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Executive Summary

This report investigates a potential product based approach to reducing volatile organic
compound (VOC) emissions from the EU vehicle refinishing (VR) sector. It addresses the key
market, technical, environmental and economic issues concerning such an approach.

Following consultation with VR trade associations in all Member States and undertaking
literature searches we have developed a detailed size analysis of the VR sector for each Member
State and for the EU as a whole. This is presented for the current market situation and for the
future situation when a proposed policy for a product based approach might be implemented
(for the purposes of this study this is taken as 2007).

In almost all Member States the VR sector appears to be in the process of consolidating and
rationalising. The overall trend is towards fewer but larger bodyshops. A major influence on
trends is the de-regulation that is taking place in the car insurance market. Insurance companies
are demanding greater efficiency from bodyshops and higher levels of customer service. This
requires larger volumes of work to be handled and greater investment in equipment and skills.
This trend has been led by the UK, where de-regulation of the insurance market was first to take
place and has since been followed by many other Member States.

Based on our research we estimate that the VR sector in the EU currently comprises in the
region of 75,000 bodyshops with paint spray facilities. By 2007 the total number is expected to
fall to approximately 60,000 bodyshops across the existing member states of the EU. The vast
majority of bodyshops are estimated to employ less than 10 people (90% currently and 85% by
2007).

In the VR paint supply market recent acquisitions have rationalised the supply base. Currently,
the market is effectively supplied by four global operating companies: Akzo Nobel, BASF,
DuPont and PPG. Between them they account for more than 85% of the European VR market,
with the remainder being distributed amongst a number of smaller companies, many of whom
provide niche products not generally supplied by the majors.

VOCs are a necessary component of all organic surface coatings irrespective of type, with their
presence and concentration being dictated by the functional requirements of the coating. Of the
available low VOC content paint technologies, only high solids or waterborne formulations are
currently practical propositions for vehicle refinishing. Alternatives include radiation curing
coatings (UV or electron beam) and powder coatings, however the current state-of-the-art is
such that they are not suitable for VR applications.

Following a detailed investigation into low VOC coatings for VR applications we propose the
categorisation and VOC content of ready for use coatings (reference coatings) as shown in the
following table. The coatings identified in the table are commercially available and have been
selected as representing high achievable levels of VOC reduction in comparison to current
typically used coatings. The VOC content specified is the maximum permitted discounting any
water content of the coating.
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Proposals for reference coatings for VR applications

Category Coatings VOC g/l
Category 1: Gun wash, Paint stripper, Degreaser
(including anti-static types for plastic)

850Preparation and
cleaning

Category 2: Body wipe, silicon removers, temporary
coating removers - de- waxing fluids, flatting
compounds / polishers

100

Bodyfillers /
stoppers

All types 250

Category 1: General (Metal) primer, Adhesion
promoter, Sealer

150

Category 2: Primer - surfacers, Undercoats,  Plastic
primer, Wet on wet,  Non- sand filler, Spray fillers

500

Primers / Sealers
/Surfacers / Fillers

Category 3: Wash / etch primer, Weldable primers,
Mordant solution - galvanised and zinc

650

Single layer - Solid colour 420
Multiple layer base - Solid colour and metallic / pearl
effect

150
Topcoats / Finishes

Clear Coat (inc. tinted) 420
Special Finishes Single layer  metallic / pearl effect, high performance

solid colour and clear coats (e.g. anti-scratch and
fluorinated clear coat), Reflective base coat, textured
finishes (e.g. hammer), anti-slip, under-body sealers,
anti-chip coatings, interior finishes etc.

650

Estimations of VOC emissions reductions attributable to the reference coatings have been made,
although due to the limited availability of detailed and consistent data on VOC contents of
coatings and coating sales the estimations should be regarded as indicative.

The estimated percentage reduction in VOC emissions from the EU VR sector attributable to the
reference coatings is in the range 19% to 48% (23ktpa to 50ktpa). However, these reductions are
in addition to reductions attributable to existing VOC reduction commitments (excluding the
Solvent Emissions Directive) for the individual Member States and trends in the VR paint
supply market. The overall percentage reduction in VOC emissions from the EU VR sector
from 1999 to 2007 including the adoption of the reference coatings is estimated to range from
38% to 65%.

The prime human health and environmental benefits from this reduction in VOC emissions are
expected to arise due to reductions in ground level concentrations of ozone, for which VOCs are
a key precursor. These include:

• reduction in human health impacts - acute mortality / morbidity and chronic
mortality / morbidity;

• reduction in damage to crops;
• reduction in damage to materials (e.g. paint, rubber, textiles); and
• reduction in damage to forests and ecosystems.

