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Partners in research

Partners in research
VITO

VITO is an independent research centre in the Femagion of Belgium. VITO conducts
customer oriented contract research and develovative products and processes in the
fields of energy, environment and materials, fothbthe public and the private sector.
Central to all projects is the aim to protect theinment and encourage the sustainable
use of energy and raw materials.

To obtain a scientifically sound environmental pplipublic authorities and industry need
access to recent, reliable, and comprehensive ni@dbon on a wide variety of
environmental aspects. VITO assists both public andate actors in finding and
interpreting this information and in making it dasiccessible through databases, models,
and decision support tools and schemes. One ofcdar® competences is multi-
disciplinarity, by combining technological, envimantal and, increasingly important,
economic insights. Its activities are certified @cting to ISO 9001:2000.

VITO coordinated this project with Peter Vercaerast project leader. His colleagues
Stella Vanassche, dr. Liesbet Vranken and dr. Eauhpling were the main authors;
Véronique Van Hoof, Erika Meynaerts, Koen Claes Beter Stouthuysen contributed to
the Annexes.

PSI

The Policy Studies Institute (PSI) is one of thadieg research institutes in the UK.
Within the Institute, the Environment Group is dmded to the analysis of the socio-
economic causes of environmental impacts, and thieigs that may be used to
ameliorate them. It seeks to undertake policyvaaie research of the highest quality, with
a view to contributing to the maintenance and eobment of the environment’'s
contribution to human welfare, now and in the fetufhe research undertaken by the
Environment Group is clustered around a numberveflapping themes, includingnter
alia):

- Resource productivity, innovation and economic genance;

- Waste management, resources and sustainable cotisump

- Energy policy and climate change;

- Environmental tax reform;

- Environmental policy instruments;

- Socio-economic and technology scenarios;

- Sustainable development assessment.

The Environment Group comprises around thirteeeahers from a wide range of
disciplinary backgrounds, spanning economics, $0gi9 geography, regional planning,
environmental technology, engineering, and scieand technology policy. For PSI,
Roger Salmons, Paolo Agnolucci and Ben Shaw carétbto the project.
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Partners in research

Ecologic

Founded in Berlin in 1995, Ecologic is a privatenymofit institute dedicated to
advancing cooperation between nations and brinfyeésh ideas to environmental policies
and sustainable development. Ecologic was creatddfiuence international relations,
global governance and foreign and security policgieghe interest of environmental
protection, nature and wildlife conservation anspnsible resource management. As an
independent, non-partisan body, Ecologic undertafgsied research and analysis to
increase awareness and understanding of the pglisconomic and technological forces
driving global change. Ecologic's work program feesi on obtaining practical results. It
recognises the existing linkages among policy fiedahd the need for a new agenda to
integrate environmental protection requirement® inther sectoral policy processes,
notably economic and social development, as wethasvork of institutions such as the
United Nations and the international financial ingions.

Within this project, Ecologic focused on a number aase studies. Aaron Best
coordinated, and Max Griunig and Benjamin Gorlachewtke main authors.

TME

TME, the Institute for Applied Environmental Econies) the Netherlands, is since 1992
involved in investigating a sustainable future froan environmental economic
perspective. The Institute has been involved iregrated environmental-economic
assessment at regional, national and internatieval: EU 8" and 6" Environmental
Action Programme, former Accession countries (FahldBaltic States, Slovakia), World
Bank, OECD. But also regularly environmental ecooadvice is given to the private
sector. Its experience thus ranges from integred@tinental studies, sectoral assessments,
analyses of the use of economic instruments (ttadadrmits, taxes, etc.), financing of
environmental improvements (ranging from compangatonal level).

For TME, Jochem Jantzen and Henk van der Woerdlsmiated on this project, with the
focus on the analysis of the publicly availableadat expenditure.
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Executive Summary

Executive Summary - Key findings for policy makers

This study examined the costs of environmentalcgolor some of the manufacturing
sectors most affected by policy. The headline amchs are that:

- Environmental policy accounts for a relatively Igyercentage of costs for the
different sectors. Statistical data indicates #ratualised environmental costs in
the four sectors studies are typically less thanm2#@roduction value. On the other
hand the perception from the respondents of thelinen-survey is that
environmental costs are much higher and that tleesées are higher than their
competitors;

- Environmental policy seems to account for broadtyilar level of costs for firms
operating in the EU and in Australia and the Unitates;

- There is no evidence that environmental policy hasaterial effect on the
competitiveness of Europe’s manufacturing sectotsamls to relocation;

- The costs of environmental policy since the 199@sy\between the studied
sectors, but generally tend to fall, except forréfneries where the environmental
costs show an increasing trend;

- During this period there has been a marked imprevémn environmental
performance. One would expect a higher unit costettuce the more costly
emissions, however innovation and the shift frord-efipipe towards integrated
investments could be viewed as important factoabiksing the unit costs of
environmental protection;

- There seem to be synergies between different pslicieaning that the cumulative
costs of environmental policy are less than thdscasmuld be of the individual
policies with no integrated measures by businesses;

- It is more costly to do business in some countties in others, but there does
seem to be a move towards a level European pldiglthregarding environmental
expenditure;

- Environmental policy can also benefit companies, dgample, by improving
resource efficiency; and,

- Environmental strategy has also helped improveopednce.

An integrated study on sectoral costs of environmental policy

In recent years some people have perceived a ggoteinsion between the “Lisbon
Agenda” of increased competitiveness, economic tjroand job creation, and the
“Gothenburg Agenda” of sustainable developmens dtften argued that the two need not
be mutually exclusive, but can indeed be supparti@vever, there is also a perception
that environmental regulation places an excessiwvddm on European industries, thereby
stifing growth and damaging their competitivengsan increasingly global market place.

The impact of environmental policy on companies basn studied extensively. These
studies typically focus on the impact of one Dinast or at one particular aspect, for
example the role of different policy instrumentdieTadded value of this study on the
‘Sectoral costs of environmental policythat it aims to paint an 'integrated’ picturet o
effect of environmental policy.

In particular, it aims to answer a series of questifrequently asked about environmental
policy. Are the costs significant for firms? Do tlemsts affect their international
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competitiveness? Is the sum of individual environtakpolicies more or less than the its
constituent parts meaning that it is the cumulabveden that needs to be assessed? How
are the costs of environmental policy changing owere? Do costs differ between
Member States, suggesting that the European pldpgltis not level? Do the costs of an
individual environmental policy come down over tia firms innovate and seek ways to
reduce costs? Are their benefits from environmeobéity to firms?

An integrated methodological framework

To answer these questions, the study concentrates few industrial sectors that are
polluting at relatively high levels and/or subjeot competitiveness pressures that may
make them more vulnerable than other sectors. Tdresthe oil chain industry, electricity

producers, the iron and steel industry (extendedbase metals), and the textiles and
leather sectors.

This integrated picture includes a review of theblmly available information plus
evidence from our own survey and case studies. Mgpexifically, ‘primary’ data is
information from individual companies or consulbatiwith experts and stakeholders.
‘Secondary’ data is information from literature ti@es, reports, communiqués) and
publicly available databases with aggregated in&tion on environmental expenditure
(cf. Eurostat, OECD, National Statistical OfficéByimary’ data was difficult to access
from National Statistical Offices because of coefitiality issues, so data was collected
using an online questionnaire. The statistical ymslof the on-line questionnaire was
complemented by a review of publicly available dateenvironmental expenditures and a
number of case studies based on direct interviewls stakeholders. The preliminary
results of the project were also presented to goeréxworkshop- which included
representatives of the sectors studied- to dissoise of the findings.

For the survey carried out specifically for thisdt, we received 64 completed surveys,
representing 170 plants, mostly larger ones, frbmn ¢elected sectors in 14 Member
States. Due to the low response rate we groupedidle received into four regions:
Central Europe (Austria, Belgium, France, Germastherlands and the UK), Northern
Europe (Sweden and Denmark), Southern Europe (Haly Portugal) and the New
Member States (Czech Republic, Hungary, Poland @lodenia) (Figure 1). Central
Europe forms the largest group containing 52 % hef tespondents. Northern Europe,
Southern Europe and the New Member States represspectively 14%, 20 % and 14 %
of the respondents. The iron and steel industtgneled to the entire base metals sector to
increase the sample, represented the largest foidwe sample with 39 % of the responses,
closely followed by the textile and leather indystith 33 %.
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Figure 1: Distribution of the respondents over geqahical groups and sectors

Clearly, considering the somewhat small size ofsdn@ple, the extent to which the results
can be generalised is limited. For this reason, dfugly tries to answer each of the

guestions addressed by looking at all of the exaddgngether — survey results, stakeholder
feedback, data collected by National Statisticdio®$, other surveys etc. Together, this

mixture of primary and secondary data allows fouenber of conclusions to be made.

The analysis undertaken here could be replicatéd aviarger sample and also for other
sectors. ldeally, information would be gatheredagsart of established business surveys
done by National Statistical Offices so as to iaseethe response rate and, ultimately, the
size of the sample. Including every three yeaimadd number of additional close ended
guestions (similar to the ones used in this studyyather qualitative information could
substantially improve the findings on the driversd ahe stories behind the figures,
without imposing too much burden on responding camgs. Another possibility would
be to attach qualitative questions to the procdsgathering information through the
European Pollutant Emission Register (EPER) andEim®pean Pollutant Release and
Transfer Register (E-PRTR). Although not statidlycaepresentative it would allow
responses to be assessed in terms of the locdtimmajor industries and the environmental
implications for the region in question.

A conscious choice of sectors
A major feature of this study is the focus on tbharfmajor manufacturing industries that

can cause considerable environmental degradatidnvdarch have therefore been much
affected by environmental policy. More specifically
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- Oil chain industry or ‘Refineries’ and ‘Mining’ (NBE' 11 and NACE 23);
- Electricity production or ‘Power’ (NACE 40);

- Textiles and leather industry or ‘Textiles’ (NACE &nd NACE 19); and

- Iron and steel industry, and other metals ‘MBt@MACE 275.

There are a number of reasons why it is usefuldkenan in-depth analysis at the level of
the sector (Jenkins, 2002). Firstly, the dynamfosomnpetition takes place within a sector.
The structure of the industry and the forces of petition are key factors determining the
behaviour of companies within the sector. Seconddypduction processes and
technological developments are to a large extertbsspecific. Thirdly, most studies on
the impact of environmental regulation on competitess and technological change are
carried out at the macro level (region/countryabthe micro (company) level.

The choice of these sectors was conscious. Duédonature of their activities these
industries are pollution intensive in different @ommental domains (air, water, energy,
waste, etc) and as such are affected by numerouvsp&n and national regulatory
initiatives. These sectors therefore show some aoafpe challenges regarding
environmental regulation and the subsequent invesisn

Are environmental policy costs significant?

The following paragraphs integrate the findingsirthe different analyses we carried out
in this project. Clearly, we describe the genemalasion and trends, but there is some
variation between sub-sectors and individual congsan

Annualised environmental investments as a percem&gross production value provide
an indication of the importance of environmentakistments to the four selected sectors.
Data from Eurostat are used to provide a comparibetween sectors annual
environmental protection expenditures (EPE) in FégR. This graph shows the annual
EPE in the sectors studied for the period 1995 652For the period 1995 — 2000 only
investment EPE are presented as data on curreeneitpres is not available for that
period at EU level after 2000. Both total EPE (stveents and current expenditures) and
investment EPE are indicated.

Sectoral environmental investments show severatgpdaut are not higher than 1.5% of
sectoral production values. Total EPE are highahénsectors strongly related to energy
policy (refineries, mining and power).

The graph also shows that the level of total anfiRE (shown for the period 2001 —
2005) is highly influenced by the pattern of EPEestments. Current expenditures (the
difference between total and investment EPE) anerpless stable.

1 NACE stands for Nomenclature des Activités éconareidans la Communauté Européenne or General
Name for Economic Activities in the European UnibMACE is a European industry standard classificatio
system consisting of a 6 digit code. The list btatles can be found at
http://ec.europa.eu/comm/competition/mergers/ceskes{/nace _all.html

% In the Terms of Reference the iron and steel prisolu was selected as a sector, but both for timegpy

and the secondary data gathering it was necessaxtend the scope to NACE 27 Base Metals.
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Expressed as a percentage of production valuesyerall upward or downward trend for
the EPE can be recognised in the period 1995 —.ZRektively high levels of total EPE

are the result of incidental peaks in EPE investmen

The same data can be used to compare EU averatiegwsitralia and the United States

of America in Figure 3.

3.0%
% of production value power investm
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Figure 2: Trends in annualised environmental inwe=tts as a percentage of gross production value for

different sectors within the European Union

Source: based on Eurostat EPE statistics and EUklem
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Figure 3: Annualised environmental investments gzeecentage of gross production value for different
sectors and environmental media for the EuropeaiotjrAustralia and United States of America

Source: based on Eurostat EPE statistics, Euklefwgrage 2001-2005), EPA US (1999), and Australia

Statistics (2001)
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QOil chain sectors and electricity production: focus on expenditure related to air emissions,
driven by LCP and IPPC, but also ETS

For the olil refinery sector, most of the environta¢mexpenditures are attributed to the
control of air emissions, both in terms of investitse operating and annualised costs. The
control of waste is the second most important emvirental expenditure. The time series
data available suggests increasing environmengarektures for this sector. However, it
should be mentioned, that this trend is only presatil 2005, whereas higher oil prices
after 2006 have led to (much) higher gross prodaooctalues, thus probably decreasing the
percentage of environmental protection expenditures

The narrative case study on the oil sector reveakednd towards more end-of-pipe rather
than process-integrated investments, by obserwagthe refining process itself cannot be
fundamentally changed, which therefore limits theope for process-integrated

innovation. This could not be confirmed by the cangpive analysis of the reported

environmental investments by Member States, showang increase of integrated

investments. Overall, the time period consideretasshort to come to a firm conclusion

on a trend that might be extrapolated to the nearé.

An interesting observation is that for a sectorhvat long track record of more or less
harmonised standards at the EU level there stpkeaps to be large differences in costs
between Member States according to data from NaitiStatistical Offices. Unfortunately
the qualitative nature of the online survey did alddw us to confirm this. It seems that on
average, environmental protection expenditurefiénBU are somewhat lower than in the
US, but higher that in Australia (see Figure 3)t &ithe data for US and Australia are not
recent, and most of the EU data are from 2001-20%conclusion is limited.

The electricity producing sector is also largeljeeffed by environmental expenditures
related to the prevention and control of air emissj both in terms of investment and
operating costs. It seems that the trend of enmeomal investments in this sector is
moving downwards (see Figure 2). An interesting eobstion is that, integrated

investments in this sector are on average at ahigvel than the refinery sector. From
the narrative case study on this sector, this agxed by the observation that power
suppliers answer the need to control emissionshopsing new types of power plants
such as the Combined Cycle Gas Turbine. Accordingigure 3 the US power industry
has on average lower costs than the EU average.

For the oil chain sectors and the electricity prats, we identified in our sector reports
and case studies the LCP (Large Combustion Plaams),the IPPC Directives to be the
key European regulatory drivers of the past yearts. survey, on the other hand, revealed
that plants perceive that they are also highlycaéigé by the ETS (Emission Trading

Scheme) Directive.

Textiles and leather: focus on the water compartment, with IPPC as key driver in the past
years

For the textiles and leather industry, pollutionntrol (end-of-pipe) investment
expenditure is mainly focused on wastewater folid\wg air. The investment for pollution
prevention (integrated technology) is more evephgead over the environmental domains
with wastewater being the most important. The itmesits are increasingly dominated by
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integrated investments. With regard to current egfare the picture is somewhat
different, with dominance of waste. Adding inveshtse and operating costs into
annualised costs, water is the dominant environaheddmain, followed by waste.
Overall, environmental costs are considered adivelg low compared to the other
sectors (see Figure 2). There are no strong inditathat environmental costs increased
greatly during the last ten years, but the focus $fafted from waste and air towards
water. According to our data for the textiles secemvironmental expenditures are on
average lower in the US and higher in Australiantim the EU.

Looking at the regulatory drivers for this sectitvige IPPC Directive is considered as the
key driver of the recent years, more than for exartige Water Framework Directive and
the Waste Framework Directive. The impact of thadRaous Substances Directive varies
considerably among plants. An interesting obsewwais that sector operators already
indicate the REACH Directive as very important witespect to environmental
expenditures, although it has only recently conte farce (June 2007).

Iron and steel: an incomplete picture

Neither secondary nor primary data allowed us t@ioka clear picture of environmental

expenditures in the iron and steel sector. Onlyregmied figures for the entire basic
metals sector are available and so no specificlgsionis can be drawn for the iron and
steel sector. Considering the broader scope ofbdme metals sector (NACE 27),

investment expenditures on the reduction of airssimns dominate. Regarding operating
expenditures the picture is somewhat differentead to major protection expenditures in
the domains of waste and air, a large amount ofayas spent on wastewater protection
measures. Both investments and overall annual cbgi& a relative stable evolution.

According to our data for the base metals indusikgrage environmental expenditures
are on average higher in the US and lower in Aliatra

Out of the selected regulations, the IPPC Direcpir@ves to affect the respondents from
the metals industry the most.

As an example, Figure 4 presents environmentakdoshds for different environmental
issues in the Dutch steel sector. To assess thafispenvironmental costs for the base
metal industry in the Netherlands the environmeobats of this sector have been linked
to steel production.

In the beginning of the 1990s, environmental cagre dominated by expenditures for air
(about 75% of total), being a result from high istneents for air protection before 1990.
After 1990 little to no new environmental investrtgefor air caused the annualised costs
to gradually decrease from over € 25 per tonnel §teE990 to slightly above € 15 per
tonne steel in 1997. At the same time, expenditimesther domains became more
important, by 1997 covering about 50% of total emvmental costs. In the period 1997 —
2000, again large investments have been made ¥moemental protection, due primarily
to air and waste issues. This resulted in a new flaenvironmental costs in 2000 (again
about €25 per tonne steel). After 2000, costs griddecreased to about € 20 per tonne
steel in 2005 (no high investments in this period).
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Figure 4: Environmental expenditures in the basdammdustry in € per tonne steel produced, in the
Netherlands, 1990 — 2005 (price level 2006)

Environmental expenditures were a minor share of total expenditure in the
past, but what brings the future?

Clearly, all sectors show ‘considerable’ environtaémexpenditure in the past, both in
terms of investments and operational expenditungs flesulted in an overall strong track
record of environmental improvements in the pastiany environmental domains.

However, the results of our analyses confirm theegal findings of the literature that
environmental expenditures do not represent a leoggponent of overall costs being in
the order of 0.25 to 2 % of production value (Fegi2 and 3). An indication that other
factors than environment will have a larger infloenon value added, profits and
competitiveness of the sectors studied, is the somese quite large differences between
the value added as percentage of total gross ptioduc

Often these differences are much larger than theerebd differences in specific

environmental expenditures. However, the respofises the survey indicate that huge
differences between firms exist and a surprisiffglgh number of respondents say that
their environmental investments over the past ywars were more than 10% of their total
investments. An explanation to this can be thatrenmental costs are considered as
expenses that cut profits, and therefore are tilpioserestimated by respondents.

The online survey confirms the conclusion from thenparative analysis of the officially
published expenditure data, that environmental eos; as far as related to investment
and operational and maintenance expenditures, lavehe near past not affected
significantly the competitiveness of the reviewedtters. To the contrary, the primary
data reveal that increased environmental expemdifand particularly those driven by the
LCP and Water Framework Directive, increased a @nyjs strategic advantage relative
to its competitors and allowed them to compete nedfiectively in the marketplace. This
positive effect can be attributed to the improves® wf resources as a result of the
environmental expenditures.

This does however, not guarantee that this wilthee case in the future as industry can
foresee more stringent controls on the horizonpanticular, operators expressed, for
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example at our expert workshop of October 2007ir tbencerns about the upcoming
challenges like the review of the NEC and IPPC @ives, the Post-Kyoto commitments,
and the REACH Directive.

We are moving towards a level European playing field...

The expectation of these upcoming ambitious enmr@mtal challenges reinforces the
aspiration for a ‘level European playing field'. i@pean sectors and companies argue for
this kind of business environment in which all c@mies in a given market must follow
the same rules and are given an equal ability nopede.

Although the major share of environmental policiiatives is nowadays decided at the
European level, and despite the existence of a aurab international environmental

agreements, the implementation of environmentatyas still carried out at the national

level. As a consequence, differences exist in tpe tand rigour of environmental

regulation between European countries and regButsalthough EU legislation often has
to be implemented in the same time framework irvVidimber States, no such indication
of similar investment patterns appears from thdyaisa

Sometimes large differences in specific environmkemxpenditures appear between
Member States. The analyses did not allow us tarlgleexplain these differences. As
argued before, the variety of availability and thelity of the data is an important issue.
Equally important is the confirmation resulting imcour study that the decision making
process for environmental investments is a comiplexplay of many elements.

On reflection our analyses revealed a few intangsssues:

— Firstly, over the last five years, thegionswhere companies/plants are located had
a considerable effect on the impact of regulationsunit production costs and
benefits from environmental expenditure. CompaniesSouthern Europe are
clearly behind the other regions in terms of enwmnental expenditures. This
confirms that the way in which European Directivieeve been implemented and
can have a clear effect on their impact.

