regulatory standards, such as Asia. The Paint Directive Review proposals by
Okopol as compiled in their draft report jeopardise the survival of the entire solvents’ sector
in Europe, which has contributed substantially to achieve VOC and ozone reductions and
continues to stay committed to more effective EU regulations.

The EU authorities need to ensure that Europe will not suffer from both ends: on one hand by
a loss of its traditional industry and 10 million jobs from delocalization and cease of business
for environmental improvements close to zero and on the other hand by importing
transboundary air pollution and products with lower safety and enviromental standards from
high-growth regions like Asia.

Dorothee Arns
ESIG Secretary General May 2009
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Estonia

Phase 1

Annex 1.1 of the report contains the list of producers from Estonia, their contact data,
product list, the VOC content of different products and national sales of one company.
The list was received from Estonian Environment Information Center but modified based
on the feedbacks from the producers (two companies were removed from the original list
and one was added, resulting in 13 companies). During the data collection it turned out
that some of them do not deal anymore with VOC containing paints, varnishes and
vehicle refinishing products anymore. The producer were not keen on publishing their
national sales, as this is confidential, considered as business secret. Only one company
— VKG Resins AS provided the requested information. The Estonian Consumer
Protection Board and Health Protection Inspectorate were contacted for more data, but
their information system consisted of only the violations concerning the labeling of VOC
containing products. The Inspectorate did not have any information about the products
that are covered by the Directive or about the national sales of these products.

The data on average VOC content were found on the product safety cards of certain
products from the web pages of different producers and also from the report done by
The Estonian Environmental Research Centre (EERC) — Control measurements of VOC
in paints and varnishes according to Directive 2004/42/EU (Margus Kért - chairman of
the board, Erik Teinemaa - Head of the Department of Air Quality Management and Katri

Saare — technician, Tallinn 2007).

Phase 2

As associations and governmental bodies could not provide the relevant information all
the data was compiled from the internet. There are only a few companies that produce
the items in question. Most adhesives, cosmetics, protective coatings etc. sold in Estonia

are imported. Annex 1.2 contains the related information.



Latvia

Phase 1
Annex 2.1 of the report contains data regarding three producers from Latvia, (their

national sales and data regarding average VOC content of the products).

Phase 2

(No information obtained yet.)

Lithuania

We have no data regarding Lithuania, as the producers are not obligated to provide
detailed information t consultants about their national sales as they do not provide this
information to governmental agencies yet. The National Environmental Agency has only

a report to the EU, which is very general.

Poland

Phase 1

In Annex 3.1 you can find the list of producers and their contact details. The producers
do not make accessible their data, especially on sale as this is confidential. The only
institute that collected similar information was the Institute for Ecology of Industrial Areas
(IETU) that made a research in cooperation with the Polish Ministry of Environment
(Ministry was responsible for collecting data from producers). They estimated the
production covered by Directive 2004/42 at 2007 on 350.000 tons. The estimation made
on the basis of the growth of the production of that products (3,55 %) gives the result of
production in the year 2006 — 338.000 tons.



The data on detailed production/sale data on products (subcategories) are not
accessible but seems to be not known even by producers. They recognize product for
subcategories only when the VOC limit is needed to know but they do not categorize in
that way production/sale data. The problem is that the Directive do not cover products
according to any coding system for classifying products for statistical purposes (EU
coding system). Annex 3.1 contains the main actors that cover around 80-90% of market
for products under the Directive. The remaining 10-20% is very spread production of
small producers.

During data search the following organizations were contacted:

- Institute for Ecology of Industrial Areas (IETU),

- The Institute for Ecology of Industrial Areas (Instytut Ekologii Terenéw
Uprzemystowionych w Katowicach),

- Ministry of Environment, Department of Climate Change and Sustainable

Development; Division of Air Protection,

- National Emission Centre.

Phase 2

During data collection it was difficult to obtain concrete figures on sales of products from
each of the product groups because producer companies were unwilling to disclose such
information.

In addition some of the products, particularly adhesives, are often classified as belonging
to very different groups of use, which made it hard to draw any overall conclusions.
Therefore, REC employees had to look into existing data, gathered by other institutions
that have conducted similar research before, as well as into general statistical data
regarding national industrial development.

The data is structured by classifications that do not match the given breakdown.

Annex 3.2a includes lists of producers for different product groups. Annex 3.2b contains

production and sales data.