In addition to this there will be some benefits gained due to the reduction in direct health
impacts from VOC emissions.
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The benefits for which exposure-response relationships and other data are considered
sufficiently robust for use in cost benefit analysis studies include deaths not brought forward
(acute effects only); respiratory hospital admissions avoided or not brought forward (acute
effects only) and the reduction in damage to crops.  The estimated value of these benefits is in
the range 14m Euro pa to 62m Euro pa. Clearly, however, this is likely to present an
underestimation of the total benefits for the EU gained by implementation of the reference
coatings, because it does not take account of those benefits which are considered to be subject to
excessive uncertainty.

The switch to lower VOC coatings does require certain health and safety aspects to be properly
taken into account at the manufacturing and application stages. For high solids coatings,
additional hazards may arise as a result of the lower molecular weight, higher volatility
components that could include epoxy primers. Potentially hazardous or odorous substances in
waterborne coatings include organic co-solvents (typically alcohols or glycol ethers) or pH
control agents (e.g. ammonia). Potentially harmful pigments such as lead chromates, and resin
monomers are common to typically used solvent borne coatings.

The total additional cost of adopting the reference coatings across the EU is estimated to be
150m Euro in the first year (includes training) and 66m Euro pa thereafter.

For an average small bodyshop the additional cost is approximately 1,700 Euro in the first year
(includes training) and approximately 800 Euro pa thereafter. For an average medium bodyshop
the additional cost is approximately 2,300 Euro in the first year (includes training) and
approximately 900 Euro pa thereafter. For an average large bodyshop the additional cost is
approximately 4,800 Euro in the first year and approximately 2,100 Euro pa thereafter. The
costs for individual bodyshops of all sizes are estimated to be generally less than 0.5% of
turnover.

It is considered unlikely that all these costs would be passed on to insurance companies (and
then to consumers) as they continue to exert pressure on bodyshops to reduce repair costs.
However, not all bodyshop repairs are through insurance companies and most small bodyshops
are not approved for insurance work. These bodyshops will seek to pass a proportion of the cost
directly onto the customer.

Overall, it is considered likely that a small increase in premiums and repair cost may occur but
the bodyshops are likely to bear the majority of the costs of switching to the reference coatings.

The regulatory benefits of the product VOC content limitation approach to emission control
include avoidance of a need for threshold solvent usage levels to minimise burdens on the small
bodyshops that currently dominate the sector and transfer of the compliance responsibility to a
limited number of manufacturers or suppliers of the coatings, which further alleviates burdens
on small businesses and simplifies policing by enforcement authorities. To be effective the
coating material VOC content limitations should also be applied to importers or distributors of
VR coatings as well as manufacturers.

A clear difficulty in specifying the VOC content of coatings to achieve emission reductions is
the wide range of materials types and classes in use and the consequential number of
specifications required. Also, because the products are rarely supplied ready for use, but as
components to be mixed prior to use, a VOC content specification for each of the components is
also required for the approach to be effective.
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We recommend exploring the imposition of a product organic solvent ceiling or reduction target
(based on environmental protection objectives) per unit of output from the coating
manufacturing sector or individual companies within it as a means of overcoming difficulties
associated with individual product specifications. The way of attaining such a ceiling or level of
reduction would be a matter for the manufacturer in formulating products. The merits of this
approach are flexibility for the manufacturer in meeting coating performance requirements,
maintenance of a development stimulus and simplicity of regulation and conformance
assessment. Further work would be necessary to determine the feasibility of this approach.

A limitation of the product VOC content limit approach is that VOC emissions at the point of
use would not necessarily be controlled to the same degree because poor body shop operating
practice can make a significant contribution to the release level. The necessary mixing of
components to make a ready for use coating material is open to abuse by bodyshop operators.
Furthermore the approach does not cover operational means of controlling VOC emissions at
the bodyshop such as waste minimisation, high transfer efficiency application techniques, gun
wash practice and general cleaning solvent use. Ensuring these measures are in place requires
awareness raising of best practice and inspection and control by either an enforcing body or
through a paint suppliers / insurers quality approval scheme. Such measures need to be applied
in parallel with material VOC content controls.

Finally, the regulation of bodyshop VOC emissions through product controls should not be
considered in isolation from regulation of other pollutant releases, such as particulates and
odour. The introduction of a marketing and use directive specifying the VOC content of VR
coatings does not obviate the requirement for bodyshops to adequately control these other
emissions.