— Secondly, in new Member States larger specific remmental investments were
needed during the past five years than in old MerSi@tes, as a result of the need
to catch up with European legislative requirementa relatively short period of
time.

— Thirdly the results from the survey, substantiabgdthe case studies, tend to
suggest that within the European Union we are ngpyowards a more level
playing field in terms of pressures from environtamegulation. Differences on
(perceived) environmental expenditure between ifferdnt groups of countries
appeared to be small. One could argue that theecom@bout a level European
playing field tend to be more and more substitubydconcerns about a level
Global playing field.
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... in an increasingly globalised world

From the on-line survey there are perceived diffees in the ambition level of
environmental targets when comparing EU and nondbhpetitors. The respondents
clearly expressed their view that environmentatcbave affected their production costs
significantly more than their non-EU competitorsx Alustrative example was found in
the case study for the leather industry where coibhge pressures are on the increase
from South America countries with few environmemegulations.

A problem with this comparison is that data on smwnental expenditures between
countries are not always comparable (sector (NACHpsification; availability of
sufficient data etc..). Moreover, there are ncat#é data available to compare with other
countries/regions like China or India.

Moreover, the analysis of our survey reveals thatd is no evidence to suggest that
relocation of production activities is a response to envirental regulations. [so there is
some evidence? Or do you mean there is no evidprida8 is in line with the conclusion
that environmental expenditure is only a small shair total expenditure. It is quite an
interesting result although it should be somewhatlified. First of all, relocation could
have caused the closure of the plant rather thanp#rtial relocation of production
activities. Clearly, the effect of plant closuresnnot be observed in our sample. The
timeframe should also be borne in mind, as theestant refers to relocation in the last
five years. In other words, relocation occurringlieathan five years ago is not registered
in the sample.

Environmental investments result from a complex interplay of drivers.
Regulation is a key element...

According to the primary survey data, three envinental policies - LCP Directive, IPPC

Directive and the Waste Framework Directive- haigaificant influence on a company’s

investment in environmental technologies. The L@Bative and Waste Framework are
particularly important in inducing companies toasv in end-of-pipe technologies, while

the IPPC Directive significantly increased investisein process integrated technologies.
All three policies were important drivers of enwiroental investment expenditures
relative to overall investment expenditures antheocompany’s total operating costs.

IPPC as key regulatory driver

From the different data sources we learned thatRRC Directive 96/61/EC is overall
considered as the Directive that substantiallyca$fehe plants in all selected sectors and
as such is a key regulatory driver for recent angdent expenditure. This is not a surprise
as the Directive had its deadline for implementafior existing installations on October
30, 2007. The influence of the Directive is mosiliably also one of the explanations why
investments have gradually shifted from end-of-pip&zards more process integrated
approaches. This conclusion gives some countentvégglhe worries the Commission
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recently expressed about the effect of the impleatimm of the Directive so farand
might be an element in the current discussion engkiew of the Directive.

Role of policy instruments

Member States use different policy instruments tdoree the requirements of the
European environmental regulation. In this study feund that the impact of the
instrument in place in terms of environmental inw@nts and improvements is influenced
more by the context in which it is implemented tlhgrthe nature of the instrument.

However, the potential divergence in consequentessiog different instruments might

disturb the level playing field for companies opigig in several Member States to some
extent. Moreover, companies with facilities in saeviember States need to become
acquainted with the different instruments (e.g.radihg system, or a bubble permit
system) in a particular country, which potentiddigds to additional costs. For instruments
introduced at a broader level, such as the Eurofgaission Trading System, this

potential disadvantage seems smaller, apart framptitential competitiveness effects
regarding non-EU competitors.

Finally, by the choice of the instrument and itpiementation authorities typically cover
the requirements of several pieces of legislatidtnoace, or anticipate upcoming
challenges. Typical examples are the permit revievige light of implementation of the
IPPC Review, taking into account the requiremerftthe NEC (National Emissions
Ceilings) Directive and/or the LCP (Large Combusti#lants) Directive. This fosters the
call for an integrated Directive on industrial esiss — see below.

... but environmental strategy, an environmental management system and the
size of plants are also important

Over the last five yeargnvironmental strateghas also had considerable impact on a
company’s activities. It has been an influenceh@nimpacts of environmental regulations,
especially when evaluating the technological respenthe investment expenditures and
the emissions abatement of the facilities. Strategg/a somewhat smaller influence in the
case of resource efficiency, unit production c@std the administrative burden, although
it influences, alongside the presence of Envirortaletanagement Systems, the
competitive advantage resulting from environmemptagenditure. It should be noted that
strategy has always had a positive effect on theaan of regulations, i.e. increasing
environmental expenditures, increasing emissiorteabants and increasing responses.
Bearing this in mind, policies aimed at increasthg advantages from environmental
strategy, e.g. labels for goods produced accordingstate-of-the-art Best Available
Techniques, can contribute to increasing the impdotnvironmental regulations, and
ultimately, deliver emission abatements or incrdassource efficiency.

The sizes of a facility and its parent company hbgen important determinants of a
facility’s technological responses to environmentabulations, resource efficiency
improvements and reductions in operating costs thuethese resource efficiency
improvements. Larger facilities are typically moirelined to invest in end-of-pipe

3 For example at the IPPC Review Public Hearing ayM007, see
http://ec.europa.eu/environment/ippc/index.htm
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technologies, to reformulate pre-existing prodwstto develop new products in response
to environmental regulations, while they are laksly to reduce their energy and water
consumption and hence their operating costs dusettmmall resource efficiency

improvements. The opposite holds for facilitieshndt larger parent company. Moreover,
larger facilities and facilities with larger parecbmpanies perceive that administrative
costs and environmental taxes as well as unit ptomludue to environmental policies are
smaller compared to their competitors.

Regulation drives the benefits

The scope of this study did not allow us to balatiee environmental expenditure and
costs against the benefits for the companies aadstitiety. However, the statistical
analysis of the on-line survey revealed some isterg conclusions regarding the benefits
of environmental regulations:

— Firstly, the LCP and Water Framework Directivesnigantly induced a company
to use its resources more efficiently as thesecigslireduced the energy and water
consumption per unit produced. Therefore, it is wprising that LCP and Water
Framework Directive were also effective in reducihg operating cost of the
company, and hence its comparative advantage,odaedduced water and energy
consumption.

— Secondly, the improvements in resource efficieneg the resulting decrease in
operating costs differ among sectors. Companidiseril sector were for example
relatively less efficient in reducing its water aggergy consumption, while those
in the textile and metal sector were relatively enefficient in reducing its energy
consumption and the emission of water pollutants.

— Thirdly, while ultimately a European level playifigld is desirable, some regional
differences remain important. Companies in nortli&srope are for example more
effective in reducing its energy consumption, whilee opposite holds for
companies in southern European. This might signalmare stringent
implementation of the policies in Northern, Européowever, other possible
interpretations of this result, such as the socigtgortance of environmental
friendly production activities, should not be nexésl. Furthermore, companies
whose activities are affected by the LCP, WateWaste Framework Directives
perceive that their administrative costs and uradpction costs were considerably
higher than those of their competitors within thg-E5 and the New Member
States. This suggests that regional differencesthe implementation of
environmental policies might be present.

Add on effects of legislation exist, but tell a mixed story

In this study, we were not able to identify the argpe effects of one Directive on the
investment decisions and the expenditures of tmepamies. The statistical analysis also
did not allow us to fully demonstrate add-on eféeat implementation of different pieces
of legislation. In general, the analysis learneat this simply not possible to ‘extract’ one

driving factor out of the complex interplay of régtion at different levels, implementing

policy instruments, business cycles and strateginosiderations of companies. The
regression models developed on the basis of thEnersurvey retained in most cases
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several explanatory variables, indicating that exttere and behaviour cannot be
explained by a single driver or regulation.

Risk of overestimating ex-ante impacts

The case studies also provided some interestinghitss The evidence seems to be that
the sum of individual environmental policies isdeban its constituent parts meaning that
synergies exist so that the cumulative burden ss khan the sum of the individual
policies. The drive for synergies generally is ampoartant element in the negotiations
between (local) authorities and companies, e.ca parmit review. This is particular the
case for different regulations affecting one enwinental medium (for example, air
emissions combining IPPC and NEC requirementssingle permit review).

In this respect, one should be very careful in psses assessing the expected effects of
(new) regulation, for example in impact assessmdnygically, one considers the stand-
alone consequences of a regulation, underestimdtengynergetic effects. This could lead
to the recommendation to give more weight in thisdkof analyses to add-on effects.
However, it will be far from straightforward to idigfy and quantify these effects, as they
—once again- largely depend on the complex intgrpfamplementation.

Towards an integrating Framework (Directive) for industrial pollution?

From an industry perspective, these add-on effedtshe questioned, for a number of
possible reasons. First, there are sometimes maviyoemental regulations that affect
their operations, from different perspectives. 3elcowhat appears as add-ons for
competent authorities (e.g. IPPC combined with NE@)ht be considered as threatening
the level playing field for companies who are obtlg for example, to take measures
beyond Best Available Techniques to contribute ¢bieve stringent national emission
ceilings. The main point of critique from industry that Directives with different
approaches coexist and may lead to reduced maffi@emrcy. Most notably, the IPPC
Directive calls for Europe-wide application of Begvailable Techniques for
environmental protection, while the European ET6 doeenhouse gases, as a market-
based instrument, promotes least cost abatement.

In this respect, the Water Framework Directive banconsidered as a comprehensive or
holistic approach as it replaces several older diives and it sets a framework for
Member States to implement. Moreover, a long-rugrredible timetable with emission
thresholds would lower the risk of investment amastencourage R&D. This leads to the
recommendation to further streamline the severeddiives affecting industrial emissions
(IPPC, LCP, ...) into a single framework Directiveo €nsure a level European playing
field, guidance for national implementation is negd
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Chapter 1:
Study purpose and method

This chapter introduces the main objectives of shisly and
presents the methodologihe overall aim of the study is ta
paint a clearer picture of the impact of environtapolicy
in some of the industrial sectors most affected by
environmental policy, taking into account the digfeces
between sectors and Member States.







tuy purpose and method

1 STUDY PURPOSE AND METHOD

1.1 Background information
Sectoral costs as the link between environmentallagion and competitiveness

In recent years some people have perceived a ggotension between the “Lisbon
Agenda” of increased competitiveness, economic tjroand job creation, and the
“Gothenburg Agenda” of sustainable developmenthdldgh it is often argued that the
two need not be mutually exclusive, but can indéedsupportive, there is also a
perception that environmental regulation places eawessive burden on European
industries, thereby stifling growth and damaging tbompetitiveness of European
companies in an increasingly globalised marketeplac

Although the major share of environmental policifiatives is nowadays decided at the
European level, and despite the existence of a aurab international environmental

agreements, the implementation of environmentatyas still carried out at the national

level. As a consequence, differences exist in tpe tand rigour of environmental

regulation between European countries and regibhe. difference is more pronounced
between European and non-European countries, velnehot part of the same regulatory
framework. This gives rise to a concern about howirenmental regulation impacts on
environmental expenditure and so on competitiveness

In particular, it is often argued that ambitiousvieonmental regulation is bad for
competitiveness because it raises costs. On thex dHnd, it is also argued that a well
thought-out set of environmental policies, givingfiient flexibility and setting the right
incentives, can make an active contribution to |Baem competitiveness by encouraging
eco-efﬁ%ient innovations that will give Europeangpanies a competitive edge in (future)
markets:

The issue of environment and economic competitiser@@ntinues to attract attention at
the EU level. The Lisbon Agenda’s national simpltion plans, for example, seek to
reduce regulatory burdens on industry. In a simikin, a recent report funded by DG
Enterprise and Industry gives 76 examples of gaadtjges to follow to reduce the costs
of environmental regulation to business (EC, 2006k)

Ex-ante versus ex-post costs assessments

Since 2002 EU policy proposals are subject to grachassessment procedure. One of the
elements of this procedure is to provideexranteassessment of costs and benefits. If the
ex-post costs are lower than originally estimatethay indicate that the environmental
ambition could have been higher. If compliance £@se ex-ante expected to be higher
than will actually be the case in practice, theaaeie cost-benefit test may lead to a
decision not to proceed with the policy change, ieage knowledge of the actual costs that
would have arisen would have led to the oppositsam. Alternatively, higher ex-post
costs than predicted may have adverse effects sindss competitiveness. Overall, if the
perception builds up that environmental policie®e axcessively burdensome and

* See for example. the initiative “Clean, Clevern@etitive” that was launched under the Dutch EU
presidency in 2004ttp://www.cleanclevercompetitive.com
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economically damaging, it may become difficult taka any progress in environmental
policy.

Compliance cost estimates are therefore criticgdut® to the appraisal (Impact
Assessment) of the regulatory change, and the assdqolitical process. In so far as
compliance costs can never be known with absolat&aioty, it becomes a matter of
managing uncertainty and understanding the prabalbif alternative cost outcomes. A
better understanding of the potential biases in dbst estimation process offers the
prospect of improved efficiency (lower costs, restlicncertainty) of regulation.

A particular methodological difficulty stems frorhet recent move towards more flexible
and integrated environmental regulation, whicheselincreasingly on market-based
instruments, mainstreaming, cooperative agreenamgshe like. While such instruments
are generally regarded as more efficient they makard to identify and measure the
costs of environmental regulation. Ironically, tbests of environmental regulation are
easiest to measure for old-school “end-of-pipe” snea@s such as scrubbers on power
plants. By contrast, if environmental considerati@me integrated into the planning and
design phase of an industrial installation, it nisey virtually impossible to distinguish
between environmentally minded design decisionsl Hmse that are borne out of
technical necessities or economic considerations.

1.2 Objectives of the study

Within this general context, DG Environment of theropean Commission has launched a
study on theéSectoral costs of environmental policyhe overall aim of the study is to
obtain a clearer picture of the impact of environtaé policy in some of the industrial
sectors most affected by environmental policy,ntgknto account the differences between
sectors and Member States. Previous studies miolsssed on the individual impact of
one Directive, but in this study we will assess tenulative costs attributable to the
environmental policy in its entirety and attemptidentify synergies between individual
policies. So, is the sum of the costs of individeiavironmental policies more or less than
its constituent parts?

The project has the following main objectives:

- paint a clearepicture of the environmental costs for the selected imist

- indicate the differences in costs between indivicdeanpanies

- indicate the differences in costs betwdsmber States

- demonstrate thealrivers for environmental expenditures of the companied an
differences between sectors and Member States;

- describe differentypes of environmental regulatigpolicy instruments) and their
impact on environmental expenditures;

- evaluate the environmentpérformanceof the industries and differences between
companies/Member States;

- collect evidence for the impacts of environmenggiulation (and associated costs)
on thecompetitivenessf companies; and,

- carry out an international comparison.
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The sectors selected are:
- oil supply chain;
- electricity production;
- steel industry; and
- textile and leather industry.

In the remaining of the chapter we will first dissuthe conceptual framework used to
investigate the impact of environmental policy iniede industrial sectors. Next, we will
describe the data and methodology used in thig/stud

1.3 The conceptual framework

The conceptual diagram in Figure 5 indicates tlwvffrom environmental legislation to
costs and benefits for companies. Sectors areemdied by legislation through a number
of ways:

(1) Directly by legislative initiatives and environmahprogrammes originating from
the European Union or from international bodieshsas the United Nations;

(i) Although many EU environmental Directives and regjohS encourage
minimum standards in terms of emissions, dischaagesby product controls, it is
the role of the Member States to enforce thesedatds via their relevant
authorities;

(i) Next to or in response to the transposition of Egldlative requirements, Member
States take country or region specific legislativéiatives. Clearly, there are EU
wide differences because of country specific im@atation and interpretation.
While different nations/regions may have similarjeghives in improving air
pollution, they may set out to reach these objestiusing different types of
policies — for example with sectoral emission Isnibr air quality limit value
taxes;

(iv)  In many cases, this leads to sector specific requants;

(v) Clearly, the practical effect is on individual coamges within the affected sectors.
Although there are EU and nationally agreed lirmtplace for certain pollutants,
the limits stipulated will differ widely across cgamnies due to production levels,
local circumstances, ... Companies try to respandhe requirements, e.g. by
investing in technology, management systems, ebesd compliance activities
create costs and (non)-financial benefits.

As an example, the implementation of the IPPC Diwvec96/61/EC can conceptually be
separated in three subsequent steps: (i) the temaposition and anchoring in Member
States’ law, (ii) the application in national regtary regimes and, (iii) the delivery of the
permitting process. Although the IPPC informatiowelenge process typically results in
BAT associated emission levels for the whole Elg limits and conditions stipulated

within permits differ (widely) across companies dte production levels, installed

equipment and local conditions.

® Directives are converted into national law by Member States, to be incorporated into the natitesl
context. Regulations are directly applicable inhellember State.
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Environmental legislation and policy
instruments:
- International (e.g. Kyoto protocol)
- EU (e.g. NEC)
National/regional compliance Specific national/regional
- transposing Directives legislation
- plans, instruments, ...
~ A
N
Sectors
e.g. division of emission
ceilings
Companies
E Techniques: )
! - management systems
i - technology !
o g
Costs and
benefits

Figure 5: Simplified flow from legislation to costad benefits

Figure 5 provides a schematic representation ofrtheel that underlies the analysis. The

effects of environmental regulation — in terms bé tesponsesf producers and the

associatectostsof these responses (environmental expenditdraje determined by the

interaction of:

a) the characteristics of the regulation itsely(e¢he ambition of its objective, the
flexibility of the implementation mechanism, thersgency of enforcement, etc.);

b) the resources available to the company (firmplant (facility) (e.g. management,
technical, financial, information, etc.); and,

c) the technological options that are available ahelir respective stages in the
“‘innovation process”.

The economic consequencesr economic impacts— in terms of profitability,

competitiveness, etc. — are determined by the sddlee environmental expenditures and
the market characteristics, which determine ther#xtio which costs can be passed on to
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suppliers and/or customers. Theternal consequencéexternal benefits} in terms of
health and environmental benefits — are determinyetthe (technological) responses to the
regulation.

The conceptual model in Figure 6 is made operatigfaa analysis purposes) by

identifying a series of “proxy”variables for the antecedents / drivers, effects and
consequences, for which data is collected via dime@questionnaire. This model is also
the basis for the structure of the report.

Antecedents / drivers

Plant / Regulatiot Technolog Secto

company characteristics characteristics characteristics
characteristic

\ | /
N ] v/

Effects

Responses Environmenta
< » expenditure

A 4

Consequences
External Economic
benefits impacts <

Figure 6: Underlying model for the analysis

1.4 Sources of information

To address the research questions, different amlgee carried out, using a number of
data sources. There were five main sources ofnmdion:

(1) literature review;

(i) secondary data on environmental expenditure (ab&at, OECD);

(i)  primary data gathered through an on-line survey;

(iv)  the outcome of an expert workshop of October 1072@nd,

(v) direct interviews with stakeholders.

1.4.1 Secondary Data on Environmental Expenditures

In preparation to the gathering of primary data asses the availability of data on
environmental expenditure on an international level
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a) Background

Council Regulation 58/97 of December 1996 on Stma¢tBusiness Statistics (SBS) is the
main legal framework for collecting business statss The data is collected and reported
to Eurostat by the statistical services in the mamtountries. National methodologies
differ between Member States and comparisons owee nd across countries are
sometimes limited by methodological factors. Nonfaential national and EU data are
released at the finest possible level of detait tie general principle “the higher the level
of aggregation (the more aggregated the data)pétier the quality” applies to SBS.

Detailed data for small countries have to be usid avcertain caution (Eurostat, 2007c).

The data reported under the SBS Regulation is sumgited by the data collected by
means of the Joint OECD/Eurostat Questionnaire (@@)Environmental Protection
Expenditure and Revenues (Eurostat, 2005b). As thithSBS, the National statistical
services collect the data and complete the JQutwélaggregated data.

b) Variables

The variables on environmental expenditure includetie SBS Regulatioare:

a) 2111 0: Investment in equipment and plantpiolfution control, and special anti-
pollution accessories (mainly end-of-pipe equipmémnualcompilation);

b) 21120: Investment in equipment and plant khkéo cleaner technology
(‘integrated technology’)annualcompilation);

c) 21140: Total current expenditure on environtakenprotection f{fiennial
compilation).

The SBS series on environmental protection experelin industry are closely related to
other SBS domains since they are collected in éimesframework. This means that the
environmental expenditure data can be related hero8BS variables such as turnover,
value added and production value.

The JQdistinguishes two expenditure concepts:

- Expenditure laccording to thebater principle comprises all expenditure (either
capital or current) for a given sector or economiut on the environmental
activities it undertakes;

- Expenditure Ilaccording to theinancing principle corresponds to what they
contribute to overall environmental protection at®s, whatever the unit that
executes them.