Czech Republic

Phase 1

Annex 4.1 of the report contains the list of producers, their contact details and the mass
of products for year 2007 in Czech Republic. The latter data was received from the
Ministry of Environment, from the responsible person for the directive 2004/426EC Ing.
Voditka (Department of Air Protection). As the Directive entered into force from 1°
January 2007, the data from 2006 is not available. In Czech Republic nobody is
monitoring the average VOC content of the products (nor the Ministry of Environment,
Ministry of Industry and nor the Statistical Office). Estimation of the production and
supply was made by the company SVUOM (It continues and follows up the expert
activities of the National Research Institute for the Protection of Materials (SVUOM)).
The categorization according to the Directive in Czech Republic does not exist. In
Annex 4.1 the data regarding mass of products is from the CHMU (Czech
Hydrometerological Institute) and some update in the future is possible. The REC
collected the list of producers independently from CHMU and we collected 31 producers,
although they have 48. Their database it is not an open source, they provided for us just
the table of estimates.

Annex 4.1 contains also information regarding products which could be included in the
scope of the Directive. Unfortunately the statistics about production and sales are not
available, there exists only some general data about production of chemicals, but
nothing in detail. The estimates of total products regarding 2004/42/CE were made on

request by the Czech Ministry of Environment.

Phase 2

As associations and governmental bodies could not provide the relevant information all
the data was collected from the internet. Annex 4.2 contains the list of producers and
their contact details. Producers were not willing to provide with statistics on production

and sales.



Slovakia

Phase 1
Annex 5.1 contains the list of producers/importers and data regarding their annual

production, the VOC content of the annual national sale for year 2007 in Slovakia.
Phase 2

(No information obtained yet.)

Hungary

Phase 1

Annex 6.1 contains the list of registered producers and importers in Hungary (92
producers), their contact details, and the VOC content of the national sales based on the
categorization of the Directive and the cumulative national sales. As the national
producers because of competitiveness among them they did not reveal their data
regarding national sales, the data included in Annex 6.1 contains also the importers,
because otherwise we would not be able to provide any information regarding national
sales.

During data collection the following authorities/institutions were contacted:

- Hungarian Association of Packaging and Materials Handling: there are Members
of the Association who are producing paint aerosols, cosmetics, adhesives.
Unfortunately they do not have detailed information regarding the products.

- Hungarian Chemical Industry Association (HCIA): they are representing only their
Members (apr. 50 Companies), members which are not producing products which are
regulated by DECOPAINT Directive. They advised to contact the Hungarian Cosmetic
and Home Care Association

- National Institute of Environmental Health: They do not have the list of producers
and products which are under this Directive, they advised to contact HCIA and the

National Institute of Chemical Safety



- National Institute of Chemical Safety —they did not have any data regarding the
national producers, they advised to contact HCIA

- Ministry of Environment and Water: the MoE contributed to the development of the
,Government Decree 25/2006. (11.3.) on the limitation of organic solvents certain paints
and varnishes and vehicle refinishing products” which is the implementation of the
Directive in the Hungarian law. The MoE is not responsible about the implementation of
the Decree as this is referring to product control. The MoE is responsible only in matters
related to VOC emissions. According to the Decree the Consumer Protection
Inspectorate is responsible for the monitoring of the products and prepares the report for
the EC. Responsible person for the report is Vincze Tibor and Zsitva Maria.

- Hungarian Trade Licensing Office: According to the above mentioned Decree the
Hungarian Trade Licensing Office keeps record about the national paint and varnish
producers. On the website of the authority we could find the list of producers which are
registered. They are collecting data also regarding the national sales and VOC content
of the products and based on the decree they provide this data to the Consumer
Protection Inspectorate. They are not authorized to reveal this data to third persons, so
they advised to contact the Consumer Protection Inspectorate.

- Consumer Protection Inspectorate — provided the data regarding national sales in kg

for the year 2007 by categories and subcategories of the Directive.

Phase 2

The Hungarian Cosmetic and Home Care Association provided us with the list of the
producers of cosmetics. However taking into consideration the legislation is applied on
European level the required data on production and sales is provided by Colipa
(European Cosmetics Association) and not by the Hungarian Cosmetic and Home Care
Association.