The Questionnaire includes six main economic véegbescribed in Table 1.
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Table 1: Main variables of the questionnaire anttatation of Expenditure | and I

(A) INVESTMENT EXPENDITURES (= Al + A2)
( Al ) End-of-pipe investments
( A2) Investments in integrated technologies

(B) TOTAL CURRENT EXPENDITURK =B1 + B2)
( B1) Internal current expenditure [Excluding all payments for bought services
(B2) Fees / purchases Raid to other sectors. Includes all payments faudht
services
- of which to Public sector

(C) RECEIPTS FROM BY-PRODUCTS

(D) SUBSIDIES/TRANSFERS (Freceived from the public sector

EXPENDITURE | (=A+B1-C)
EXPENDITURE Il (=EXP1+B2-D)

In the Industry Data Collection Handbook (EurosBfiQ5a), further details can be found
on:
- the definitions of environmental protection expéwmd, environmental protection
investment and current expenditure on environmeantgkction;
- the data collection methodology; and,
- the presentation and the interpretation of results.

c) Environmental domains

The three variables included in the SBS Regulataoe broken down into four
environmental domains:
- protection of ambient air and climate;
- waste-water management;
- waste management; and,
- other environmental protection activities (incluglisoil & groundwater, noise,
biodiversity & landscape, protection against radiatR&D, general environmental
administration and management)

In the JQ Environmental expenditure data is collected on @remdetailed level of
environmental domains:

- air;

- wastewater;

- waste;

- soil & groundwater;

- noise;

- biodiversity & landscape; and,

- other (protection against radiation, R&D, genenmavionmental administration

and management, and others).

d) Coverage of economic sectors

The three variables included in the SBS Regulati@nbroken down by (Eurostat, 2005b):
- atotal of 29 industry groupings (NACE 2-digit l&vdivision), covering mining
and quarrying, manufacturing, energy and water IsupACE 10-41, excluding
37);
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- size classes on the basis of the number of empoyed9, 50-249, 250+. No cut-
off is provided for in the Regulation. Data repdrtghould refer to the entire
population of companies, regardless of size.

The JQis comprehensive in its coverage and includesedtorsof the economy: public,

business, households and specialised producersvwbemental services. These data are
disaggregated up to a certain level (see Table 2).

Table 2: Producer related sector disaggregatioha JQ

; Corresponding
Economic sector NACE group JQ Tables

Business Sector Total 1-99, excl. 75, 90 Table 2
Agriculture, Hunting, Fishing, Forestry  1-5 Tabla 2
Mining & Quarrying 10-14 Table 2B
Total Manufacturing 15-36 Table 2C
Detailed Manufacturing Industries Table 2C add

Food, beverages 15-16

Textiles, leather 17-19

Wood, wood products 20

Pulp, paper, printing 21-22

Refineries 23

Chemicals, rubber 24-25

non-metallic minerals 26

Basic metals 27

Metal products and other 28-36
Electricity, Gas & Water Supply 40; partly 41 TaBle
Other Business Partly 37 + 45-99, excl. 75, 90 aan
Specialised Producers of EP Services Mainly 9Q)ypar and 41 Table 4
Public Table 4A
Private Table 4B
Public Sector Mainly 75 Table 1

It is important to report that from the sectorardérest to our study osectoral costs of
environmental policy’only the ‘textile and leather’ industry is fousdparately. The oll
supply chain, electricity production and steel sty are absorbed in other broader
sectors. The Eurostat data are therefore onlyypasgful for the analysis of sectoral costs
(see infra).

e) Geographical coverage

The following countries have reporting obligatiameler the SBS regulatidh:
- Member States of the European Union;
- Candidate Countries; and,
- the EFTA Countries (Iceland, Norway and Switzerjand

Prior to 2003 countries reporting were:
Austria, Belgium, Denmark, Finland, France, Germa®reece, Ireland, Italy,
Luxembourg, the Netherlands, Portugal, Spain, Swealed United Kingdom.

® see Reporting Obligations Database (RODitit//rod.eionet.europa.eu/index.html
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From 2003 onwards countries reporting were:
Bosnia and Herzegovina, Bulgaria, Croatia, Cypr@zech Republic, Estonia,
Hungary, Iceland, Latvia, Lithuania, Macedonia (FYNalta, Montenegro, Norway,
Poland, Romania, Serbia, Slovakia, Slovenia, Swérd, and Turkey.

Participation in the data collection through the CIEEurostat Joint Questionnaire is
voluntary.

f) Data availability
Due to partial reporting obligations, a great dgalata gaps occur in the databases. As an

example, the table below presents for how manysyf@a#l) SBS data is available for the
manufacture of textiles and textile products (aieamf the textiles and leather industry).

Table 3: Example of data availability for Euros&atSBS data on the manufacture of textile and éextil
products (2001-2004)

21140 Current

21110 Investment in| 21120 Investment in expenditure on

pollution control cleaner technology environmental

protection
Belgium 0 0 0
Estonia 3* 3* 2
France 3 3 1
Germany 4 2 1
Greece 1 1 0
Hungary 3 3 2
Italy 2 2 2
Latvia 1* 2* 1

Lithuania 2 2 1
Netherlands 4* 4* 4*
Poland 0 0 0
Portugal 2 2 2
Slovenia 4 4 2
Spain 2 2 1
Sweden 3 3 3
United Kingdom 2 2 1

*. includes at least one year with confidentialadat
g) Data at the Member States’ level

The following paragraphs provide examples of hovaitkrl information on environmental
expenditures are gathered at the Member Stated. lev

In the Netherlands since 1979 the Central Bureau of Statistics (CB®estigates
environmental investments and operational experafitin the ‘Manufacturing’ sector.
From 1985 onwards, the environmental cost model been developed to assess the
financial economic effects of environmental pokcby the Environmental and Nature
Planning Bureau (MNP, formerly RIVM)). Since 19&0comprehensive system has been
developed not only covering manufacturing industrisut also public expenditures, and
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expenditures of agriculture, the transport sectw,services sectors and households. The
annual updates include also the way in which experes are financed (through transfers
between, for example, industry and waste contraaorhouseholds and water sanitation
companies and municipalities) giving insight in thevelopment of the real burden of
environmental legislation to the different sectofssociety. Also other subdivisions are
possible such as costs per environmental domairkingnadetailed analysis of cost
developments within sectors feasible.

In Germany the environmental expenditures by public authes,t privatised public
companies and private companies are reported as gfathe national system of
environmental accounts (‘umweltékonomische Gesaihtrgngen’).

In Belgium a survey on environmental investments has beedumbed since 1995. This
survey is conceived as an annex to the Structutedin®ss Survey covering broad
economic aspects and issues. Since 2002, the @@uBLSsiness Survey system changed,
so that most companies are now obliged to send bladance data to the National Bank
(Centre for Balances). The National Statisticatitate receives the administrative file and
covers the “gaps” (smallest companies and enviromahevariables) by sending out a
guestionnaire. The data on environmental investsef@nd-of-pipe and process-
integrated) and current expenditure are extrapwledethe entire statistical population of
about 700 000 companies.

In the United Kingdom an annual survey of environmental protection egjiare by
industry has been undertaken since 193Jata is collected by a voluntary postal survey,
which is sent to a stratified random sample of B t&mpanies. In the latest survey (in
2004), the number of validated responses was 1 d8esenting a response rate of
18.3%. The survey collects information on operagrgenditure and capital expenditure,
broken down by the media affected; resultant cagings and income from by-products;
use of environmental reporting systems. The sudaty is grossed-up and reported at the
NACE-2 sector levef.

StatisticsSwedereach year conducts a survey of environmental ptioteexpenditures
within the industrial sector. Companies are hekpoasible to submit information about
environmental protection expenditure. The work wigmvironmental protection
expenditures within the public sector is still undgevelopment. The current survey
method is in place since 2001 and collects infoionadbout:
- pollution treatment investments in air, water, \wastd other;
- pollution prevention investments in air, water, teasnd other;
- economising with natural resources;
- current expenditure on environmental protection:
. operations, maintenance, inspection and contrgl\ater, waste and other);
. general environmental administration, educationtaading, information,
etc.;
. research and development, of which;
. staff expenditure for environmental protection.

’ Although the survey was not undertaken in 1998.
8 Information on cost savings and income are redate higher level of aggregation for some sectors
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Although Sweden reports data to Eurostat from enss with a number of employees
from 1 up as required, the national requirements$ #us the national database only
include enterprises from 20 employees and up.

1.4.2 Primary survey data

The following paragraphs describe how we built up @wn questionnaire (included as an
Annex) to gather primary data at the level of pda(facilities).

a) General approach

The analyses are based categorical responselata, gathered from an on-line survey.
This data is of two general types. Respondents agked to choose between a number of
pre-defined categories or options. For example:

From the following five options, please indicateickhmost closely represents
your average annual investment expenditure on enmiental protection as a
percentage of total investment expenditure ovep#st five years:

[ ] less than 1%
[] 1% -5%

[] 5% - 10%

[] 10% - 20%

[ ] more than 20%

Alternatively, they were asked to indicate the ekt® which they agree with a series of
statements using a 5 or 7-point Likert scale. Fan®le:

Please indicate on a scale of ‘1’ (strongly disagrdo ‘7’ (strongly agree) the
extent to which you disagree or agree with theofalhg statement:

" We have made significant changes to our produgiiogesses as a result of
the introduction of environmental regulations.

The questionnaire consisted of two parts. The fuatt gathers information about the
characteristicsof the plant or its parent company (e.g. numbeeraployees, country of
operation, attitude towards regulation, etc.), wiihe second part gathers information
about thempactsof environmental regulation (e.g. levels of enmimental expenditure,
improvements in resource efficiency, impacts o production costs, etc.).

The primary data were collated for individual opigrg plants rather than at the company
level. 1t should be noted that some of the data were collected relate to the parent
company rather than the plant itself — for exampleether environmental performance is
featured in the company’s marketing strategy /tposng.

In order to keep the questionnaire to a managesibée and to maximize the response
rates, respondents wemot asked questions in relation to specific environtaken
regulations. So, for example, they were not askegrovide information about their
responses to the IPPC Directive. Rather, they vasked to assess the significance of a
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number of pre-selected regulations to their openatiand this information is included as
an explanatory variable in the analyses.

The advantages of the proposed approach are gatnge rates to the questionnaire are
likely to be higher (providing larger sample sizasyl the information is likely to be more
reliable. The downside is that it is harder tornptet the estimated regression coefficients.
The analysis should be able to say whether regula has a greater impact on
environmental expenditure (for example) than regpraY .

b) Sample

Within this project, it was not required, nor pddésito cover all Member States (MS) of
the EU-27 needed. Therefore, we aimed to makeeatsmh of Member States with a good
mixture of:

- ‘new’ MS and ‘old’ MS;

- geographical spread: North-South-West-East; and,

- size: large MS and smaller MS.

Considering all the information available we sedectthe following Member States:
Belgium; France; Germany; Hungary; Italy; the Nefdneds; Poland; Portugal; Sweden;
Slovenia and the United Kingdom.

As a starting point, we surveyed companies that lavreport in the context of EPER/
E-PRTR. EPER contains data on the main pollutant emissiorair and water reported
by about 10 000 large and medium-sized industaiilifies in the EU-15 Member States,
Hungary and Norway for the first reporting cyclelabout 12 000 facilities for the EU-25
Member States and Norway for the second reportyetec

Table 4 shows how many facilities EPER containtheselected Member States and the
industries concerned. The scope of the industsielefined in each of the sector reports.

Table 4: Number of companies in the selected casémnd industries

Electricity Iron & Steel Qil chain Textiles &
Leather
BE | Belgium 23 15 3 17
DE | Germany 119 47 20 30
FR | France 42 49 16 19
HU | Hungary 14 3 2 0
IT | ltaly 105 31 26 34
NL | Netherlands 23 3 11 9
PL | Poland 57 20 6 2
PT | Portugal 15 5 2 12
SE | Sweden 7 16 5 0
Sl | Slovenia 3 3 0 0
UK | United Kingdom 83 17 116 32
Total 491 209 207 155

° The European Pollutant Emission Register (EPER) established by a Commission Decision of 1y Jul
2000. It is a publicly accessible register with gsion data that enables the Commission and national
governments to monitor the trends in annual emissid large industrial activities covered by Annef

the IPPC Directive 96/61/EC.
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The contact details were mainly obtained from thBomal/regional contact points within

the different Member States. However, for some MemBtates (e.g. France, UK) it

turned out to be impossible to get these detaaise of confidentiality reasons. A postal
letter was sent to these facilities. Moreover, waea to increase our sample size by
including smaller, non-IPPC facilities. For this rpase, we asked European (e.g.
EURELECTRIC) and national industry federations (eFgdustria (BE)) to help us

circulating the survey.

Following different paths to distribute the invitat to complete the survey, made it
impossible to exactly identify the response rateiotal we estimate that we reached about
a 1 000 plants/companies.

c) Design

We developed a structured, web-based questionndégigned to elicit specific
information from the targeted sample of companiE#se questionnaire was sent to the
environmental managers of the selected facilities.

The survey was conducted in English, and in a lst@ge also in German and French (as
off-line versions). To improve the quality of thesponses and to ensure a high response
rate, the project team provided desk support.

The planned deadline for answering originally wath3une 2007. However, due to some
difficulties, the final date was delayed until #med of July 2007.

- Structure of the questionnaire
The questionnaire consisted of five parts:

- background of the project;

- instructions;

- identification of the respondent;

- questions;

- definitions of key concepts and Directives (incldde the questionnaire as ‘what
is’ fields).

- Technical design of the questionnaire: a web-basexlirvey

The questionnaire was developed as a web-basethtidhe respondent could easily fill
out. The main advantage of an electronic questioans that a wide geographical area
can be covered in a relatively easy way (in congoariwith direct interviews). However,

the response rates of this type of questionnaedygically low.

Respondents were asked to go to a particular Weziéon to complete the survey. A web-
based survey makes it possible to construct byttdexck boxes, and data-entry fields that
prevent respondents from selecting more than csorese where only one is intended, or
from otherwise typing where no response is requileds also possible to validate
responses as they are entered.
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d) Responses

In total, 64 respondents fully completed the sunely of them completed the survey at
the company level, answering the questions for reg¢\Vfacilities in one country at the
same time. As said before, the response rate dsthagstimate, but it can be argued that
given the different paths used for spreading theesy the response rate is rathew.
While a higher response rate would have been désjréhis is not really a problem to
fulfil the objective of this study as primary suyvdata were only one of the five sources
of information that were used to address the rebeguestion. Moreover, despite the
small sample, the newly collected data contain umigompany level information that
allowed to explicitly investigate how environmentablicy affects a company’s
environmental expenditures and environmental impnoents. So far few studies have
been able to provide such an in-depth company-kvalysis on this issue.

One of the difficulties of conducting a written gey is that no face-to-face contact with
competent respondents can be established and thadametimes impossible to find out
who the competent person(s) would be. In additapgrators and managers need to take
care of their main business and cannot be expeactsgend an excessive amount of time
on filling out a survey. As a result, surveys ohdrently complex and sensitive matters
such as the environmental expenditures meet eailigr with ignorance and uncertainty
or get discarded due to lack of time or other bessnconstraints.

Figure 7 presents the distribution of respondews the selected sectors.
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Figure 7: Distribution of respondents over the sest

The metals industry represents the largest parthef sample with 25 (39 % of)
respondents, closely followed by the textile aratHer industry 21 (33 % of) respondents.
The electricity sector and the oil industry repreésespectively 12 (20 % of) and 5 (8 %
of) respondents. For the electricity sector, theiless and leathers sector and, the metals
sector respectively 5, 2 and 4 respondents contpldie questionnaire for multiple
facilities at the same time.
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Figure 1 in Annex 3 shows the sample size for edde selected Member States. For
some other Member States (Austria, Czech Repubéomark) we also obtained one or a
few responses. Most probably the sector federatiterted these facilities.

Due to the small number of returned questionndima individual Member States, it was
decided to aggregate the information to NortheouytBern, and Central European regions
and the New Member States. More specifically, SentlEurope comprises plants located
in Italy and Portugal, Northern Europe comprisesfd located in Sweden and Denmark,
Central Europe comprises plants located in AustBalgium, France, Germany,
Netherlands and the UK; finally, the New MembereSatomprise plants located in the
Czech Republic, Hungary, Poland and Slovenia.

As shown in Figure 8 Central Europe forms the lsrggroup containing 52 % of
respondents. Northern Europe, Southern Europe lemdNew Member States represent
respectively 14%, 20 % and 14 % of the respondents.

Number of respondents

Southern Europe Northern Europe  Central Europe New Member
States

E Total ®m Oil O Power B Textiles @ Metals

Figure 8: Distribution of the respondents over geqahical groups and sectors

1.5 Methodology

The different data were processed into four malivel@ables:

(1) sector reports;

(i) comparative analysis of the data on environmenia¢editure;
(i)  statistical analysis of the primary data; and,

(iv)  ‘narrative’ case-studies per sector.

1.5.1 Sector reports
Sector reports provide the overall picture of tekested industrial sectors. The reports are

based on the gathering and analysisexfondarydata sources, completed by reviews by
experts from the European sector federations.
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For each sector, 6 main issues are discussed:
(1) definition of the sector;

(i) socio-economic figures and indicators;
(i)  competitive analysis;

(iv)  main environmental issues;

(v) legal aspects; and,

(vi)  environmental expenditures.

1.5.2 Comparative analysis of the data on environmentabgenditure

This analysis addresses a comparison between thieialhf reported data on
environmental expenditures for the EU in general smme specific EU Member States.
The outline of the analysis is as follows:

- Data gathering:

o Annual capital and operational expenditures fronustiia, Czech Republic,
Germany, Estonia, Spain, the Netherlands, Polawed&n and the UK, added by
non-EU figures (US, Australia);

o Investments from: France, Germany, NetherlandsciCRepublic, Germany, UK,
Slovenia and Hungary, extracted from Eurostat;

o For the selected sectors, with the level of aggregdNACE 2 (but often more than
one sector included);

o For the most recently available years;

o0 Breakdown of expenditures:
= |nvestments and operational costs;
= Investments by end-of-pipe (pollution treatment)d arby integrated

technologies (pollution prevention);
= Operational costs by internal (in house, or costsofvn personnel, materials
etc) and external environmental costs (fees anchases);
= Environmental domains (air, water, waste, ...);
0 Analysis of long time series for the Netherland39@ — 2005);
- Analysis of differences between Member Statespsgcénvironmental media;

- Relating these figures to economic data (e.g. asidket) and environmental data (e.g.
emissions).

This analysis provides further insights into thelation of the overall expenditures, their

order of magnitude (also relative to non-EU regjotise environmental benefits, and the
shift between environmental media.

1.5.3 Statistical analysis of the primary data

The analysis of the data collected by the onlinestjannaire starts with a discussion of
the regression model that was used to test thecngfa@nvironmental policies on a firm’'s
behaviour. Next, we briefly discuss the dependemwt imdependent variables that were
used in the regression analysis. The detailed eneticc analysis allowed assessing to
what extent environmental policies affect:

- the technological actions that the facilities haneertaken (chapter 4).

- the environmental expenditure sustained by théitia¢chapter 5); and

- the facility’s resource and cost efficiency, as Ivad its environmental footprint

(chapter 6).
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1.5.4 In-depth ‘narrative’ case-studies

The quantitative analysis was complemented by saaee studies illustrating the
interaction between environmental regulations, theice of policy instruments, the
adoption of technologies, and the ensuing costesd@hnarrative’ cases are supposed to
further illustrate the stories behind the numb@ilsey were carried out as a desk-based
study, based on examples and case studies fouhé iiterature. The literature study was
supported by a limited number of ad-hoc expertrunevs by phone (for example, to
suppliers of environmental technology and plantrajues).

There were essentially two ways how such narrateedd be developed:

- starting from specific technologies (e.g. combihedt and power, combined cycle
gas turbines) and then assessing which pieces ofefidlation would have an
impact on the development, adoption and diffusibsugh technologies; or

- setting out from specific pieces of regulation (elCP, IPPC, ETS, Water
Framework Directive etc.) and then assessing whapanses are available to
companies to comply with this regulation (integdate end-of-pipe technologies,
changes in products and processes etc.).

The advantage of the latter is that it support®mparison of how different regulations
interact, i.e. whether they overlap or whether thsy contradictory, and if there may be
synergies from implementing both in conjunctionaldo allows a comparison of different
policy instruments (i.e. market-based measuressiwgliainstruments (information,
labelling), command-and-control etc.) and theieiattion.

The case studies cover the sectors initially camedt textiles and leather (focus on
leather), metals (focus on iron and steel), oilichand electricity. The main guiding
guestions for the studies were:

- How does environmental regulation lead to investndegisions?

- What is the cumulative effect of different, relategulations — are effects additive
(total cost is the sum of all regulations), areré¢hsynergies from integrated
implementation?

- What is the flexibility for companies in the implentation, are there technologies
that help to meet the requirement of several pietésgislation?

- What are the effects of EU plants vis-a-vis non-&lthpetitors?
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Chapter 2:
Drivers of environmental expenditures

In this chapter we explore the antecedents or asivef
environmental expenditures: sector characteristicgpcation
characteristics, plant and company characteristicggulation
characteristics, and technology characteristicsr Each of the items
some contextual background is provided, and alsmesaelated
statistics we obtained from our survey. This is glemented with the
results from the sector reports and a case studyheruse of policy
instruments in the metals industry.
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2 DRIVERS OF ENVIRONMENTAL EXPENDITURES

2.1 Sector characteristics

A major feature of this study is the focus on tbharfmajor manufacturing industries that
cause considerable environmental degradation aetenhe costs of reducing policy have
been/are substantial:

- Oil supply chain industry or ‘Oil (NACE 11 ‘Minig0 and NACE 23

‘Refineries’);

- Electricity production or ‘Power’ (NACE 40);

- Textile and leather industry or ‘Textiles’ (NACE-1B); and

- Iron and steel industry, and other metals or ‘MBtIACE 27)°.