Regarding adhesives and protective coatings, as associations and governmental bodies
could not provide the relevant information, all the data was collected from the internet.
Annex 6.2 contains the list of producers and their contact details. Producers were not

willing to provide with statistics on production and sales.



Slovenia

Phase 1

During data collection several relevant national institutions and Slovenian producers
were contacted:

- The Ministry of Environment and Spatial Planning, Directorate of Environment,

- Custom Administration of Republic Slovenia,

- Slovenian producer of certain paints, varnishing and vehicle refinishing products.
National Regulation on max of emissions of volatile organic compounds due to the use
of organic solvents in certain paints and varnishes and vehicle refinishing products,
came in force in year 2006. Labeling the product with VOC data came into force on
January 1% 2007. From January 1% 2008 Slovenian producer are obliged to report to
Custom Administration of RS the relevant VOC information and paid environmental tax.
Information system is still under construction. In preparation phase is Regulation on
implementation monitoring of VOC in organic solvents within certain paints and
varnishes and vehicle refinishing products put on market

Custom Administration started to collect information of VOC from producers in year
2008. Producers are obliged to report to the Custom the next scope of information: the
categories, subcategories and types of their products, and their anticipated national
sales of their products in kg. To prepare informative calculation of environmental taxes
for year 2008 the Custom collected from the producers their figure of national sales of
products in year 2007. During the year those figures are going to be corrected with
figures of national sales in year 2008. According to the information from the
representative of Custom the collected VOC Regulation related data from producers are
still under construction. After the system construction will be done, some of the data will
be open to the public. Public share information will be the list of produces / tax payer and
the national sales of the product of the year 2008 only by categories and only for the
whole country together. Annex 7.1 contains the list of Slovenian producers and their
products.

The only known rough figure of national sales of the products till is for year 2007
together for all 14 Slovenian producers, and it is 4.872.954 kg (data from National
Report to EC). The figure for year 2006 is not available. Producers are unwilling to give

their figures for 2006, due to competition among them.



Phase 2

As associations and governmental bodies could not provide the relevant information all
the data was collected from the internet. Annex 7.2 contains the list of producers and
their contact details. Producers were not willing to provide with statistics on production

and sales.

Romania

Phase 1
Annex 8.1 contains the list of producers in Romania, their contact details and the VOC
content of their products.

Phase 2
As associations and governmental bodies could not provide the relevant information all
the data was collected from the internet. Annex 8.2 contains the list of producers, their

contact details and the VOC content of their products.



Bulgaria

Phase 1

Main activities carried out

The first phase of the research addressed already regulated product groups (paints,

varnishes and vehicle refinishing products) and was combined with the second phase

of the research in relation to the possible extension of the scope of the Directive.

During the survey the following activities were carried out:

1. As a first step of the research was realized a contact with Elena Yakimova (Air

Pollution Control) from the Ministry of Environment and Waters to advise us about

possibilities to collect the needed information. A personal contact with the all fifteen

Regional Inspectorate of Environment and Waters (RIEW) was recommended.

A list of VOC experts from the Regional Inspectorates was compiled;

A personal call to the experts and explanation about the project objectives was
made;

An official letter with a request for Access to Public Information was sent to all
RIEW asking for a list of producers of paints, varnishes and vehicle refinishing
products and information on the national sales of products for 2007, where
available;

The following RIEW were connected: REIW Blagoevgrad, RIEW Varna, RIEW
Veliko Tarnovo, RIEW Vratsa, RIEW Montana, RIEW Pazardjik, RIEW Pleven,
RIEW Plovdiv, RIEW Ruse, RIEW Smolian, RIEW Sofia, RIEW Stara Zagora,
REIW Shumen, REIW Shumen, RIEW Burgas;

The information about the national sales in the region and a list of the local
producers of paints, varnishes and vehicle products was collected against small
payments to the state budget and often associated with certain delays in the
provision. In some cases the information from the RIEW was not complete and
did not contained the respective data needed for the study, which necessitated
additional contacts and discussion.

A contact with Bulgarian Industrial Association was established in order to

exchange information on available information and previous research in this field.
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2. As a second step of the survey all the listed producers were contacted and requested
data for the products, the average of the national sales for 2007 and the VOC content of
the products included in the Annex 2 of the Directive.
— A personal call to the managers and ecology experts of the identified companies
was made. The project objectives was explained well;
- An official letter and a supportive table with the detailed content of the major
groups of paints listed in Annex 2 of the directive were sent to the producers. We

needed one week to receive all the information sent by the companies.

3. In the final phase of the research an excel table was compiled with all data collected
from the producers and the RIEW. Complementation of the table with data from RISW.

The following producers were very kind to provide us with the needed data:

— AGLAYA IVAN OOD - Vidin

— DAL OOD - Mizia

— ORGAHIM - Ruse

— KOLORA AD - Sofiq

— UNIVERSALSTROI OOD - Dalbok Dol
— KUPRO 94 EOOD - Gorna Oriahovitsa
— TOPLIVO AD - Shumen

— HBG - KOMERS EOOD - Shumen

— LAKPROM - Sofia

— CHIMATECH - Sofia

Companies that refused to give us information

VECTOR OOD -Troian

— BORO - BOGOMIL DACHEV ET

- MEGAHIM AD - Ruse

— BULMAT EOOD - Gabrovo

— LEKTRA — Haskovo

— BAUMIT BULGARIA EOQOD - Elin Pelin

11



Main challenges and problems

There were some difficulties with the various ways of requesting information from the
RIEW. In general the experts requested an official application for an Access to Public
Information, which requires 10 days to be sent by post according to the law and the
bureaucracy. This fact has prolonged the process of the research and the necessity to
combine the two stages of the study. A few experts from the inspectorates have
provided the information by phone. It looks that it depends on the good will for
cooperation of a single expert to summarise and provide the needed data. Most of the
experts relegated REC employees to the MOEW to search for information and MOEW
relegated them back to the experts. Finally a list of producers was received by each
Inspectorate.

As a general principle the data requested by the research is not collected in the same
details and forms by the state nor by producers and traders. The state authorities strictly
follow the requirements of the Directive without attempting to analyse or streamline the
process of information collection and dissemination.

Speaking with the producers revealed that the requested data for the national sales of
paints and the average of VOC in the products were provided to the RIEW. The
managers of the companies did not understand why they have to provide it again and

thus some of them refused.

Main Achievements

- A list of Bulgarian producers was completed containing its names and contact
details.

- Data of the national sales for 2007 and the average VOC content was completed
(Annex 9.1 - data regarding regulated products by the Directive and Annex 9.2 -
data regarding products which could be included in the scope of the Directive)

- REC CO accumulated important contacts and experience in communicating with
RIEW, MOEW and other institutions concerning VOC in the country. A personal
experience was gained as regards working with state authorities and the
Directive 2004/42/CE in particular.

12



Phase 2

Concerning the second phase of the research in relation to the extension of the scope of
the Directive (Annex 9.2) REC employees could not find relevant information because
the products listed (paint aerosols, protective coatings, adhesives, cosmetics and
cleaners) are not included in the Directive 2004/42/CE and so the RIEW experts did not
control the VOC content and most of the companies refused to provide with such

information.

Croatia

Phase 1

During data collection in Croatia the following authorities/institutions were contacted:
Croatian Environment Agency, Croatian Chamber of Economy, Ministry of
Environmental Protection, Physical Planning and Construction, Directory of Chemical
Industry. The list of producers was received from Ms. Pehnec Pavlovi¢ from Croatian
Chamber of Economy.

The producers are not informed about the Decopaint Directive and because of
competitiveness among them they did not reveal any data regarding their national sales.
Annex 10.1 contains the list of producers and detailed data regarding the national sales

of two companies.

Phase 2

As associations and governmental bodies could not provide the relevant information all
the data was collected from the internet. Annex 10.2 contains the list of producers and
their contact details. Producers were not willing to provide with statistics on production

and sales.
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Turkey

Phase 1

General Overview of Turkish Paint Industry

Turkey is one of the biggest paint producers in Europe considering the total production
capacity (Bektasoglu, 2006, SPO, 2007 and BOSAD, 2008). Several research findings
show that the total production capacity of the paint industry in Turkey is 800,000 ton/year
(Bektasogdlu, 2008, SPO, 2007 and BOSAD, 2008). Paints that are used for decorative

purpose in construction sector represent approximately 60% of this total production

capacity (BOSAD, 2008). 61% of decorative paints are water-based and the rest of them

are solvent-based which is the main source VOCs in this sector (BOSAD, 2008).