There are a number of reasons why it is usefuldkenan in-depth analysis at the level of
the sector (Jenkins, 2002). Firstly, the dynamfosoonpetition takes place within a sector.
The structure of the industry and the sources ahpmdition are important factors
determining the behaviour of companies within tleetsr. As such, the responses of
companies to environmental regulation are depenoietihe competitive characteristics of
the sectors within which they operate.

Secondly, production processes and technologice¢ldpments are to a large extent
sector specific. It is necessary to look at spesiéictors to understand how environmental
regulation leads to changes in technology and hoavfects the competitive position of
companies.

Thirdly, a review of the literature reveals thatshstudies on the impact of environmental
regulation on competitiveness and technologicahghaare carried out at the macro level
(region/country) or at the micro (company) levelgslenkins, 2002). A study at the meso-
level of a sector industry cannot be dismissediyeasi being anecdotal as most company
level case studies, and at the same time offerg specific insights than can be obtained
from often quite aggregated macro studies.

To capture all relevant information in a compreesmsvay, we made sector specific
reports. The sector reports were carried out byg#thering and the analysis sgcondary
data sources. Then, experts from the European rsésderations have reviewed the
reports. For each sector, 6 main issues are dsgduss

(1) definition of the sector;

(i) socio-economic figures and indicators;
(i)  competitive analysis;

(iv)  main environmental issues;

(v) legal aspects; and,

(vi)  environmental expenditures.

The complete sector reports can be found in Anné&hé sections below present the main
findings from the reports.

19|n the Terms of Reference the iron and steel miol was selected as sector, but both for thegmym
and the secondary data gathering it was necessaxtend the scope to NACE 27 Base Metals.
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2.1.1 Electricity

With a total turnover well above € 500 billion engparable to almost half of the UK’s

GDP - the electricity industry is an important secof the European economy. In

addition, it comprises some very large companiesh ss the French EDF (Electricité de
France) and the German E.On, with annual globaloters of more than € 30 and 67
billion respectively. Electricity companies in Epminclude both state owned as well as
private enterprises. In recent years, many compame been privatised or are in the
process of being privatised. While there is a mmweards unbundling the production and
distribution of electricity and the management bé telectricity grid, there is also a

continued trend towards mergers and acquisitioisarEuropean electricity sector.

The electricity industry contributes to a number @ifvironmental impacts during
production and distribution. For example, transmissand distribution of electricity
through construction and operation of transformansl grids may impact landscape
features and habitat. Furthermore, the productibrelectricity has diverse and major
environmental impacts, depending on the technotogrel resources used. A major share
of Europe’s electricity production is based on thenbustion of fossil fuels, which is not
only a main cause of global warming, but also a@®wf other air pollutants including
SO, NOy and particulate matter.

Nuclear energy is another important source of gnebyit there are risks of nuclear
disaster and problems related to the disposaldibaative wastes. For example, nuclear
production discharges heated water into riversciwvhias been associated with impacts on
aquatic fauna and flora.

Lastly, electricity from renewable energy souradsspite its favourable carbon balance,
also has environmental drawbacks. For example, dssnproduction may affect soill,

groundwater and surface water quality; hydroelecpower affects hydrology, water

ecology and landscape; the production of solasdeilolves the use of toxic chemicals;
and wind energy has impacts on landscape and f®ildhd consumes large amounts of
natural resources for the production of windmills.

Environmental regulation and planning has a lolaglition in electricity generation. The
most marked examples in terms of electricity frayssil fuels are the requirements for
desulphurisation and cleaning of flue gas of fefisld power plants. Technologies related
to emissions of acidifying substances are now \wé#igrated in electricity production
processes in most of Western Europe, and incregsingeastern Europe as well. In
addition, nuclear power and its associated enviemal impacts have been strictly
regulated across Europe. The emerging renewablgrieiyy technologies also face
traditional emission, waste and planning regulaiommed at the mitigation of
environmental impacts.

However, the accumulation of environmental impagtsg with the expansion of the

sector also opens up new regulatory questions coingeemission allowances or impacts
on biodiversity and landscape. In addition, rendevadectricity depends on incentive

schemes and of the development of regulatory uitits for governing generation,

transmission and distribution. Contrary to non-vegele electricity, the renewable

electricity sector is still immature in most Memb8tates and depends on support
measures.
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Greenhouse gas mitigation policies will impact deceicity generation. Some scope
remains for improved efficiency in fossil-fuel-bdselectricity generation. However, an
emission reduction of 20% in the coming 13 yeass;uarently discussed at the EU level,
could steer the industry towards renewable or @mucénergy or to large-scale carbon
capture and sequestration (CCS) measures. Thuldbtricity sector faces significant
changes in the coming decades. For example, ine@statrategies may shift to projects
with long gestation and pay back periods, while aiepg from well-established
development trajectories. If this change to clirfaiendly electricity production is too
rapid then it may negatively impact profits, depegdn the regulatory stance (often the
price is regulated for energy). European elecyriciompanies currently still find
themselves in a relatively comfortable market enmwinent with many companies
reporting record profits in recent years. Therefameesting these profits wisely is key to
ensuring the future competitiveness of the sector.

Data on environmental expenditures is provided lenNACE 2-digit level, i.e. for the
NACE sector E40 “electricity, gas, steam and hotewaupply” and is available for 13 of
the EU-25 Member States. The expenditures preserdther heterogeneous picture.
Whereas most countries reported environmental drexpeenditures of around 50 million
Euro, and mostly below 100 million Euro, the to®tpenditure on environmental
protection reported for France amounts to 758 omllEuro. This is far more than the
combined expenditure reported by the twelve otleemtries for which data is available.
The cost in Euro per KW of installed capacity randetween 0.8 and just above 8
Euro/kW in all Member States, except for Slovaki®.60 Euro/kW). The costs in
proportion to installed capacity differs thus bfaator of 10 or more between the different
Member States. Even accounting for the fact thatethvironmental expenditure captures
gas, steam and hot water supply as well as elggtramd accounting for differences in the
electricity mix between countries, these discrepmare difficult to explain.

2.1.2 Oil chain

The oil supply chain describes the whole rangecohemic activities of the oil industry
ranging from resource extraction and mining toniefy and distribution, thus covering a
wide range of NACE codes (see full sector repartaf@womprehensive list of all codes).
The oil industry is also one of the largest sectdithe European economy. The combined
turnover of the three largest European-based aiipamies (Royal Dutch Shell, BP and
Total) exceed the GDP of the Netherlands. Althotiggse companies engage in gas
extraction and sales as well as renewable enengrgss, the oil sector remains their main
field of activity for the near future. The oil ingly is also among the most profitable
sectors of the European economy, if not thest profitable sector. Companies such as
Royal Dutch Shell, BP and Total rank high among thest profitable companies
worldwide.

Exploration often occurs in environmentally sensitareas, thus oil industry activities are
of immediate environmental relevance in all stagieproduction. The product of the oll
industry — crude oil or refined petroleum produetgan cause extreme damage to the
environment if spilled during transport, storagerefinement. Finally, the burning of
fossil fuels is not only a main cause of global miug, but also a source of other air
pollutants including particulate matter, S&hd NQ.

Sectoral Costs of Environmental Policy 55



Drivers of enviroantial expenditures

Given the manifold and immediate impacts on tharenment, environmental regulation

in the oil industry is not a novel concept. Theiemvmental technologies in many stages
of the production process can be considered aly faell-integrated and mature. For

example, it is unclear whether activities such astewater treatment in refineries should
be counted as an environmental protection expeneddu if they are effectively business-

as-usual (and thus are included in the baselin€gaRlless, the recent economic
performance of European-based oil companies previge indications that the burden

imposed by environmental regulation threatens tacpmpanies out of business.

Climate protection policies, if pursued consistgnilill inevitably have an effect on the
oil industry. Emission cuts of 20% in the next 18aks, as currently discussed at the
European level, will clearly affect the businesviemment in which the oil industry
operates: ambitious climate policy means that saldbe industry’s staple product may
decrease. This decrease could be a result of iradroarbon capture or energy efficiency,
often estimated to provide 2/3rds of climate chamgasures. Globally however, industry
representatives seem to expect that they will haceeased demand for refined oil
products in the foreseeable future. Changes cabaeocdiccommodated through process
innovations (let alone “end-of-pipe fixes”), but Iwfequire the introduction of new
products (e.g. biofuels) and even a redefinitionthef industry’s core business. This shift
could result in new ways of satisfying customemead for energy, heat and mobility,
thereby achieving goals far beyond “classical’ cbamgze costs of environmental
regulation.

2.1.3 Textiles and leather

The EU textiles and leather industry is composethetextile manufacturing industry, the
clothing manufacturing industry and the productioh leather and leather products
industry. In 2004, the total EU textiles and leatihelustry consisted of more than 250 000
enterprises with almost 2.6 million employees @ bf total EU-25 manufacturing) and a
total turnover of € 238 billion (3.9 % of total E25 manufacturing).

Being one of the oldest sectors in the historynafustrial development, the textile and
clothing industry is often referred to as a ‘tramdial industry’, as a sector belonging to the
‘old economy’. The European textile and clothinglustry has however undertaken
significant restructurings and modernisations dyrihe past decennia. This resulted in
increasing productivity throughout the productidmain, making about one third of the
workforce redundant and re-orienting production dodg innovative, high-quality
products.

Like many other sectors, the textile and leathdustry has been greatly affected by the
phenomenon of globalisation. Europe is not onlyirmportant producer of textile and
clothing products, it is also an attractive ouflet other exporting countries, mainly
developing countries situated in South-East Asiaur@ries from South-East Asia have
recently become very competitive, combining low wagpsts with high-quality textile
equipment and know-how imported from more indubsea countries. After more than
forty years of import quota the textile and clothsector is, since January 2005, subject to
the general rules of the General Agreement onf§arid Trade. The EU leather industry
is also exposed to ever more competition from laelur cost non-EU countries. At
present, the European market is open to virtuatisestricted imports from all over the
world. The EU import duties are very low and nonftdarriers do not exist. At the same
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time, European tanners are still faced with numerbarriers to trade, of which the
barriers restricting access to raw materials (hided skins) are considered the most
harmful.

The tanning industry is a potentially pollutionensive industry. The environmental

effects include the load and concentration of tlessic pollutants, but also the use of
certain chemicals such as biocides, surfactant©egahics solvents. The main concern in
the textile and clothing industry is the amounwater discharged and the chemical load it
carries. Other relevant issues concern air emiss&nlid wastes and odours.

For the textiles and leather sector 20 Member Staiport their environmental
expenditures and for several of the variables th&es are not reported due to
confidentiality. For example for ‘Investment in ¢gment and plant for pollution control’,
expenditure is available for 16 countries of whicteport 0. In total, the sector spends the
largest part of its investment expenditure on wasiter followed by air, waste and other
non-core domains. The manufacturers of leather madufacture of clothing spend
relatively more on the investments in the environtak domain water, while
manufacturers of textiles spend relatively morewaste water. Current expenditure on
environmental protection goes mainly to the domawestewater and waste. Other
domains represent only a relatively small portion.

2.1.4 Iron and steel

The EU iron and steel production industry formsaa jpf the metal industry. In 2003 the
iron and steel manufacturing industry generatearaotver of approximately € 138 billion
(2.4% of total EU manufacturing) and employed O.d@ion people (1.7% of total EU
manufacturing). Apart from the EU iron and steelustry’s contribution to EU turnover
and employment, its function as a supplier of basid high value added products to the
EU economy is of crucial importance.

The geographical proximity of the metals’ supplyaichand their related industries is a
traditional strength of the EU economy, becaustheir mutual dependency and interests
(technical, logistical, innovation and customervsm). In order to produce high-
performing tailor-made metal products, there iseadhto maintain a close relationship
with the end user. Downstream industries, whiclerofoperate a just-in-time production
process, are reliant on timely and secure supphibgh can meet their needs in the most
flexible manner. Should there be distortions ofsthdinks through closures and/or
delocation of EU metals manufacturers, there waldd be a significant impact on the
competitiveness of the downstream sectors becdubese critical links. For this reason,
a competitive European metal industry plays a atudile in the overall performance of
the whole European industry and economy.

Clearly, this industry can be labeled as an ‘emmmentally intensive’ industry, with
relatively important emissions to air, energy usaste streams etc. As a consequence, the
industry is subject to multiple environmental ldgi®ns, such as the NEC-Directive,
ETS, IPPC, ...

Recycling is also an integral factor of the sect@dmpetitiveness. Between 40-60% of

the EU’s unwrought metal output comes from the cbieyg of metals scrap. This high use
of metals scrap is reducing the European dependamagported ores and concentrates.
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Strong economic and environmental advantages tgclieg are created as metals
extracted from ores & concentrates and recycledfetdustrial scrap, end of life scrap,

residues) are almost fully interchangeable. Rengchot only improves the economic

performance of the sector, but also has a positigact on the environment as it offers
the most cost-effective way to significantly redwraissions from the sector. One tonne
of secondary steel generates only about one fiftthe CQ emissions caused by one

tonne of primary steel production. Increasing thare of secondary metal production is
hence one of the promising strategies to reduceemiental impacts associated to metal
production and consumption.

For over 20 years, the European Union has beelartipest consumer and one of the major
producers of ferrous metals in the world. In recggdrs, the EU metals industry has had
to adapt to dramatic changes on the world marketefals with the emergence and
recovery of big new economies such as China, Rasgldndia. The consumption of most
metals is still higher in the EU than in China, th8A or Japan. However, over several
years and despite continuing high demand, the E2Jbeaome less attractive for metals
production, leading to a growing share of imponteztals.

For the metals industry only aggregated figuresth® whole basic metals sector are
available. The largest part of investment expemndiis spent on air protection measures,
followed by waste water, non-core domains and wadt¢h investment in end-of-pipe

measures and investment in integrated technologpwfahe same pattern. Looking at the
distribution of the current expenditures on envinemtal protection by environmental

domain the picture is different than for the tatatestments. Next to major protection

expenditures in the compartments waste and aigyge lamount of money is spent on
waste water measures.

2.2 Location characteristics

The location of the facility may also have an effeecause of different cultural factors.
More importantly, although the major share of eominental policy initiatives is
nowadays decided at the European level, and defipteexistence of a number of
international environmental agreements, the impteat®n of environmental policies is
still carried out to a large extent at the natioaall regional level. As a consequence,
major differences continue to exist in the levelrgour of environmental regulation
between European countries.

2.3 Plant/company characteristics

Due to the importance of exogenous company charstite there can be as much
variation in environmental performance within atee@s there is for similar facilities in

different sectors. For policy makers it is key dentify and understand the links between
these characteristics and environmental performemseccessfully design environmental

policy.

The empirical literature hypothesizes a number elationships between various
‘exogenous’ company characteristics amvzironmental performancelohnstone (2005)
lists the following:
- company sizepresumed to be positive due to ‘visibility’ (gbrobability of
enforcement), and economies of scale in environah@mtestments;
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- capital stock turnovermpresumed to be positive due to the ‘cleaner’ neatd newer
technologies relative to older technologies;

- exposure to international marketgresumed to be positive due to economies of
standardisation and the need to meet standardsrafent markets;

- geographical origins of capital dependent upon the relative stringency of
domestic regulations compared to other countried, a

- capital availability, presumed to be positive for companies with irdesources of
funds due to investments in environmental improvasie

However, there is surprisingly little empirical dence for these relationships, with few

studies looking systematically at the relationshgiween company characteristics and
environmental performance. Clearly, there is a rdgigree of correlation between the

various explanatory variables analysed, for exapiptge companies tend to have greater
access to capital. Moreover, it is very difficud tefine an appropriate variable for

environmental performance.

There are also many factors that might explainv@rihe differences in the responses of a
particular plant to environmental regulation, ahd tariation in cost of these responses
between individual companies operating in a sedtoparticular, one would expect the
following factors to have some influence:
- the internal resources of the company (e.g. manageniinancial, knowledge,
etc.);
- the quality of its environmental management sysfems
- the technology response options that are avaikidetheir costs;
- the flexibility allowed by the mechanism used tg@lement the regulation;
- the avalilability of technical support and adviceg(eest practice dissemination);
and,
- the stringency of the enforcement regime.

The factorinternal resourcesis likely to be a function of the scale of thenilalhere are
various measures that could be used for this — eurob employees, physical output,
value added, etc. Alternatively a composite measordd be constructed from several
individual measures.

The trend towards promoting voluntary action antlupon prevention as opposed to the
‘command-and-control’ regulations (see infra) haserb accompanied by a growing
number of business-initiated actions to introd@cevironmental management systems
(EMS) In the environmental management literature, mesearch has been undertaken
on the determinants of implementing environmentahagement systems of companies in
certain industries within a specific country. Lessearch has been undertaken from an
international perspective, and even less so gltre level (Vollebergh, 2007).

A recent study (Henriqgues and Sadorsky, 2007) siggthat the development of
environmental initiatives such as EMS is more digant in companies with:

- apositive business performance;

- aR&D budget;

- aquality management system;

- viewing employees as important players in develpgnvironmental initiatives;

- viewing voluntary agreements as important; and,

- developing international skills, as measured bgalify’s market scope.
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Other recent research explored the role of EMShm introduction of new, cleaner
technologies in some industrial sectors in Slove(fadonjic et al., 2007). The
investigation revealed that the ISO 14001 stan@sardostly considered as very useful by
both the industries in their attempts to introduesv, cleaner technology and seems to
create better conditions for the implementationtted IPPC Directive by the relevant
companies. However, less than 10% of these compdahmught that ISO 14001 is a
necessary condition to promote and adopt new tdéahno

In our analysis, the presence of an accreditedr@mviental management system is used
to represent the quality of the plant’s environmaéntanagement, with a distinction being

made between no or a non accredited environmerdaabhgement system and 1ISO14001
or EMAS.

In addition to its own characteristics, a plangsponse to environmental regulation may
also be affected by the characteristics opasntcompany. In particular:
- the number of plants that the company operatdsaincdountry;
- the number of countries in which the company opstat
- the importance of environmental performance to twmpany’'s marketing
strategy.

2.4 Regulation characteristics

The flow from legislation to expenditures was ithased in Chapter 1. In general,
environmentallegislation is introduced as a response to environmental gnabland
challenges, both at the international/European |lemed the national/local level.
Authorities then use policinstrumentsto convince, stimulate, or oblige targets groups
such as industry sectors to take environmental unessThese measures typically bring
along environmental expenditures, in terms of ihvesits and (net) operating costs.

There are several options to distinguish betwedferdnt types ofinstrumentsfor
environmental regulation, e.g. Wagner (2003). Bss#n there are six broad types of
implementation mechanism that can be used. Thesehansms are not mutually
exclusive and it is possible that several mechanismay be used in combination to
implement a particular regulation (see also a re@&CD report, 2007).

- Technology-basethechanisms that specify particular production netdgies that
must (not) be used, or particular technical charastics of products;

- Consent-basethechanisms which specify the maximum amount aflaant that
may be emitted by a particular plant, or the maximamount of a resource that
may be used (e.g. water abstraction), either inlabsor relative terms;

- Contract-basedmechanisms in which collective agreements are esigwith
groups of companies (e.g. industry associationa) #pecify certain collective
actions and / or performance targets;

- Market-basedmechanisms in which new markets are created wdwiehdirectly
linked to pollutant emissions or resource use (&gdable emission permits,
tradable abstraction rights, etc.);

- Price-basedmechanisms in which taxes / charges / subsidesised to introduce
a price where one does not exist (e.g. emissio@s}aor to adjust existing market
prices (e.g. energy taxes); and,
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- Information-basednechanisms that disseminate information about jpesttices
and about the costs and benefits of abatementdédies.

A literature review recently performed by SQW (2D0éveals that there is very limited

empirical evidence on the influence that the forr regulation could have on

competitiveness. Nevertheless, this study suggdsits even though this is an under-
developed area in the literature, the availablelesvie and theoretical considerations,
suggest that regulatory form needs to be takenaotount.

There are a number of characteristics of a pagicahvironmental regulation that will
affect the responses of plants and the costs s&thesponses. In particular:

- the relevance of regulation to the plant and itsrafons;

- the stringency of the regulation in terms of itgy&d / objective;

- the flexibility of the implementation mechanism fbe regulation; and,
- the effectiveness of monitoring and enforcement.

The effectiveness of monitoring and enforcement malf vary from country to country.
Depending on the regulation, the stringency of taeget and the flexibility of the
implementation mechanism may differ as well.

Determining the incremental costs (and benefitg sihgle regulation has proved difficult
in practice. As an example, recently, the UK triedassess the costs and benefits of the
IPPC Directive 96/61/EC (Defra, 2007a). It seenat the (I)PPC Regulations have been
the vehicle through which the requirements of a loemrmof EU Directives have been
implemented, such as the Waste Incineration Dieciind the Large Combustion Plant
Directive. In the absence of the (I)PPC Regulatithese Directives would have been
implemented through other means with associatets @l benefits. In this study, it has
not been possible to separate out costs (and b®redsociated with individual Directives,
nor the synergies.

Box 1: Case study on the role of policy instruments

In this case study, we focussed on the effect efptblicy instruments on the investment
decisions of the companies in the metals sectgeneral, and wherever possible, the ifon
and steel sector in particular. It is clear that telationship between regulators and
producers continues to vary considerably accortiingegion, country and to individual
cases. We investigated these differences for fawuntries/regions with a differemt
approach.