There are approximately 600 registered facilities available which 20 of them are big firms
and 400 of them are small-medium sized enterprises (BOSAD, 2008). Considering the
amount of unregistered facilities, the number of paint producers is predicted to be more
than 1000. Top 15-20 manufacturers account for 75% of Turkey’s annual paint
production (Bektasoglu, 2008). 80% of manufacturers are located in Marmara Region of
Turkey (Bektasoglu, 2008). One of the leading NGOs in paint industry in Turkey is The
Society of Paint Producers’ (BOSAD). The Society has 51 members and these members
are responsible to produce 80% of total production capacity of Turkey. Names, contact
information and production type of members are given in Annex 11.1 This association
has many technical studies and projects which are conducted in collaboration with
different governmental institutions. These studies and projects are mainly concentrated
on improving technical background of paint industry and facilitation of EU accession
process of the sector with organization of different capacity building activities. The
Society of Paint Producers together with Turkish Ministry of Environment and Forestry
(MoEF) have been recently established a working group to evaluate the existing
situation of Turkish paint industry regarding the Directive 2004/42/CE to present the
main problems which affect efficient implementation of related Directive and to create a
comprehensive inventory and calculation system considering the categories and
subcategories of the Directive. The next meeting of the working group will be held on
September, 2008.
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Considering the annual paint production, different institutions indicate different amounts
for production. According to the 2007 report of Specialization Commission of State
Planning Organization (SPO) of Turkey in Chemical Industry, depending on the demand,
average annual paint production in Turkey is 300,000 ton/year. Table 1 represents

annual production predictions of Association of Paint Industrialists’ from 2003 to 2008.

Table 1 Annual Paint Production Prediction of Society of Paint Producers’ (BOSAD, 2008)

Year Annual Paint Production
(tonlyear)

2003 452,000

2004 500,000

2005 528,000

2006 550,00

2007 Estimated to be 580,000

2008 Predicted to be more than 600,000

VOC content of Turkish paint industry

It is not possible to present a rough figure for VOC content of product categories and
sub-categories that are represented in Annex | of the Directive 2004/42/CE. Based on
the communication with the Association of Paint Producers (BOSAD), Ministry of
Environment and Forestry (MoEF), General Directorate of Environmental Management,
Department of Air Management and Turkish Statistical Institute, there is not enough

information available about VOC content of this sector.

What is more important about paint industry in Turkey is the lack of basic information
about this sector. Not only VOC contents but also production amounts are not very well
defined for this sector. MoEF have been conducting technical studies in collaboration not
only with Society of Paint Producers but also with other sector representatives from
business and other governmental institutions to improve data quality of paint industry.
These studies include effective harmonization of the Directive 2004/42/CE to current
legislation by informing the sector representatives about related directives of EU,
preparing strategies to harmonize the Directive and preliminary studies to set paint
standards. During these studies, MoEF and BOSAD emphasized inadequacy of current

available data and information about Turkish paint industry. Recently, MoEF have been
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in contact with different institutions to gather related information and they expect to have
related data by the end of 2008. All these findings strongly emphasized the need for a
comprehensive inventory for this sector and need for a comprehensive capacity building

studies to raise the awareness of manufacturers.

Most of manufacturers which are listed in Annex 11.1 of this report have official websites
and they clearly define some of their product information in their websites in Turkish and
partly in English such as suggestions for preparing the surfaces for application,
application and after application precautions, storage conditions, storage temperature,
relative humidity and flash point of their products but VOC content of their solvent based
products are not defined. This fact means that manufacturers are not informed about the
calculation methods comprehensively. It shows a necessity to establish a

comprehensive calculation system for VOC.

Turkish paint industry sales data

Decorative paints have the top priority considering as an export product. Paints that are
used in construction sector have a considerable importance in Turkish export as well
(BOSAD, 2008). Major exported products are paints and varnishes. The paints and
coatings industry products were mainly exported to neighboring countries and countries
which have a dynamic construction sector such as the Russian Federation, Azerbaijan,
Romania, Georgia, Ukraine, Iraq, China, Kazakhstan, Iran and Bulgaria (Bektasoglu and
Esen, 2008). Export values for Turkey’s paint industry are given in Table 2 It should be
noted that products coded as 3201, 3202, 3203, 3204 and 3206 are mostly textile paints
and pigments. Like VOC contents of regulated products, there is not any information
available regarding national sales data of products other than products stated in Table 2
(Bektasoglu and Esen, 2008).
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Table 2 Turkey’s Paint Industry Exports by Products (1000 $) (Undersecretariat of Foreign Trade,