Firstly, we looked at the ‘traditionall command-aomintrol approach, considering the
permit system in an old (Belgium) and a new MemBate (Slovenia). Second, the
command-and-control approach was compared withitfidy collaborative and localised
system of regulation in place in the Basque Cou(fpain). Finally, we considered the
economic instrument (NQOtrading) that the Dutch authorities recently idiwoed to
stimulate further emission reductions in the indust

The following paragraphs present the most strilkdngclusions; the complete text of the
case can be found in Annex 4.
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Firstly, the cases show that the relationship betwae (European) piece of regulation and

the instrument used for implementation is equivo&alan example, both the Netherlar

and Belgium face ambitious reduction targets for,N@posed by the NEC Directive, but

opt for a different instrument (respectively a pgnmmaview and an economic instrumen

ds

).

In itself this should not be considered as a pmblas Member States should be able to

learn from the experiences of others to furtheigtetheir own implementation policies.
However, the potential divergence in consequentessiog different instruments might

disturb the level playing field for companies opigig in several Member States to some
extent. Moreover, companies with facilities in saveMiember States need to become

acquainted with the different instruments, whicliembially leads to additional costs (for

example a trading system, a bubble permit, eta:)ifigiruments introduced at a broader

level, such as the European Emission Trading Sydiies potential disadvantage see
smaller (apart from the potential competitivendésces regarding non-EU competitors)

Secondly, we conclude that the impact of the imsemt in place in terms d

environmental investments and improvements is émd@d more by the context in which
it is implemented than by the nature of the inseom The NQ trading system fof

example shows the advantage of allowing companies flexibility to decide on

ms

environmental investments. On the other hand, athahe effects of this system in the

Netherlands are not fully visible yet, one can arthat the set-up costs of this system
relatively small region (partly) counteract thisradtage. The voluntary agreements in

Basque country were a very important step towaa®ngitment to control industrial

emissions and allowed to pre-empt regulation imezilfle way. However, it is doubtfu
whether this approach would be sufficient in a fdember State such as Slovenia
catch up with (European driven) environmental @vakes. The command-and-cont
approach starting from the results of the Europeformation exchange on BAT turne
out to be the most efficient way in this country. dll cases, an intensified dialog
between industry and administration seems keyli@gae results in an efficient way.

A third general conclusion is that by the choiceha instrument and its implementati
authorities typically cover the requirements ofesaV pieces of legislation at once,
anticipate upcoming challenges. The command-antt@ompproach studied in th
Belgian and Slovenian cases aims to cover the BHONEC Directives, even though tf
the legislative driving force is different (IPPC 8lovenia, NEC in Belgium). The NC
trading system aims to implement measures beyond &#d IPPC. However, the IPH
requires at least the implementation of BAT in e#8RC installation, which limits th
effectiveness of the system. Even for the voluneagyeements in the Basque Count
upcoming regulation seems to have been the mairerdfor the investments and ti
approach allowed to cover different areas and s¢y®eces of legislation at the sar
time.
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2.5 Technology characteristics

The technological response of a plant to the intctidn of an environmental regulation,

and the cost of that response, will depend to gelaxtent on the range of technologies
that are available for it to choose from and thages of these technologies in the
“innovation process”. If there are only a few opsp all in the early stages of market
adoption, then the cost is likely to be higherthére are many mature options then the
cost is likely to be lower.

There are many ways to distinguish between diftetgpes of technologies. As an
example, the IPPC-directive 96/61/EC defines “tégpie’ in the broadest sense. Each
technique could be identified as a generic categexgmples of categories are:

housekeeping-type measure (e.g., improved maintepan

process modification (e.g., minor changes in pradagrocesses to reduce waste
arising, use of water-borne paints instead of sahm®rne paints);

integrated measure (e.g., major changes or repEasnio processes or plants to
optimise performance);

end-of-pipe technology (e.g., incinerator, wastéewé&reatment plant, adsorption,
filter beds, membrane technology, noise protecafl); and,

non-technical measure (e.g., organisational chamgesing of staff, ...).

Environmental policy provides an important inceatfor companies to develop and/or
adopt new more environmentally favourable equipn@ntechnologies. The effects of
environmental policy on the type of equipment aadhhology or innovation that is
chosen is likely to differ across different policygtruments (Vollebergh, 2007).

The issue of technology characteristics is explamadore depth in Chapter 4.
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Chapter 3:
Quantitative analysis:
Empirical approach and variables

While the previous chapter discusses in detail wfiéctors are
driving a firm’'s environmental expenditures and ghits
environmental impact, this chapter discusses tliependent
and dependent variables that are used in the ecetram
analysis.







Qualitative analysis: empirical approach sadables

3 QUANTITATIVE ANALYSIS: EMPIRICAL APPROACH AND
VARIABLES

3.1 Dependent variables

For each dependent variable, we ran a regresstmmgarating the same set of dependent
variables. In the next step we dropped the legsiifiant variable, as measured by the t-
statistic, and re-estimated the regression. Thiprageh, which is widely used in
econometrics, is called “General-to-Specific’, ds starts from a general model
incorporating all the variables in the study andgpessively narrows down the
specification until only statistically significamtiriables are retained.

In this study, this process was stopped when aibbkes left in the regression were
significant at the 10% significance level. Argualilye general-to-specific approach has a
number of advantages on other approaches thatectakbn in empirical studies (Campos
et al., 2005). In this study, heteroschedasti@tyust standard errors were used throughout
the process. For the final specification of eactyrassion estimated in this study we
present the coefficients of the variables, thedtatistics and the adjusted® Rf the
regression. T-statistics are a measure of thesstaty significance of the variables
incorporated in the regression. A value of theatistic higher than 1.65, 1.96 and 2.58
implies that the parameter is statistically diffarédrom zero at the 10%, 5% and 1%
confidence level, respectively. Following the Geahdéo-Specific methodology only
variables with parameters significant at the 10%ell@ppear in the final specifications
presented in the tables - see section 1.5.4. Tjustad R measures the proportion of the
total variation in the dependent variable thatxpl@ined by variation in the independent
variables, after adjusting for the number of indefent variables retained in the
regression.

After obtaining the final specifications using thegression where all variables are
significant at the 10% level, the variables wemndardised, i.e. the difference between
each observation and the mean of the variable waded by the standard deviation of the
variable. The final specification was then re-ruithvthe standardised variables. As all
variables have a variance of one, running thisdstatised regression allowed us to assess
which of the independent variables has a greafectebn the dependent variable. This is
done by computing an index of the relative impaceanf each coefficient, known from
now on as therelative importance indexThis index was computed by dividing the
absolute value of a coefficient by the sum of theddute values of all coefficients in the
regression. This piece of information was conveyesphically by the use of histograms.

Table 5 presents thdependenvariablesused in this study. The first group refers to the
actions that the facilities have implemented ineortb respond to the introduction of
environmental regulations. The results from theggassions are presented in Chapter 4.
The second group of variables refers to the enumental expenditure sustained by the
facility (plant). The results from the regressi@ns presented in Chapter 5. The remaining
groups of dependent variables describe the consegs®f environmental regulations, the
effects of which are arguably influenced by theiemmental expenditure and responses
of the facilities mentioned above. The results frimse regressions are presented in
Chapter 6.
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In particular among the consequences we distingagsiveen the impact on:
- resource efficiency (either caused by environmeswpkenditure or not;
- financial benefits and competitiveness;
- administrative costs and taxes;
- unit production costs; and,
- reductions of emissions.

The statements from which the dependent variakde® leen built can be seen in the
chapters describing the results from the regression

Table 5: Dependent variables used in this study.

Type Description

1. Significant investments iand-of-pipe technology response to
the introduction of environmental regulations

2. Significant changes tproduction processes response to the
introduction of environmental regulations

3. Significant changes iproduct formulationn response to the
introduction of environmental regulations

4. Significant changes iproduct developmerih response to the
introduction of environmental regulations

5. Significant proportion of production activitieslocatedin
response to the introduction of environmental ragoihs

Response

1. Investment irend-of-pipe technologelative to total
investment

2. Investment irprocess integrated technologglative to total
investment

Expenditure | 3- Operatingenvironmental expenditures relative to total
operating expenditure

4. Investmenexpenditure on environmental protection relatwe
total investment

5. Operatingenvironmental expenditures relative to total
operating expenditure

1. Significant reduction in the level ehergyconsumption per
unit of output

2. Significant reduction in the level @fater consumption per unit
of output

3. Significant reduction in the level @fastegeneration per unit of
output

Efficiency

1. Significant reduction in the level ehergyconsumption per
unit of output due to environmental expenditure

Efficiency due| 2. Significant reduction in the level @fater consumption per unit

to expenditure of output due to environmental expenditure

3. Significant reduction in the level @fastegeneration per unit of
output due to environmental expenditure

1. Significant reduction in operating costs per umitput due to a
Benefits reduction inenergyconsumption due to environmental
expenditure
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Type Description

2. Significant reduction in operating costs per unitput due to a
reduction inwater consumption due to environmental
expenditure

3. Significant reduction in operating costs per unitput due to a

reduction inwastegeneration due to environmental expenditure

Positive effect of environmental expenditureammpetitiveness

il P

Size of administrative cost due to environmentdicgaoelative

to companies in theU15

2. Size of administrative burden due to environmeptdcy

Administration relative to competitors in tHeU New Member States

Costs 3. Size of administrative cost due to environmentdicgaelative
to competitoroutside the EU

4. Size of environmentdhxesrelative to competitors outside the

EU

1. Effect of environmental regulation on unit prodaaticosts
relative to competitors in theU-15

Production 2. Effect of environmental regulation on unit prodaaticosts

Costs relative to competitors in theew Member States

3. Effect of environmental regulation on unit prodaaticosts
relative to competitorsutside EU

1. Significant reduction in the level gfeenhouse gasmissions
per unit of product

2. Significant reduction in the level of othair pollutantsper unit
of product

3. Significant reduction in the level efater pollutantger unit of
product

Emissions

3.2 Independent variables
Table 6 gives a short overview of the differentiafales that will be taken into account. As

one can see in the table, the variables can bepgbinto 3 clusters: (i) Sectoral and
location characteristics, (i) Plant/company cheggstics, and, (iii) Policies.
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Table 6: Independent variables used in this study
The text between parentheses indicates if the blaris measured at the level of the facility or gaent
company.

Type Description

Member States (Facility) —

4 groups: Northern, Southern and Central
Europe, and the New Member States
Sector (Facility) —

4 sectors: Oil, Metals, Power, and Textiles
Scale (Parent company)

Scale (Facility)

Environmental Strategy (Parent company)
Proactive Behaviour (Facility)

Autonomy (Facility)

Environmental Management System (Facility)
IPPC Directive

ETS Directive

NEC Directive

Waste Framework Directive

LCP Directive

Water Framework Directive

Location and
sector

Plant /
company
characteristics

Policies

3.2.1 Sectoral variables

A set of dummies was introduced to bring the sectorwhich the facility belongs in the
analysis. These dummies were meant to take intouatcas far as possible, the sector
characteristic mentioned in the underlying modelvah in Figure 6. The sector has an
influence on the variables we are trying to explainthe regression because of the
characteristics of the production process and tleeket characteristics. This study
collected data from facilities in four sectors; @llectricity production, textiles and leather,
and iron and other metals (see above). The elggtsiector was used as a baseline against
which the effect of the facility belonging to anther sector could be measured.

3.2.2 Location variables

The location of the facility may also have an effeecause of different cultural factors.
More importantly, although the major share of eominental policy initiatives is
nowadays decided at the European level, and de$ipteexistence of a number of
international environmental agreements, the impteat®n of environmental policies is
still carried out to a large extent at the natioaall regional level. As a consequence,
major differences continue to exist in the levelrgour of environmental regulation
between European countries.

A set of three dummy variables was used to indit¢hte region in which the plant
operates, i.e. Northern, Southern and Central Ejrapd the New Member States.
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3.2.3 Plant/company variables

Parent company and plant scale

For the parent company and the plant, scale isunec@sising an index variable (with six
levels) constructed on the basis of information uibthe number of employees.
Information for the turnover and the number of prcatgbn facilities was also collected.
The index on the number of employees has beentedlas a proxy of the size as the
other questions had a substantially lower respoate i.e. about a quarter smaller. The
average over five years was preferred to the yg@0@5) information as in theory less
sensitive to sudden changes in the company. Howdnen a practical point of view
many respondents input the same piece of informaitiothe questions related to the
number of employees in 2005 and to the 5-year geera

The most frequent occurring number of employeesdéhon the parent companies is
greater than 1 000, which is clearly shown in Fegdrof Annex 3. This is the case for
each of the four sectors. The median answer 26099 employees. The median and'25
percentile of each sector show that the responasnteoil industry have relatively more

large parent companies followed by the electrisitgtor, the metals industry and finally
the textiles and leather industry.

Concerning the facility scale, the mode for the iadlustry, the textiles and leather
industry and the metals industry is 100 to 499 engds (Figure 9). This is not
surprisingly as mostly larger companies were imvite respond. Moreover, it could be
expected that it is not straightforward for smal@ympanies with less specialized
expertise to respond to the complex and sensitigasainvestigated in the survey. The
electricity sector has a larger spread of numberngloyees with a relatively substantial
part of smaller facilities with a mode of 10 to d@ployees. The number of employees per
facility in the metals industry and oil industryskewed towards larger companies.

The size of the facilty and parent company is expe to have an effect on the
environmental expenditure, abatement of emissionsiproved efficiency in the use of

resources through better access to informatioreohnblogy and financial resources and
through higher negotiation power with suppliers. tBa other hand, the size of a facility
can be an obstacle to vigorous and prompt actisnadministrative constraints may
increase with size and therefore limit the respagss of the facility.
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Figure 9: Distribution of the number of employees

Environmental strateqy / proactive attitude / aotog

Environmental strategy and pro-active environmeatéitude are generally expected to
result in higher environmental expenditures, higreduction of emissions and higher
levels of resource efficiency. Autonomy can be img@ot in case the approach to
environmental issues of the facility is differerarh that of the parent company. However,
the direction of the effect of autonomy, e.g. imsieag or decreasing expenditure, is
difficult to determine a priori.

Environmental strategy is measured by a varialdasttucted by averaging the responses
to three statements. Respondents were asked abeuimportance of environmental
performance in the marketing strategy, and whetinercompany has a policy to exceed
minimum standards and anticipate societal demamnd efovironmentally responsible
behaviour.

The attitude of the facility towards environmentegjulation is measured by a variable
measuring whether the facility aims to anticipatei®nmental regulation. The autonomy
of the plant’'s management over environmental matier measured by a variable,

constructed from averaging the responses to thetensents. The statements from which
the variables for Environmental strategy, Pro-a&ctienvironmental attitude, and

Autonomy were built are presented in (Box 2).
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Box 2: Questions related to the facilities’ envinoental strategy, pro-active
environmental attitude, and autonomy

Please indicate to what extent you agree or disagveh the following statements
: strongly disagree

: disagree

: slightly disagree

. neither disagree nor agree

: slightly agree

. agree

: strongly agree

~NOoO oA WNERE

Strategy
= Environmental performance is an important elemdnthe marketing stratec
of our (parent) company

= Qur (parent) company has a policy to exceed miningiandards set t
environmental regulation

= In our products and production methods we aim tbcgmate societal demar
for environmentally responsible behaviour

Autonomy
= OQOur facility has a lot of decision autonomy withspect to environment
investments
= Qur head office involves our plant in decision makion environment:
investments

= We have to askur head office before we can do almost anythglgting to
environmental investments

Attitude
= In our products and production methods, we aim nticgpate environmente
regulation

The responses on the questions in Box 1 are delpictthe Figures 6 to 14 of Annex 3.
The majority of respondents agree with the statésndrat indicate the presence of an
environmental strategyOnly few respondents actually disagree with tiagesnents. This
is especially the case for the third question wheiie stated that societal demand for
environmentally responsible behaviour is anticidat®ost respondents also show a
proactive attitude towards the environment as a large part of respaisdagree to
anticipate environmental regulation in their proguand production methods.

In the case o&dutonomythe picture is less consistent. On the one hanst mspondents
agree to have a lot of decision autonomy with resfmeenvironmental investments and on
the other hand a relatively large part of respotslagree that they have to ask the head
office before they can do almost anything relatmg@nvironmental investment. In general
however the variable AUTO constructed from the eéhstatements indicates that most
responding facilities slightly agree to have autagiowith respect to environmental
decisions.

Sectoral Costs of Environmental Policy 73



Qualitative analysis: empirical approach sadables

Environmental management system (facility)

The respondents were asked which type of envirotmheranagement system out of four
options (none, a non accredited system, ISO 140@MAS) is in place in their facility.
Most responding facilities (62.5 %) prove to ha%®I114001 in place, 15.6 % use a non
accredited system, 12.5% EMAS and the remainirg%®.have no environmental
management system in place.

For the detailed analysis a dummy variable is usedndicate the presence of an
accredited environmental management system agatily, i.e. ISO14001 or EMAS.

3.3 Regulation variables

For each sector studied, the most relevant Europaaimonmental (related) legislations
were selected. An overview is presented in thed ablow. Clearly, a prerequisite for the
plant to respond and incur any expenditure dep@msvhether it is affected by the
regulation. For some of the pre-selected regulatibis may be knowa priori. However,
for others it may be less clear, and thereforer¢spondents were asked to confirm which
of the pre-selected regulations are relevant to dperations and to what extent.

The relevance of each individual environmental fagon / policy to the plant is
measured on a five-point index scale, based ome$gondent’s answer to the following
guestion:

Please indicate on as scale of ‘1’ to ‘5’ (1: Tdyadisagree, 2: Disagree; 3: Neither
agree/disagree; 4: Agree; 5 Totally agree) to whatent your facility is affected by the
following policies or regulations:

. Policy/regulation 1
. Policy/regulation 2
n etc.

While a total of twenty-eight environmental regidas / policies have been pre-identified
for inclusion in the survey, respondents were @dlged about those regulations that are
pre-defined as being relevant to the sector in Wwhiee plant operates. For example,
respondents in the Electricity sector were onlyedslabout the impact of eleven
regulations:* For all of the remaining regulations (i.e. theseluded from its pre-defined
list), the plant was assigned a score of “0” (it applicable”)*?

" The number of environmental regulations / poligiesuded in the question for each sector are: ilessxt
and leather (17); Electricity (11); Iron and stg8); Oil (16).

12t is necessary to do this because all four seeite analysed together and hence values areeddair
all 28 regulations for all plants.
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Table 7: Selected regulations per sector

Regulation

Electricity

Oil chain

Iron &
steel

Textiles
and leather

IPPC

X

ETS

NEC

LCP

Water Framework

Waste Framework

Landfill of Waste

Ambient Air Quality

3|5/ 5|5 | X[ X[ x

Habitats

COMAH

x
><><><><><><><><><

Nuclear safety

X
< ><><><><><><><><><

VOC

Sulphur content

Oil tankers

Waste oils

Auto oil

Environmental impact assessme

P(H)S

IPP

REACH

x| X[

x| X[

Thematic strategy waste

Thematic strategy natural
resources

Quality standards surface water

Biodical products

Dangerous substances

Brominated flame retardants

- Directive 96/91/EC on Integrated Pollution Preventand Control (IPPC)

- Directive 2003/87/EC on Emission Trading SystemSET

- Directive 2001/81/EC on National Emissions Ceiligy&EC)
- Directive 2001/80/EC on the limitation of emissiooiscertain pollutants into the air from

large combustion plants (LCP Directive)
- EU Water Framework Directive (Directive 2000/60/EC)

- EU Waste Framework Directive (Directive 75/442/EE&® amended by Directive

91/156/EEC)

- Directive 1999/31/EC on the Landfill of Waste
- Framework Directive 96/62/EC on Ambient Air Quality

- Habitats Directive (Directive 92/43/EEC on the Cemation of Natural Habitats and of Wild

Fauna and Flora)

- Control of Major Accident Hazard Regulations 1989DMAH), EC Directive 96/82/EC

Council Regulation (EC, Euratom) 1605/2002, CommisRegulation (EC) 1635/2006 on
nuclear safety

Directive 1994/63/EC on the control of volatile anic compound (VOC) emissions (Stage 1)
Directive 1999/13/EC on the limitation of emissiafsvolatile organic compounds due to the
use of organic solvents in certain activities arglallations (VOC Solvents Directive)
Directive 1999/32/EC on reduction of sulphur contgfrcertain liquid fuels

Regulation (EC) No 417/2002 on the accelerated ipgas of double hull or equivalent
design requirements for single hull oil tankers
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- Directive 75/439/EEC on the “Disposal of wasteoils

- Auto Oil | program resulted in Directive 98/70

- Directive 2001/42/EC on the “Assessment of cert&®lans and Programmes on the
Environment”

- Review of the Priority Substances (PS) and Pridtliagardous Substances (PHS) list

- IPP: Integrated Product Policy

- REACH: Registration, Evaluation and AuthorisatidrCinemicals

- Thematic strategy on the prevention and recyclingaste

- Thematic strategy on the sustainable use of natesalurces

- Directive on Environmental Quality standards forface water

- Directive 98/8/EC concerning the placing of biotideoducts on the market

- Directive 2003/53/EC amending for the 26th time eDiive 76/769/EEC relating to
restrictions on the marketing and use of certaingdeous substances and preparations
(nonylphenol ethoxylate and cement) and Directi®@&89/EEC relating to restrictions on the
marketing and use of certain dangerous substanumégrparations, and its amendments,
especially Directive 2002/61/EC relating to azocoémts

- Legislative requirements for (brominated) flamerdants.

From the replies, six policies were selected aretius the regression on the basis of the
importance attributed by the respondents. Theofigtolicies and regulations is presented
in Table 6. It is worth mentioning that the polgibsted in the table affect all the four
sectors considered in this study, with the exceptibthe ETS Directive, which does not
affect the textile and leather sector. The listhef policies assessed by respondents in the
four sectors can be seen in Table 7.

The frequencies of responses on the questiongngelad the importance of policies are

grouped per sector in part 2 of Annex 3. The extenwhich the respondents from the

sectors discussed are affected by the regulat®miscussed below on the basis of the
median value, the mode value, thd' 2®rcentile value and the 7$Hercentile value.

For theoil sector 3 out of the 16 considered policies shawedian value of 4 (strongly
affected). These policies are the COMAH Directiwgnich receives the highest overall
rating, followed by ETS and IPPC. The regulatiomnaerning NEC, Ambient Air
Quality, Waste Oils, AUTO Oil I and Oil tankers cha considered of less importance to
the respondents in the oil industry since theglalw a median value and mode value of 1
(not at all affected) or 2 (slightly affected).

In the electricity sector the ETS Directive is considered to be maogtortant by
respondents since the median and mode value aneblf@ery strongly affected). Also the
IPPC Directive received a rather high rating (sgtgraffected). The Habitats Directive,
COMAH Directive and Regulation on Nuclear Safetynche considered of less
importance to the respondents in the oil indusimgesthey all show a median value and
mode value of 1 (not at all affected) or 2 (sligtdffected).

The respondents from thiextiles and leathesector appear to consider the REACH
Directive as most affecting them, showing a modeesaf 5 (very strongly affected) and
a median of 3 (affected). It is followed by the (PBirective which also shows a median
of 3 but a mode value of 4 (strongly affected).

The Dangerous Substances Directive, Water Framewrkctive and the Waste

Framework Directive also show a median of 3. In¢hse of the Dangerous Substances
Directive there is a large spread in the numbehe. Most frequent answer is 1 (not at all
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affected), but more than 25 % of respondents inéita be strongly or very strongly

affected by these regulations. The LCP Directiv®0/Solvents Directive and legislative

requirements for brominated flame retardants caocdmsidered of less importance to the
respondents in the oil industry since they all stiowedian value and mode value of 1
(not at all affected).

Out of the selected regulations, the IPPC Direcpir@ves to affect the respondents from
the metalsindustry the most. The REACH Directive ranks secand is closely followed
by the Water Framework Directive, the Priority (ldedous) Substances list, the Waste
Framework Directive and the Environmental Qualitsirfsiards regulation.

Due to multicollinearity problems and the relatwaimall sample, it was unfortunately
impossible to include all independent variabled tigght affect a firms environmental

behaviour simultaneously in one regression. The davealed that companies whose
activities were highly affected by the LCP Direetiwere also highly affected by the NEC
Directive.

Moreover, companies in the textile and leatherasctlid not provide any information
about the impact of ETS Directive on their acteati If we wanted to analyse the impact
of the ETS directive we had to exclude all compsirfiem the textile and leather sector
and thus would considerable reduce the amount sérehtions in our sample. Therefore,
it was decided to keep all textile and leather canms in our sample and exclude the
variable capturing the ETS Directive from the asaySince companies whose activities
were highly affected by the ETS Directive were aigghly affected by the LCP directive
justifies this approach even more.
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Chapter 4:
Technological Responses to
Environmental Policies

This chapter analyses how environmental policiéscaf firm’s
decision to relocate its activities, to invest noguct or process
innovations that reduce the quantity of pollutamigsions that
are generated, or in end-of-pipe technologies ttegture the
pollutants that are generated and thus prevent tirem getting
into the environment.







Technological responses to environmgrghcies

4 TECHNOLOGICAL RESPONSES TO ENVIRONMENTAL
POLICIES

4.1 Contextual background

To the extent that environmental regulations redeicessions, they necessarily induce
technological change by producers. The OEGBuidelines for Collecting and
Interpreting Technological Innovation Dat§1997b) distinguishes between technical and
organisational innovations, with technical innogat being divided into product and
process innovations:
- process innovations: enable the production of @mg@&mount of output with less
input;
- product innovations encompass the improvement ofdgoand services or the
development of new goods;
- organisational innovations include new forms of agament, such as total quality

management.
Product Process Organisational
innovations innovations innovations
End-of-pipe Cleaner production
technologies technologies

Figure 10: Different types of innovative respongesnvironmental regulation

Typically, we distinguish between two different &gpof environmental investments that
mitigate the environmental burden of productioreacler production and end-of-pipe
technologies. Cleaner production reduces resoweeand/or pollution by using cleaner
inputs and production methods directly within theoduction process. End-of-pipe
technologies curb pollution emissions by implemantadd-on measures. In this respect,
cleaner production is often considered as beingersup for both environmental and
economic reasons.

While the different approaches may achieve there@senvironmental objectives, the
economic impacts are likely to differ. In particylanly process-integrated responses and
product innovation have the capability to provile economic benefits envisaged by the
Porter hypothesis (Porter and Van der Linde, 199Bjpugh improving resource
efficiency, increasing share of existing marketghe opening up of new markets.

However, a number of barriers, such as additioeqlirements for coordination, or lack
of organisational support within companies oftermpars investments in cleaner
production. Additional barriers arise due to théuna of the environmental problem and
the type of regulations involved (cf. command-andtol based regulation often entails
standards that can only be met through end-ofipiestments).
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There has been little empirical analysis directedha diffusion of specific types of
environmental technologies (Frondel et al., 200Wb)articular, it is still unclear to what
extent and why facilities shift from end-of-pipelig®ons to cleaner production. The
complete replacement of end-of-pipe techniquesikely - in practice there will always
be a mix of end-of-pipe and cleaner production nettgies. Nevertheless, there is a wide
agreement on (Rennings et al., 2004a and 2004b):
- in the past, environmental regulations encouragee tise of end-of-pipe
investments rather than cleaner production;
- these technologies are still dominant in OECD coesit and,
- shifts to cleaner production would be environmdpntahand economically
beneficial.

The type of technology response adopted will depengart on the options that are
available to the company, which are likely to vastween sectors. However, the type of
implementation mechanism that is used for the e may also affect it. These
mechanisms are not mutually exclusive and it isjdes that several mechanisms may be
used in combination to implement a particular ragah. The degree of prescription — and
hence the certainty of the outcome — varies betwheerifferent mechanisms. However,
each would be expected to promote different tydgasahnological response; being more
or less suitable to different stages of the “inf@mraprocess” for eco-technologies.

A recent literature review in an OECD report (Vbkegh, 2007) gives the overall
impression that environmental policy instrumentsnmand-and-control (CAC) as well as
market-based, have a clear impact on technologltaihge. It has however to be noted
that identification of effects on invention, inndea and diffusion is not always
convincing. Moreover, the studies are difficult dompare because they each explicitly
deal with specific environmental instruments andalocircumstances with their own
specific design features that determine their itigea which, in turn, is likely to have an
impact in their effectiveness. Indicators used easure technological change may differ
as well.

Several literature sources reveal that the appicabf environmental technologies

becomes cheaper over time, due to technologicatowgment, economies of scale and
learning effects (Oosterhuis, 2007). Figures frdwn etherlands show that the reduction
of unit costs of environmental technologies goestefa than the — comparable —
technological progress factor that is incorporatechacro-economic models used by the
Netherlands Central Planning Bureau (Oosterhui@6R0

Environmental policy and regulation is seen as ohéhe main drivers of eco-industry
markets that are essentially based on investmesidsngenerated by these policies and
regulations (Ernst and Young, 2006).

13 Cf. supra: Technology based, consent-based, abtesed, market-based, price-based, information-
based
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4.2 Empirical analysis of a firm’s investment or relocdion decision

Five variables are used to assess the actions thiethe facilities in response to
environmental regulations. In particular, we diffietiate between end-of-pipe
investments, process integrated investments, reflaton of existing products,
development of completely new products and relooatif production. Respondents were
asked to agree or disagree on whether these fivealities or responses had been
significant in their facility in the last five yemarThe statements from which the variables
used in the regression were built can be seen 380

Box 3: Statements related to the facilities’ resggmto environmental regulations.

Please indicate to what extent you agree or disagtgh the following statements ({1:
strongly disagree, 2: disagree, 3: slightly disagrel: neither disagree nor agree, 5:
slightly agree, 6: agree, 7: strongly agree)

. In response to the introduction of environmentgjulations, we made significant
investments in “end-of-pipe” equipment to treat ssions generated by the
production process over the past five years

. In response to the introduction of environmentagulations, we have made
significant changes to our production process aver past five years, in order {o
reduce the amount of emissions generated

. In response to the introduction of environmentaulations, we have significantly
reformulated pre-existing products over the past fiears

" In response to the introduction of environmentajulations, we have develop
completely new products over the past five years

= In response to the introduction of environmentabulations, a significan
proportion of our production activities have beexlocated to other countries ov
the past five years

9%
o

=
—

4.2.1 Results and analysis

This chapter reports the descriptive statistics #dresults of the estimation for four
regressions involving technological responses te ihtroduction of environmental
regulations. In the regression explaining tecationof production activities in response
to environmental regulations, none of the indepanhdeariables that we included in the
initial specification had a significant coefficieand therefore this regression was not
depicted in Table 8.

Overall the majority of respondents indicated thhey implemented end-of-pipe

equipment as well as process integrated technologgsponse to environmental. It is

clear from Figure 11 that the spread is howevegelarin the case of end-of-pipe

equipment compared to the process integrated imesgs. More respondents disagreed
with the statement concerning the introduction rad-ef-pipe technologies relative to the
statement concerning process integrated technoldlgg. results from the oil and the

metals industry show that the respondents from $leistor indicate that they invest

relatively more in end-of-pipe technology, whilespendents from the electricity and the
textiles and leather industry invest more in predategrated technologies.
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More respondents slightly or strongly disagree timg reformulated pre-existing
products in response to the introduction of envimental regulations than agree with this
statement. The proportion of respondents agreairtgpwever still very large as can be
seen in Figure 31 of Annex 3. Fewer respondentseaigr having developed new products
(see Figure 33 in Annex 3) and even fewer agre®at@ relocated production activities,
58 % of respondents even disagree strongly (seed-BS in Annex 3).

a) End-of-pipe investments

Number of respondents

Strongly Disagree Slightly Neither Slightly Agree Strongly
Disagree Disagree Disagree Agree Agree
Agree

B Total @ Oil O Power B Textiles @ Metals

b) Process integrated investments

25
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Zz 0
Strongly Disagree Slightly Neither Slightly Agree Strongly
Disagree Disagree Disagree Agree Agree

Agree

B Total @ Oil O Power B Textiles @ Metals

Figure 11: Significant investments in end-of-pipsd gorocess integrated investment in response to the
introduction of environmental regulations

The regression results in Table 8 and Figure lZalevthat companies with an
environmental strategy are more likely to invest end-of-pipe equipment or to
reformulate pre-existing products in response te thtroduction of environmental
regulations. Especially investment in end-of-pigpiipment is strongly driven by the
environmental strategy of a company (>60% of valiigkexplained) — see Figure 12. For
the facilities that attribute importance to envimmental strategy, environmental
performance is likely to be an important marketiagtor. Therefore, it is not surprising
that environmental strategy has a high relative oirtgmce index, as end-of-pipe
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equipment allows companies to reduce emissionschwig needed for marketing
purposes, without additional changes to the proolgirocess.

From the Figure 12, one can notice that in the cdsend-of-pipe equipment (60% of
variability explained), and the reformulation andvedlopment of products (>50% of
variability explained if size of company and fagilcombined), the size variables play a
very important role in explaining the variabilityn ithe dependent variables. Quite
interestingly, the effect of the size of the paremmpany has aoppositesign to the effect
of the size of the facility for product reformutati and development (Table 8). While an
increased size of the facility contributes to tleeelopment or reformulation of products,
an increased size of the parent company seemspedenthese processes, probably due to
the fact that products would be reformulated at gheent company rather than at the
facility level*. In addition, higher administrative constraints e responses of the
facility are likely to be put in place by parentngoanies of a considerable size. This
constraining effect of the parent company’'s sizanch be observed in the regression
related to the end-of-pipe equipment.

With regard to the sectoral component only theileexdummy is retained (see the
regression for product reformulation in Table 8gaming that only in this instance have
the sector peculiarities had an influence on resp®to environmental regulations.

Among the policies, one can notice that the vaeidbi the ETS Directive takes a negative
coefficient. This implies that the policy has sorhetvhindered the development of new
products, i.e. more precisely the intensity of dfiect of the ETS Directive on a facility
has a negative effect on the agreement shown byabidity on the statement for product
development in Box 3. It should be noticed thatim case of the regression explaining the
changes to the production process, only one dhasrbeen retained, namely the Water
Framework Directive. The relatively low adjusted &n be seen at the bottom of the
table, meaning that the statistical model is weak.

The importance of the extent to which environmem@alicies have affected a certain
facility in explaining significant responses implented by that facility is unclear. The
relative importance index for the policy variablasFigure 12 is about 130 out of 400 if
the regression on changes to production procdskes into account. If the results for this
regression are dropped, and on the basis of thealljusted R mentioned above, the
relative importance index is about 30 out of 300

Finally, the reason why Table 8 presents only fegressions rather than five is due to the
fact that all variables were dropped in the regoessxplaining therelocation of
production activities in response to environmenggulations. This is quite an interesting
result as it suggests that relocation is not ameisg1 relation to the impact of
environmental policies. This needs to be somewhatifeed. First of all, relocation could
have caused the closure of the plant rather thanp#rtial relocation of production
activities. Clearly, the effect of plant closuresnnot be observed in our sample. The
timeframe should also be borne in mind, as theestant refers to relocation in the last
five years. In other words, relocation occurringlieathan five years ago is not registered
in the sample.

4 The web-based survey was conducted at the faté#fitgl so it is understood that respondents’ answer
refer to the facility rather than any other highesfel institution, i.e. the parent company.
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However, it is still worth noting that the averagé the responses to the relocation
statement, i.e. the last statement in Box 3, isltleest average registered to all the
guestions asked in the web-survey. As the avedeBd the respondents to our survey,
in average, disagreed that a significant proportbthe production activities have been
relocated to other countries over the past fiversdaecause of the introduction of
environmental regulations.

Table 8: Technological responses to the introductdbenvironmental regulations in the last fivelyea

End-of- Production Product Product
Pipe Process | Reformulation | Development

Size (Facility) 0.60 (3.08 0.70 (4.19) 0.507@
Size (Parent) -0.57 (-3.16 -0.67 (-3.78)
Environmental
Strategy 0.46 (2.27) 0.48 (1.81)
Textile and Leather
Sectors 1.49 (2.88)
NEC Directive 0.36 (2.30)
V\/_ater_ Framework 0.46 (3.20)
Directive
Adjusted R 0.16 0.09 0.28 0.18

Notes: the numbers between parentheses denotestisstics for the coefficients shown in the table

90% -

80% ~

70% -

60% -

50% -

40% ~

30% A

20% -

10%

0% -

End-of-Pipe Changes to production Product Reformulation New Products
process

B Size (Facility) O Size (Parent) B Strategy «-INEC  BTextle M Water Framework

Figure 12: Responses. Relative importance indext#iregression related to the facilities’ respanse the
introduction of environmental regulations

Notes: indices of policy variables are shown bysbsurrounded by a red broken line; indices of seata
location variables are shown by bars with a blaelt@rn.
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4.2.2 Conclusions

In the last five years environmental strategy anel size of the plant and the parent
company have been important determinants of aitigsiresponse to the introduction of
environmental regulations. Facilities with a goodvieEonmental strategy invested
significantly more in end-of-pipe technologies teat emissions generated and were more
likely to reformulate pre-existing products. Enviental policies have not been a very
important factor in explaining investments in erfeppe technologies, the reformulation
of pre-existing products or the relocation of theility to other countries.

However, environmental policy seems to be consdleas an important driver for
developing new products and changing the produgtimtess to reduce the amount of
emissions generated. We also notice that respasitieioiur survey disagreed with the fact
that relocation to another country has been a figni modality of responding to
environmental regulations in the last five yearsond&l of the policy, location or
plant/company variables used in this study exptiirtbe relocation of production
activities in response to the introduction of eamimental regulations. Hence, the analysis
of the primary survey data indicate that the intii@bn of environmental regulations has
not been a significant determinant for the relaraf economic activities in the sectors
assessed in this study.

4.3 Cases-study on technological responses from the o#nd
electricity sectors

The present case studies on the mineral oil aradrigiy generation sectarsfocus on the
impact of the legal framework on innovation behavicA special emphasis was given to
atmospheric pollution, being considered both thetmelevant field of pollution and the
domain with the highest investments in environmigmtatection for the sectors alike.

The theoretical background for the case studiethasPorter hypothesis, according to
which, environmental regulation can lead to a cditipe advantage for the affected firms
(Wagner, 2003). Although the hypothesis has beemutated already in 1991, little
research has been undertaken up to date and tisélynmthe US. Hence, we need to rely
on hypotheses rather than on statistical evidefoes the case studies build primarily on
interviews with expert stakeholders.

The most relevant Directives for the two sectoes &iolatile Organic Compounds (VOC,
implemented 1995), Large Combustion Plants (LCPlemented until 2003), Emissions
Trading Scheme (ETS, implemented 2005), Integr&eitltion Prevention and Control
(IPPC, implementation 2007), Volatile Organic Compads Il (VOC II, implemented

2007) and National Emissions Ceilings (NEC, implatagon ongoing)}°

Electricity — Combined Cycle Gas Turbine Power Plah
While there are a number of Directives fosterinduions in emissions from power

plants, it is rather difficult to implement theseductions as process-integrated
innovations. The reasons for that lie first ofialthe fact that research and development in

!5 For the other sectors, case studies with a diffguerspective were carried out.
18 For a list of the most relevant Directives andrtineplementation, see full case study in Annex 4.
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the electricity sector are to a very large extemtfggmed by technology suppliers. Thus
the addressees of the regulation do not coincidle thie relevant actors in the field. Of
course, the electricity companies have the optochibose from the available technology
and may even work in close co-operation with te@buy suppliers. Still, electricity
suppliers act more or less as customers of turrdagy products instead of being
developers of new power plant technology themselves

The hypothesis for the electricity sector is tHateicity suppliers answer the need to curb
a varied set of emissions by choosing a relativew type of power plant, Combined
Cycle Gas Turbine. CCGT power plants use part ®fotocess heat generated by the first
conventional combustion cycle to run a secondagmatpowered cycle with considerably
lower process temperatures. Thus total electricieffcy is increased to values above
60%, compared to 43-47% for conventional power tglawhile at the same time keeping
emissions at the lowest possible level of all costiom power plants. These values can be
even increased to thermal efficiency values abdd¥ &1 case of cogeneration, where
excess process heat is bled from the second cydlesed either in industrial applications
or as district heating and cooling.

Indeed, the share of CCGT electricity generatioriotal output has risen considerably

throughout Europe from just 1% in 1990 to 8% in R2OWhile the same trend can be

observed in all old Member States, the UK and I&tlgk out with respective shares in

electricity production of 34% and 29% in 2005. Reaesearch estimates a CCGT share
in the UK for 2010 of more than 60% (Bower, 2004).

The technology looks to be a promising candidatedobon capture and sequestration via
Integrated Gasification technology. Thus, CCGT dqulay a role as a link between older

conventional combustion technologies and the ptessibe of renewables in the future.

They can bridge the technological gap between gndegnand and renewables’ supply

with their proven technology. Furthermore, CCGTetygants have a very short time span
for development of only 10 years, while their lifie¢ is 20 years for the turbines and 40
years for the plant. Given that most renewables/glebn uncertain weather dependent
supply, CCGT plants can be used to assure contmeleatricity supply.

The uncertain legal framework is the main obstéafea further spread of CCGT and a
hurdle for R&D in new CCGT plants offering possilelectric efficiency well above 65%.
Long-term planning safety together with stricterigsion thresholds could be the pillars
on which shareholders could base a higher commitni@nR&D in CCGT. Thus,
technology suppliers would welcome first of allcader time horizon for environmental
legislation and stricter environmental requirememtse main point of concern here is that
the GHG Emissions Trading Scheme Directive has shoyt commitment periods of just
5 years, a very unclear future beyond 2013 andylasthigh uncertainty regarding the
future carbon price.

As the electricity market is not subject to opeteinational competition, electricity
suppliers can pass on any financial burden regufiiom environmental regulation onto
their customers. Hence, while the Directives matyaause a competitive distortion in the
electricity market, they may very well lead to disions in other, energy-intensive
sectors, such as steel and base metals.
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Findings: Although the case study had a very limited scapd thus can not yield
universally valid findings, a number of relevansuss have emerged. These can be
grouped into issues related to the inherent strectd the market and those related to
impasses in the legal framework.