Turkey)
Product
Products 2005 2006 2007
Code
3201 Vegetable tanning and extracts; tannings and their salts 1,327 1,525 1,724
Synthetic organic and inorganic tanning substances; tanning
3202 32,068 38,423 46,097
preps
3203 Vegetable/animal origin coloring matter 24 116 104
3204 Synthetic organic coloring matter and preparations 17,967 19,217 26,627
3205 Colour lac and preparations based thereon 116 771 1,073
Other coloring matter, inorganic products used as
3206 9,002 9,421 13,213
luminophores
Pigments, opacifiers, colors, enamels and glazes, engobes,
3207 12,695 19,541 27,856
liquid lustre
3208 Nonaqueous solution of paint and varnish 53,647 63,862 74,808
3209 Aqgeous solution of paint and varnish 24,242 30,386 35,052
3210 Other paints and varnishes 15,139 17,093 20,726
3211 Prepared driers 5,392 5,505 6,955
Pigments, nonageous media (liquid, paste) for paints and
3212 g d (ia P )forp 3,966 4,492 5,28
dyes
3213 Artists' color, modifying tints and amusement colors 1,548 1,386 1,160
3214 Glaziers putty, grafting putty, resin cements, painters fillings 41,644 55,008 70,304
3215 Printing, writing or drawing inks and inks nes 15,920 20,998 25,899
32 TOTAL 234,697 287,745 356,879
References
Society of Paint Producers (BOSAD), Turkey,
http://www.bosad.org/Default.aspx?bolum=38, Last date accession: July 2008.
Society of Paint Producers (BOSAD), 2008 Report,

http://www.bosad.org/Default.aspx?bolum=38, Last date accession: July 2008.
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Turkish Prime Ministry State Planning Organization (SPO) Ninth Development Plan
(2007-2013), Specialization Commission Report on Chemical Industry, 2007.

Bektasoglu, S. (2006). Paint Industry, Turkish Prime Ministry Undersecretariat of

Foreign Trade Export Promotion Center of Turkey.

Bektasoglu, S. (2008). Paint Industry, Turkish Prime Ministry Undersecretariat of

Foreign Trade Export Promotion Center of Turkey.i

Bektasoglu, S. and Esen, B. (2008). Paints and Dyes Industry, Turkish Prime Ministry
Undersecretariat of Foreign Trade Export Promotion Center of Turkey.

Annex 11.1: list of producers (names, contact information and production type of 38
members of Society of Paint Producers’ are given in the excel sheet.) and exports by
products. The Society has a total number of 51 members. 38 members are responsible
for paint and varnish production, the rest of them are responsible for raw material and

chemical productions for different industries.

Phase 2
For the second phase of the research, REC Turkey communicated with Ministry of
Environment and Forestry (MoEF) and Paint Producers’ Association (BOSAD in Turkish)

to collect necessary information about the production of specific products.

During Phase 2 data search REC Turkey completed following activities:

- REC Turkey sent an official request letter to MoEF to collect information about
protective coatings and adhesives producers. The letter involved a short explanation of
the project, REC Turkey’s responsibilities in the project and a short explanation about
what kind of information has to be collected at the second phase. Furthermore, as an
attachment to this official letter, REC Turkey sent the first phase report to MoEF.

- After this official request letter, as a response, MoEF requested a detailed official
explanation of the project from REC HQ or project partners. In this period, again, they
strongly indicated that MoEF is the implementing institution for Directive 2004/42/EC.
They did not get any official information from the project leader or partners after the

realization of the project. They once again repeated their request that they would like to
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get more detailed information on the developments of the project (e.g.; about the project
activities and their purpose, outputs, etc.)

- REC HQ sent an informative letter to Turkish MoEF through fax and postal service.

- REC Turkey sent the first phase report to BOSAD and requested information about the
second phase report. At the first phase report, we collected producers’ information from
their websites. As we indicated at the first phase report, one of the main deficiencies of

the paint industry in Turkey is the lack of a comprehensive inventory system.

In spite of the efforts described above the Turkish country office did not find and/or get a

specific list about the information of producers from the above mentioned institutions.
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Annex (Data collection results)
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