Firstly, the electricity market itself is only peity liberalised, resulting in little incentive
to invest in innovation. Thus the main innovatiaivers are not the electricity companies
but the technology suppliers.

The main impasse of the legal framework for thectelgty sector is its ephemerality.
Large scale investment in fundamentally new prazessid new technologies needs first
of all a reliable long-term planning horizon. A tprunning credible timetable with
emission thresholds would lower the risk of investitnand thus encourage R&D.

Despite the above mentioned findings, the risinggsrfor gas — when compared to lignite
and hard coal — in the recent years has had aidednfluence on the spread of CCGT
technology. This factor is difficult to separaterfr the influence of the legal framework
and thus renders a final interpretation difficult.

Oil — Fully Integrated Refinery

Mineral oil companies are usually highly integratsmpanies, covering the entire oil
chain from extraction to the refineries and thénexf products retail market. As extraction
is less important in the Member States, with theepkon of Denmark and the UK, the
case study focuses on the most complex step initlehain: the refining process. While
the refining process itself cannot be fundamentalignged, thus limiting the scope of
process-integrated innovation, there are two distameas where refineries can and have
improved their environmental performance: firstly, increasing their resource efficiency
and secondly, by employing end-of-pipe technology.

As the oil chain itself is already highly integrdteit is relatively straightforward to
integrate all processes in the refineries as vediding ultimately to the fully integrated
refinery. According to the hypothesis, oil companibave answered the diverse
environmental requirements by adopting the conoéphe fully integrated refinery. The
guiding theme is to use or sell all by-productsistminimising total waste and pollution.
A task that has not become easier to fulfil is tRatopean gasoline standards require
producers to deliver ever cleaner fuels. Partitylahe disposal of unwanted sulphur
residuals causes a problem. Nevertheless, vasrga®dias been made, especially by
integrating electricity generation and heat supplgogeneration or combined heat and
power plants on-site. Traditionally, excess refyngas has been flared, causing high
emissions of volatile organic compounds (VOC),.Nd SQ. By using this refinery gas
as a combustible product, the plant can both regwdlation and increase its resource
efficiency, thus generating higher profits, whicddncbe viewed as a win-win situation.
Where possible, refineries employ CCGT and CHPrtelclyy to supply their installation
with electricity and process heat.

This development can be observed in all refinenesll Member States, except the New

Member States. In the latter, flaring is still veecgmmon, although progress can be
expected in the near future.
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It is understood that refineries have much moreoaptto improve their environmental

performance than could possibly be listed in theecstudy. The relevant IPPC BREF
document for refineries (EIPPCB, 2003a) lists mitwvan 600 best available technologies
how to improve their environmental performance.

Besides improved sealings and better insulationssgamns can considerably be lowered
by end-of-pipe flue gas scrubbing. These measwelaarly benefiting the environment,
are definitely not increasing resource efficiendywus it is in that field where direct
regulation impacts most on investment decisionseNbeless, some firms chose to over
comply with legal requirements when installing niwe gas scrubbing units.

The main lesson to be learnt from the study is tiedinery processes can only be
improved up to a certain degree. Some by-productk eamissions are inherent to the
refining process and can not be circumvented ag &mncrude oil remains the resource.
These can always technically be alleviated by ergige technologies, though only as
long as the investment is economically viable. ailigh the oil chain is a highly
international business, retail markets tend nobdaosubject to international competition
and are mostly characterised by oligopolistic cartipa. Most refined oil products are
retailed in relative proximity of the refineriedfr@ugh some pipelines for final products
exist. Thus, expenditures related to environmer@qlirements can be passed on to the
end consumer without competitive distortion.

The main point of critique from the industry is tHarectives with different approaches
coexist and may lead to reduced market efficieiyst notably, the IPPC Directive calls
for Europe-wide application of best available taghes for environmental protection,
while the European Emission Trading Scheme forrgreaese gases, as a market-based
instrument, promotes least cost abatement. A misar-cut position of policy makers
would allow industry to better allocate their firaal resources.

Findings: When looking at the oil industry, the picture igbtly different from the other
sectors studied. Here the polluter and innovatarcade. Furthermore, investment cycles
are considerably shorter than in the electricityt@e Yet, the situation can be improved.
The main critique of some firms is that some Dikexst have different approaches and
thus result in lower overall efficiency if appli¢dgether, as is the case with IPPC (a Best
Available Techniques-based approach) and ETS (ketraased mechanism).

Sectoral Costs of Environmental Policy 90



Chapter 5:
Environmental expenditures in response
to environmental policies

This chapter investigates how environmental policiefeca
investment expenditures in process, product andoépipe
technologies. The empirical analysis of primarysyrwill be
complemented with a comparative analysis of data
environmental expenditures.
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5 ENVIRONMENTAL EXPENDITURES IN RESPONSE TO
ENVIRONMENTAL POLICIES

5.1 Contextual background
5.1.1 Environmental expenditure in general

For the purpose of this study, environmental exjerel is defined’ as the spending
incurred by companies where the primary aim is tevent or reduce environmental
pollution caused during normal operations. Morecgmally, that is, expenditure related
to:

- reduce or prevent emissions to air or water;

- dispose of waste materials;

- protect land, soil and groundwater;

- prevent noise and vibration; or

- protect the natural environment.

Environmental expenditure includes:

- the purchase price of capital goods: investmenteedjpure on environmental
protection;

- operating (running) costs of the company's own house' environment
management and control activities. This may include operation and
maintenance of environmental investments, and cedtged to environmental
related research;

- ‘external’ operating costs including payments tchess for environmental
protection services such as waste disposal, sotlag®n, auditing;

- ‘administrative’ costs (i.e. permitting, internalditing, etc.);

- interests on investments;

- as ‘negative costs’: any revenues and cost saviegdting from environmental
expenditure e.g. savings from using alternativeenis or income from selling
by-products.

Environmental protection expenditure does not itelu

- costs of actions and activities that are benefimathe environment that would
have been taken regardless of environmental proteconsiderations (e.g. a new
production line that leads to lower unit productaosts and at the same time leads
to less pollution); measures that aim at healthsadety of the workplace) ;

- depreciation/write-offs;

- payments of environmental taxes (energy or carb@as, water extraction taxes,
landfill taxes);

- VAT: expenditure should be reported exclusive of VA

- expenditure relating to health and safety.

It is not straightforward to gather data on envimemtal expenditure of companies. Joshi
et al. (2002) examined the extent to which accognsiystems separately identify all the
costs of environmental regulation. Typical accoumtsystems easily identify and hence
separately capture and accumulate “visible” co$tesnwironmental compliance, such as
installation and maintenance of pollution-contrgugment and end-of-pipe emission
treatment costs. It becomes more difficult for gneged investments, where companies

" Based on Eurostat (2006a) and Commission Reguléf6) N° 1670/2003 of September 1, 2003
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have to separate environmental part of the investnmea total investment, which can
only be done by estimation, as criteria for sepagaintegrated investments from total
investments and for operational costs (adminigtnatioperation and maintenance of
installations) are difficult to apply.

Environmental compliance costs are usually measasesimall Across manufacturing

they account for well under 1 percent of gross otitput vary across industries and
depend on the definition used (Hitchens et al, 208C(urther literature review was used
to determine threshold values in our survey. Jenkat al. (2002) report several
measurements to express the magnitude of the anvaotal expenditures made by
different industries in different countries and e¢irperiods. Table 9 provides an overview
of these with the magnitude of environmental exjtengls ranging from 0.01% to 14.7%.

Table 9: Overview of magnitude of environmentakexiiture

ngg}zl/ Industry Measurement Value

us cement pollution abatement operating cost 3d7 %
value of output

usS printing & pollution abatement operating cost [t0.01 %

publishing value of output

Japan proportion of investment devoted| 85 %
pollution control

Netherlands proportion of investment devoted| 406 %
pollution control

us proportion of investment devoted [t6.5 %
pollution control

Europe tanning environmental protection costs to§| 5 %
production

Europe tanning percent of the turnover 2-4 %

Germany tanning environmental protection costsotalt 3-5 %
cost of production

Germany tanning share of environmental protectiba.7 %
investments in total investments

Germany chemicals share of environmental protectitinh6 %
investments in total investments

Germany manufacturing share of environmental ptaec 4.6 %
investments in total investments

Portugal tanning environmental control costs /oveT 2-3 %Y

(1) The cost was expected to double by 1998 wighftinthcoming requirements for tertiary treatmemd a
stricter EU regulation, among other things.”

Defra (Department for Environment Food and Ruraflaiké$, UK) reported the results

from the UK survey on 2004 environmental protectiopenditure by industry in sector

reports. The results for the four industries of camcern are summarised in Table 12, with
the environmental expenditures as percentage af ¢oerall spending/turnover ranging

from 0.49% to 0.8%.
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Table 10: Overview of magnitude of environmentakexliture in specific sectors

Loironmental | Goiing & | petoleun & | & fabricated | gas & water
leather nuclear fuel metal sector
8‘;§gf‘l'érspe”di”9 / 0.5 % 0.49 % 0.8 % 0.5 %
afﬁéf‘/g?g expenditure [ 5 oy 0.5 % 0.6 % 0.4 %
tclji‘ﬁgs('ere"pendit“re/ 0.1% 0.5 % 0.1% 0.1%

D Defra (2006a)
@ Defra (2006b)
@ Defra (2006c)
@ Defra (2006d)

Eurostat (2005c) reports figures of 2002 expenditan environmental expenditure in
industry ranging from 1.50 % of gross value adde8pain to 5.41 % in Slovakia.

5.1.2 Environmental taxes, charges and other financial icentives to reduce
pollution

All Member States use environmental taxes, chaegek other financial incentives to
enforce environmental measures and improvemengseTfinancial instruments will also
affect the selected sectors in this study and thag affect total environmentally related
expenditures of industry.

There is a wide variety of taxes and charges thapplied, but by far most revenues are
linked with the use of vehicles (road and vehi@g, tfuel excises) and energy (energy
related taxes). The revenues of these so calledommvental related taxes are in most
cases not earmarked for environmental protectian,irbgeneral are used for the public
budget. But apart from these taxes, many MembeateShave implemented a variety of
more specific environmental taxes and charges (Some revenues are earmarked,
sometimes not) for example on air pollution (COIC,, SO, particle matter), water
pollution (waste water charges), waste managemantf{ll taxes), but also resource
related taxes and charges (water extraction chaegesgy taxes).

These taxes and charges may affect the slectearsaatthis study to a certain extend, as
the taxes and charges may add to the productiais obshe sectors in question. In some
cases, the revenues of environmental taxes andehare (partly) returned to the paying
sectors, by application of environmental funds (tlyaa the new Member States) or other
subsidy schemes. Also, if the payments by industaee related to the level of air

emissions, discharges to water or waste dumpedrdatfills, industries can influence their

payments (and thus the burden of taxes and chabyes)ducing pollution and cleaner

technologies.

Currently, the impression exists that the cost éaraf these taxes and charges to industry

is relatively low, compared to the costs industmeaske to comply with environmental
regulations. But there are some signals that teesgnal costs are increasing (see below).

Sectoral Costs of Environmental Policy 95



Environmentabenditures in response to environmental policies

Also the implementation of Kyoto (including carbdrade) will inevitably lead to
increasing external environmental expendituresndustries.

Detailed information on taxes related to the emmnent of OECD members can be found
in the OECD/EEA database on instruments used feoir@mmental policy and natural
resources management. This database also contBnsation on other instruments, such
as tradable permit systems, deposit refund systemaronmentally motivated subsidies
and voluntary approaches used in environmentatpaoll OECD Member countries, EEA
member countries and some other countries.
(see:http://ec.europa.eu/environment/enveco/database taxation.htm

5.2 Empirical analysis of a company’s environmental expnditures
5.2.1 Introduction

The scale of the environmental protection expenditundertaken by a particular plant can
be assessed in (i) absolute terms (such as in.¥ @icas a percentage of some other
financial value (such as turnover, value addedfitproor total investment (capital
expenditure)), or (iii) as a perception of the tiglamagnitude of costs.

The advantage of the second approach is that rdeptsxmay be more willing to divulge
information on expenditures in percentage ternmgerathan absolute terms, which may be
seen as being commercially sensitive informatidre @lisadvantage is that the comparator
measures may not always be available at the mast,lor that different measures may be
required at different plants. Furthermore, the dmli of dividing environmental
expenditure (which is a mix of capital, operatingsts, administrative costs, and taxes
according to this study) by any of the potentiabkficial comparators is open to question.
The third approach has the advantage that whennditpee numbers are not available,
either as an absolute number or as a percentage, ithstill a measure for the dependent
variable.

While it is possible to have separate questiongHerdifferent types of expenditure (i.e.

investments, current expenditures. etc.), it sedofBous whether respondents would be
able to provide a reliable assessment at this lef/eletail. However, we considered it

useful to at least to split administrative costd taxes from production-related costs.

In order to ensure responses on environmental eXpea questions we included most of
the possible varieties discussed above in the iguestire. The questions were ordered in
a way that the least sensitive questions were afslgtdin that way we still obtained data

on the dependent variable even when a respondeppeld out when confronted with a

sensitive issue.

Respondents were asked about the relative sizeoof facets of environmental
expenditure, namely end-of-pipe technology, prodessgrated technology, operating
costs and investments as a whole. Two sets of ignesivere asked. In the case of the
first, which is indicated with “QUAL” in the tabland in the figure below, respondents
answered on the basis of a qualitative scale (freny low to very high). In the other,
indicated with “QUANT”, they had to select a pertage range — see Box 4. Information
on end-of-pipe and process integrated technologg wallected through qualitative
guestions; information on the investment as a whas collected through quantitative
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guestions; information on operating costs was ctak through both types of questions.
Respondents were asked to assess the size of mmental investment and operating
costs relative to the total investments and opegatiosts, respectively. The statements
from which the variables used in the regressiorevioeiilt can be seen in Box 4.

Box 4: Statements related to the facilities’ ennir@ntal expenditure

From the following five options, please indicate iakih most closel
repreents the relative magnitude of your investment mdip@e on
environmental protection compared to total investirexpenditure over tr
past five years: (1: Very low; 2: Low; 3: Average;High; 5: Very High)

= Investment in pollution control (End-of-pipe teclogy)
= |nvestment in pollution prevention (Process intégdatechnology)

From the following five options, please indicate iakih most closel
represents the relative magnitude of your curregefational) expenditur
on environmental protection cqared to your total operating costs over
past five years: (1: Very low; 2: Low; 3: Average;High; 5: Very High)

From the following five options, please indicate iakih most closel
represents your average annual investment expeediin environmeial
protection as a percentage of total investment edjpere over the past fi\
years (1: less than 1%; 2: 1% - 5%; 3: 5% - 10%;10% -20%; 5: more
than 20%):

From the following five options, please indicate iakih most closel
represents your averagannual current expenditure on environmel
protection as a percentage of total operating castsr the past five year
(1: less than 0.5%; 2: 0.5% -2.5%; 3: 2.5% - 5%; 5% - 10%; 5%:more
than 10%)

5.2.2 Results and analysis

Five variables are used to measure the plant’'sremwviental investment and operating
expenditure relative to total investment expenéguaind operating costs.

In a first set of questions, the respondents wekedto assess the magnitude of their
environmental investment expenditure and environialeperating costs in a qualitative
way. Average and high are the most frequent regbéith 33 % of respondents) for the
magnitude of the environmental investments intacpss integrated in comparison to total
investment. In case of end-of-pipe investmentsréspondents most frequently estimate
these as being high (30 %). In this case, howdherspread between answers is larger.
16 % of respondents assess their end-of pipe imesds to be very low and 14 % as very
high. For the process integrated investments tpeseentages represent 3 % and 11 %,
relatively. The oil industry estimates their endpgde investments to be relatively higher,
while the electricity sector estimates them to bwer than the process integrated
environmental investments. For the metals and thilds and leather industry the
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distribution of answers on the question relatingetwl-of-pipe investments and process
integrated look generally the same. When compahegmnagnitude of operating costs on
environmental protection to total operating co$is most frequent answer is ‘average’,
only the textiles and leather industry has a lasf@re of respondents choosing ‘low’.

In the next set of questions the respondents wskedato assess their environmental
expenditure in a more quantitative way. The distidn of the answers on this question is
depicted in Figure 13. Overall respondents mosyjueatly estimate their investment

expenditure on environmental protection to be 1-f%ototal investments an their

operating expenditure on environmental protectionbé 0.5-2.5 % of total operating

expenditure. Surprisingly, a relatively large prdmm of respondents (21 %) estimate
their environmental investment to be more than 20%tal investment. Especially the oll

industry estimates both expenditures to be relptikgher. the electricity sector and the
metals industry also give a high estimation ofrtl@vestment expenditures with a mode
of > 10 % and 2.5-5 % respectively.

a) Investments in environmental protection as percentage of total investment

20

16 -

12 4

Number of respondents

less than 1% 1% -5% 5% - 10% 10% - 20%  more than 20%
W Total m Oil O Power B Textiles @ Metals

b) Current expenditure on environmental protection as a percentage of total operating costs

Number of respondents
=
(6]

less than 0.5% 0.5% - 2.5% 2.5% - 5% 5% - 10% more than 10%
m Total m Oil O Power B Textiles @ Metals

Figure 13: Quantitative assessment of environmeswpknditure by respondents

The regression results can be seen in Table 1lrdamental strategy and a pro-active
attitude are important drivers for investment apérational expenditure on environmental
protection. The coefficients on the former are sigant and positive for investment
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expenditures in end-of-pipe and process integregeldnologies as well as for operational
expenditures on environmental protection, while ¢befficients on the latter are positive
for operating costs but negative for end-of-pipel @nocess integrated investments. In
other words, environmental strategy increases ideecd both environmental investments
and operational expenditures, while anticipatingiremmental regulation decreases the
relative size of environmental investments and eases the size of the operational
expenditures on environmental protection.

In Figure 14 one can notice that the sum of thetined importance index for
environmental strategy and pro-active attitude ighér than 60% in the case of
investments in process integrated technology. Aatgnof the facility from the parent
company increases the relative size of investmeeind-of-pipe technology, although its
effect is small, as the relative importance indealbout 10% — see Figure 14. In the last
five years plants located in Northern Europe exgrered relatively smaller environmental
investment and operational expenditure on enviratialgrotection. This is probably due
to the fact that the Northern European companiesaanong the leaders in investing in
environmental friendly technologies so that in cangopn with the other regions less
investment and operational expenditures were neeedcomply with the EU
environmental. Probably it were particularly thevniglember States that had to invest in
environmental protection in order to catch up vtk old Member States when joining
the EU.

With regard to the policies affecting investmentd anperational expenditure on
environmental protection, one can notice the nadatiniformity of the coefficients across
the columns of the table. The IPPC, the Waste Frnanrleand the LCP Directives are the
policies retained in the final specifications prase in Table 11. The LCP and Waste
Framework Directive are important drivers of opienadl expenditures on environmental
protection regardless of the format — qualitativeqoantitative — in which the questions
are asked. This testifies to the robustness ofdhelts from the statistical analysis. These
two policies — LCP and Waste Framework- were algmificant determinants of
investment expenditures in end-of-pipe technolqgigkile the IPPC Directive is an
important driver of investment expenditure in psetegrated technologies.

Unfortunately, the same cannot be said about thendas used to measure the importance
of the sectors in explaining the relative size w¥imnmental expenditure. In particular,
the facilities in the Textile and Leather sectod #éimose in the Metal sector seem to have a
higher relative size of end-of-pipe investment (seeond column in Table 11) when
compared to the electricity sector, i.e. the seasad as baseline, but a lower relative size
of the investments as a whole (see fifth columitable 11). However, this result can be
explained by the fact that the investment in theeteicity sector is mainly of a process
integrated nature. In the case of the oil secta@ oan notice the opposite sign of the
coefficients on the sectoral dummy in the operatiogt regression, i.e. negative when the
guestion is framed in a qualitative and positivarjiative terms.

These contrasting signs could be due to the fat rdspondents felt somewhat reticent
about disclosing the relative size of their envinemtal expenditure as a percentage and
provided information of lower quality compared tbetinformation provided to the
gualitative questions. However, as this contrassigg can be observed only in the case of
the sectoral dummies, it could also be due to ¢fegtively small number of observations
in each sector. For the sectoral dummies one cnratice the difference in the relative
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importance index. These dummies seem to be muclk maguortant in the case of the
guantitative questions than in the qualitative ¢joes. The reason for this difference is
however unclear.

Table 11: Expenditure. Magnitude of environmentalestments and operating costs compared to total
investments and operating costs over the pasyéaes.

Notes: the numbers between parentheses denotestisstics for the coefficients shown in the table

End-of-pipe Process Operating | Investments Operating
(qual) Jrzgisiice Costs (qual) (quant) Cosis
(qual) (quant)

Environmental
Strategy 0.56 (4.27) | 0.55 (4.40 0.17 (1.80) 0.21 (1.79)
Pro-active
Attitude -0.36 (-2.12)| -0.22 (-1.96) 0.29 (3.45)
Autonomy 0.31 (1.83)
Oil Sector 0.72 (2.16)] -0.50 (-2.01)0.52 (-1.99) 1.00 (3. 41)
Metals 1.27 (3.37) -0.62 (-2.06)
Textiles and
Leather 0.67 (1.84) -0.37 (-2.19) -0.94 (-3.011)
Northern
Europe -0.68 (-2.02) -0.72 (-5.28)
IPPC Directive 0.28 (3.86 0.35 (2.77)
Waste
Eramework 0.38 (2.36) 0.33 (3.33 0.24 (1.67)
LCP Directive | 0.25 (2.78) 0.17 (2.15) 0.1688).
Adjusted R 0.28 0.26 0.34 0.26 0.15
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Figure 14: Expenditure. Relative importance indexthe regression related to the facilities’ envirnental
investments and operating costs.

Notes: indices of policy variables are shown bysbsurrounded by a red broken line; indices of seata
location variables are shown by bars with a blaelt@rn.

5.2.3 Conclusions

One can conclude that in the last five years faedliwith an environmental strategy spent
a considerable higher amount of investment experefitand operational expenditures on
environmental protection. Facilities with a profeetattitude are more likely to have
higher operational expenditures on environmentaitgation, while their investment
expenditures on end-of-pipe and process integrasmthnologies will be smaller.
Environmental policies such as the LCP, IPPC aedWaste Framework Directives are
important drivers of investment and operationalesxptures on environment protection.
In some instances, the sector to which facilitielbg was also an important factor.

5.3 Comparative analysis of Eurostat's environmental potection
expenditures

5.3.1 Data
Some of the National Statistical Offices startedadaollection on environmental
expenditures as early as from the beginning oflt®80s (the Netherlands, Germany).

Initiated by Eurostat, this experience was usedldt (and OECD) level to develop
guidelines on data collection, in the beginning tbé 1990s. This resulted in the
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development of SERIEE, the European System focdtlection of economic data on the
environment (Eurostat (1994a/b)).

From 1995 onwards, data have been collected byohiti Statistical Offices and
submitted to Eurostat, which have published thest@ dn their website. Although not
available for all year from 1995 onwards, and rstdll Member, the data published by
Eurostat can be used to get an impression of ther@nce of Environmental Protection
Expenditure (EPE) in the industry. From 1995 to ®0Burostat publishes only data on
investments EPE in Member States, from 2001 onwaitds current EPE are published.

In paragraph 5.3.3, a summary of these data imgmwethe EU average. To fill the gaps
of lacking data for some years and some MembereS§tathe available data on
environmental expenditure have first been dividgdtdtal gross production values at
Member State level. This results for each year icedain number of observations of
relative environmental expenditures. The numbeavailable observations is presented in
the graph below.

21 Aufbetof

observations .
18 | maximal

15 A

12 4

minimal

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005

Figure 15:Number of minimal and maximal observations avadadil Eurostat databases on environmental
protection investments in Member States

It can be seen that the number of Member Statdsdiliamit data on environmental
protection investments increased from 2 in 199%atmmaximum of 20 in 2004. The
difference between the minimum and maximum numib@beervations is linked with the
sectoral coverage, which is not the same in all BlemStates.

5.3.2 Analysis

From the available observations, the relative ahnaavironmental investment
expenditures in the EU are calculated (broken Jimssthe un-weighted sectoral averages
of data for the Member States. For tt@rent annual EPE (data available from 2001
onwards) for all of the Member States data haven lestimated for all years, either by
inter- or extra-polation, so as to avoid unlikelgnaal fluctuations, due to different
Member States coverage of the sample. The resultte environmental protection
expenditures are shown by the full lines in Figliée
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Figure 16: Environmental Protection Expenditure$*, average for the EU, 1995 — 2005 (investments)
and 2001 — 2005 (total EPE), as % of total sectpralduction value, based on Eurostat EPE and Elthkle

This graph shows the annual EPE in the 5 sectodiest for the period 1995 — 2005.
Sector investments EPE show several peaks, buteawrer higher than 1.5% of sectoral
production values. Investments EPE are higher enséctors strongly related to energy
policy (refineries, mining and power), EPE investitisein the base metals (less than
0.25% of production value) and textile industryw@ than 0.15% of production value)
are at a lower level.

The graph also shows that the level of total anfiRE (shown for the period 2001 —

2005) is highly influenced by the pattern of EPEestments. Current expenditures (the
difference between total and investment EPE) areenwr less stable. Expressed as
percentage of production values, no general upwadbwnward trend for the EPE can be
recognised in the period 1995 — 2005. Relative)hHevels of total EPE are typically the

result of incidental peaks in EPE investments.

After 2001 Eurostat not only started to collecbmhation form Member States on current
environmental expenditures, but also on the distnc between end-of-pipe and
integrated investments EPE. Although surveying integratecegtments requires more
advanced statistical techniques, most Member States been able in the last years to
submit such information to Eurostat.

This being the case, it is interesting to assesshiare of integrated investments in total
environmental investment expenditures, and alsagiplestrends (although the period for
surveying this information is relatively short). rFeach of the 5 sectors studied, the
integrated investments have been summed to a Eamdpeal and compared with the total
environmental investments in the EU as recordeBupstat (Figure 17).
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Figure 17: Integrated investments as percentagetaf environmental protection investments, EU Wtsd
average, based on Eurostat EPE

Figure 17 shows the share of integrated investmaritdal environmental investments for
the EU. On average, between 35% and 50% of envieotathinvestments is classified as
integrated. For some of the sectors an upward tsenths to be present: textile, refineries
and the base metal sector. However, no firm comrsscan be drawn from this result, as
for 2001 and 2005 the number of observations ishmogver than for the years in-
between.

In the other sectors such a trend cannot be olitefver the oil and gas extraction
(‘mining’) sector, it appears that integrated irtwasnts come down to between 20 — 35%,
for the electricity sector integrated investmemsr to fluctuate between 35% and almost
70% at EU level.

The conclusion can be that integrated investmeantsn fan important part of all
environmental investments in the EU, apparenthdileg to a more cost effective
compliance than with the application of end-of-pipehnologies.

Finally, the annual environmental protection expemd are compared between the EU
(average of 2001-2005), Australia and the US (FadL8).
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Figure 18: Annualised environmental expenditurespacentage of gross production value for different
sectors and per environmental domain for the Euampénion, Australia and United States of America

Source: based on Eurostat EPE statistics, Euklefwgrage 2001-2005), EPA US (1999), and Australia
Statistics (2001)

In general, we can conclude that the environmegxpkenditure in the EU account for
broadly similar levels of costs for firms operatimgthe EU, Australia and the United
States. But as no recent data are available foluthg1999) and Australia (2001) this
conclusion should be considered with care.

5.4 Comparative analysis of sectoral environmental expwliture at
the level of Member States

5.4.1 Data

The comparative sectoral analysis further focusescost structure (environmental
expenditures per domain) and on the relative le¥edxpenditures compared to sectoral
production or output.

For the comparative sectoral analysis of envirortalenvestments data were collected
from Eurostat for 7 EU Member States for which sdst®rt) time series are available on
the Eurostat website. These countries are: theexatids, Slovenia, United Kingdom,
Hungary, France, Czech Republic and Germany. All ®zech Republic were target

Sectoral Costs of Environmental Policy 105



Environmentabenditures in response to environmental policies

countries in our survey. In Chapter 1 the avaiigbdf data on environmental investments
is already discussed. For some countries the wpeled 2001 — 2005 is covered, for
others only partial data are available.

For the comparative sectoral analysis of annualrenmental expenditures, data have
been collected for 11 countries: 9 Member StatethefEU (Austria, Czech Republic,
Germany, Estonia, Spain, Netherlands, Poland, Sweael United Kingdom) and the
United States and Australia. In the majority ofesadata have been obtained through the
respective websites of the National Statisticaic@#f, whereas for Poland and Spain data
of Eurostat have been used.

In Table 12 the details of the data availabilitg presented.

Table 12: Data available from statistical offices environmental expenditures by type of domain

. . . Admin- Othe_r/
Country Air Water Soll Waste | Noise | Nature | . . Multi
istrative domain

Australia X X X X X X
Austria X X X X
Czech Rep X X X X X
Germany X X X X
Estonia X X X X X X X
Spain X X X X X X
Netherlands X X X X X X X
Poland (x) X (x) X
Sweden X X X X
United Kingdom X X X X X X X
United States X X X X X X X

All countries present data on the three main doshah environment: air, water and
wasté®. For the other domains only about half of the @rtries publish (detailed) data.
Of the 9 EU Member States analysed, only 2 puldata on administrative costs (also
Australia and the US present these costs). For dleenber States, these costs are hidden
in the general domain “other costs”. This makeshdtrd to analyse the possible
development of these costs to industry.

Despite the current focus of environmental policyadimate change, so far little to no
information on expenditures linked with climate ipgl is available. The costs (if
recorded) are probably hidden in the air polluti@missions domain. A reason why these
expenditures are not yet clearly recorded/publisimeg be that it is not evident how to
record costs of climate policy, as in many cadss,ricremental investments will be paid
back (at least partly) by revenues from energyregsii.

'8 For Poland only water and all other domains togretine published by the Polish Statistical Offfoe,
Spain, in the national publication for current exghitures no distinction between domains is made.
'9In the Dutch annual survey on environmental exfieres in Industry, the following accounting ruks
given: (1) assess the additional investment experedi of the environmental friendly device, complaie
the non environmental friendly device and (2) asdethe additional investment expenditures are NOT
earned back within 3 years (if within 3 yearssiassumed to be a non environmental investments and
should not be recorded as environmental) (CBS, 006
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In Table 13, information is summarised on time eeiavailable, the detail level for the
information on investments (as a total and/or &glt up in end-of-pipe and integrated
environmental investments), and details on theaimeral costs.

Table 13: Data available from statistical offices environmental expenditures by years and categbry

expenditure

Country Years CAPEX IT;?/%:E{?Q OPEX E)f:)eerr?g.l Revenues An r::L(J)z;Itlssed
Eurostat 2001-2005 X X X
Australia 2001 X X
Austria 2004 X X X
Czech
Ropublic | (1985200 | X X X
Germany 1994-2003 X X X X
Estonia 2004 X X X X X
Spain 2004 X X X
Netherlands | 1990-2005 X X X X
Poland 2000-2005 X
Sweden 1999-2004 X X
UK 2000-2004 X X
United
States 1999 X X % X

CAPEX: capital expenditures
OPEX: operational expenditures

Consistent long time series are only available dofew countries (Czech Republic,
Germany and the Netherlands). It should be notext the most recent data on
environmental expenditures in Australia and thetéthBStates are already 6 to 8 years out
of date. This makes it hard to make an analysighef dynamics of environmental
expenditures in the longer term, which would beresentative for the EU (or OECD).
Therefore, in this Chapter the analysis of thessadycs is only presented for 1 country
(the Netherlands), which at least shows how dynamigronmental expenditures are.

All countries publish data on capital expendit @APEX = environmental investments),
but only half of them detail these investments Hertto end-of-pipe and integrated in
national statistics. At the same time, Eurostatlipbies data on integrated investments for
these countries. So sometimes, at a national lesgldetailed data is published than at the
European level.

All countries, except Poland, publish data on oji@nal expenditures (OPEX) in national
statistics. But only a very few countries providersmdetailed information on the structure
of the operational expenditures. Actually only 3tbé 11 sources referred to make a
distinction between internal (costs of own persgnrenergy, etc.) and external
(environmental charges, waste disposal by contractwaste water treatment by third
parties, external advice, soil sanitation, etcyiremmental costs. This makes it in many
cases impossible to analyse the dynamics of tHerdift elements in operational costs.
Only for the Netherlands such analysis could beemzattly (not at sectoral level though,
as for too many years data are classified as cemti@ in the reported tables). Also on
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revenues of environmental activities little datavsilable, only Poland and Estonia report
this explicitly.

Finally, only two Member States (Germany and thehBdands) report annualised

environmental costs (in which investments are regreed by the annual depreciation and
interest, and summed with the annual operationatsgo Annualised costs have the
advantage over annual environmental CAPEX and OREpénditures that they better

represent the average burden to industries an@ftiter enable a more representative
analysis of the dynamics of environmental outlays.

For the analysis, it is important to compare exjgenes in a (more or less) harmonised
way. This means that capital and operational expemd need to be summed. As
investments show large fluctuations, theerageinvestment has been estimated, based on
available information on time series for investnsefitogether with the annual operational
expenditures (latest year available), this resslesproxy for annual costs.

In Table 14 the sectoral coverage (NACE) of theadatblished by national statistical

offices is given and compared with the sectorakcage of economic data in the EUklems
database (EU KLEMS, 2007).

Table 14: Data available from statistical offices environmental expenditures by NACE sector

Country gﬁté?ﬁﬁ'r?g T(Téglti;nd Refineries Base metal | Electricity
EUklems 11,12 17-19 23 27,28 40,41
Australia 11 17-19 23,24 27,28 40
Austria 17 23 27 40,41
Czech Rep 11,12 17 23 27,28 40,41
Germany 11,12 17-22 23 27,28 40,41
Estonia 11,12 17 23 27 40
Spain 17 23 27,28 40,41
Netherlands 11,12 17-19 23 27 40
Poland 11 17 23 27 40
Sweden 17-19 23 27 40
United Kingdom 11,12 17 23 27 40
United States 11,12 17 23 27 40

Table 14 shows what was already noticed in Chaptethe sectoral coverage is not
consistent with the sectors in this study. In nmzees data are only available at a more
aggregated level. Another complication is that ecoic data covered by the EUklems
database, which has the advantage of a consigenf sconomic information for almost
all EU Member States and the United States, acepassented at a more aggregated level,
than often the data on environmental expenditufssone of the key elements in the
analysis is the relation between economic perfoomaand environmental expenditures,
this pushes the analysis away from the originadlgickd level of detail.

It can be concluded that the comparative analysgecotoral environmental expenditures
is limited by the way data are collected and preskrFrequency is still a large problem,
but also the coverage of certain cost elements rthight be important in the analysis
makes it more difficult to come to general conaasi The (lack of) sectoral detail also
forces the analysis at a higher aggregation tharega
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5.4.2 Extraction (mining) (NACE 11)

This sector is included as part of the oil cRQiks only very few countries in the analysis
have major oil drilling activities, the analysishiardly representative for this part of the oil
chain. Apart from that, the mining sector coversnast of the countries, more than just
(mainly) oil extraction. Only for the Netherlandsdathe UK most mining activities are

linked with oil and gas.

a) Investments

Figure 19 shows the specific investments for emwitental protection of the extraction
sector in 4 countries for which times series ailable.

Environmental investments are limited to a maximom0.5% of production value
(Netherlands in 2002), in the UK the level of inwvaents is on average about 0.1% of
production value.

Both in the UK and Netherlands, integrated investimdorm often a significant part of
environmental investments. On average, integratadestiments form 38% of
environmental investments, but there is no cleardvisible.
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Figure 19: Annual environmental investments inrtiring sector, as % of production value, 2001 —-£200

b) Annualised expenditures

For 8 of the 11 countries in this comparative asialythe total annual environmental
expenditures can be presented for the extractiotoiseAgain, it should be stressed that
these expenditures relate to quite different extramperations. For the Netherlands and
the UK, the annualised costs more or less reprakentosts for the “oil chain” (but also

natural gas is included), for the other countriewide range of extraction activities is

included, which logically can result in differentraual cost profiles.

2 Refineries are discussed in paragraph 5.3.5
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In Figure 20 the annualised environmental expenektin the extraction sector are shown,
as a percentage of respectively total annual (ypossluction value and the value added.
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Figure 20: Annualised environmental expenditurethaextraction sector, per environmental domam%a
of gross production value and as % of value adtddst year available

There is a large fluctuation between countriesAustralia and the US less than 0.5% of
production value is spent on environment, wheraathe Czech Republic this is almost
3.5%. Poland reports net revenues for waste inséisof’. For the Netherlands and UK
(coming closest to representing the oil chain), dhaualised expenditures are some 0.7-
0.8% of production value and 1% of value added.

c) Dynamics of costs

To get an impression of how environmental expenegthave developed over a longer
time period, for the Netherlands the environmentat profile of the oil & gas sector is
presented. In the figure the annual costs for €utos have been related to the amount of
oil equivalents produced, but the sector actualigaminated by gas productié.
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Figure 21: Environmental expenditures per tonneegjuivalent in the Netherlands, 1990 — 2005 (pléce!
2006)

2 This implies that for waste, no net costs are niad®land in the extraction sector.
22 1n the Netherlands, the oil and gas sector issoreal in weight, dominated by gas production. Oil
production represents only 1.3-2.7weight% of teta¢rgy products produced.

Sectoral Costs of Environmental Policy 110



Environmentabenditures in response to environmental policies

The graph does not show a clear upward trend ipéhied 1990 — 2005. Costs fluctuate
between € 0.75 and € 1.1 per tonne oil equiva®ome of the costs fluctuations can be
explained due to an incidental drop or increasexpienditures (for example for soil, in

1993 a high amount has been spent; for waste, 2(1@2 costs decrease considerably).
None of the environmental domains is dominant istderms. Costs in the different

domains are more or less stable (except for theiomad exception for waste and soil).

Costs for waste and air are somewhat higher thath&®other domains (for which costs

are comparable).

Overall, it can be seen that this sector in thehBidéands achieves the needed (and
increasing) level of environmental protection atrenor less stable costs of around € 1 per
tonne oil equivalent. During the last 5 years, gbetor was able to decrease specific costs
by about € 0.3 per tonne oil equivalent. This maydbe to internal pressure to increase
efficiency of environmental measures (as the emwirental costs for this sector are
relatively high compared to the oil price and pratiin cost%’)

5.4.3 Textiles and leather (NACE 17-19)
The textile sector (including leather) is presenali Member States that are considered. In
most Member States, the sectoral production idestabdecreasing. In some of the new
Member States, the textile and leathers industof growing economic importance.

a) Investments
Environmental investments in this sector are sntalipnpared to total production value.

On average, 0.1% or less of production value isiaigt needed for environmental
investments as is shown in Figure 22.

%3 During the 1990ss, the oil price was about $ 2Cbperel, or about $ 140 per tonne. Productionscobt
crude oil in Europe are high compared to the Midgst. So any saving in production costs diredtscts
profitability of the oil sector.
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Figure 22: Annual environmental investments inttheile industry, as % of production value, 2002005

Although it might be expected that in new Membeat& the level of environmental

investments in the textile sector might be relatiigh?®, the graph shows that this is not
necessarily the case. In Hungary specific envirantaleénvestments are well below the

average. In the Czech Republic only for one yearttvironmental investments are above
average. In Slovenia environmental investments tertde average.

Environmental investments fluctuate and are irraguhis is for example clear for the
Czech Republic, the UK and the Netherlands, in tvk&ses the highest level of recorded
environmental investments is sometimes more thatiés the lowest recorded level.
Moreover, there does not seem to be a generalrpdttere or less similar trends in all
Member States) of environmental investméhts

It can also be seen, that integrated environmemtalstments make up a significant part
(sometimes above 50%, on average 46%) of overaif@mmental investments in this
sector.

Figure 23 shows the structure of the environmeantastments in the textiles industry in
various Member States.

% n new Member States one may expect higher enviemtal investments due to increasing capacity
(sectoral growth) and due to updating old productazilities (to comply with EU regulations andie
more competitive).

% Although a general pattern might be expected essiments partially follow the implementation ofine
EU legislation.
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Figure 23: Annual environmental investments intthdile industry, per environmental domain, engsipe
and integrated, as % of production value, 2001 85320

The focus of environmental investments in the kestindustry is quite differentiated. In
the Czech Republic the focus is on investmentsaforas in the Netherlands. But in
Slovenia, the UK and France, water related investsndominate overall investments.
Investments for waste are relatively small.
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In the textiles sector, integrated environment&kegtments occur in every domain and
every Member State.

b) Annualised expenditures
For all 11 countries in this analysis, the spec#imualised environmental expenditures

can be estimated. On average these are 0.31% @irdldleiction value, and the range is
0.72% (Sweden) to 0.04 % (Poland) (Figure 24)
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Figure 24: Annualised environmental expenditurethimtextiles industry, per environmental domat %8
of gross production value and as % of value adtddst year available

The highest specific environmental costs are rembifdr Sweden, being about 2 times
higher than the average. Also in the Netherlandssgiecific costs are significantly higher
than the average.

In 3 countries, Austria, Poland and the United &tathe specific costs are less than 50%
of the average.

On average, about half of the specific costs dede@ to water. In all but one of the 11
countries the expenditures for water are domir@lightly more than half of expenditures
is related to other domains. In most countries #&astthe second domain for which
expenditures are made. The share in total enviratahexpenditures for waste is about
30%. On air, the textiles sector expenditures elaively low (15%).

The specific costs expressed as percentage of ealded are on average about 3 times
higher than expressed as percentage of produciioe v

c) Dynamics of costs

The development of specific environmental expemdgland the structure thereof in the
textiles industry is presented in Figure 25.
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Figure 25: Environmental expenditures in the testiindustry, per 1000 € gross production valuethm
Netherlands. 1990 — 2005 (price level 2006)

The specific environmental expenditures in theilextindustry (per € 1000 prodcution

value) increase from less than € 2 in the beginwiiiipe 90-ties, to about € 5 after 1995.
The last ten years, specific expenditures areivelgitstable. The structure of expenditures
has also shifted during the period. Whereas in 1880majority of costs were linked with

waste, the focus shifted to air in the mid 1990»g, also costs in the water domain
developed rapidly. From 2000 onwards, costs fotevhecome again more important.

5.4.4 Oil refineries (NACE 23)

The olil refining sector is a main player in the &uwan industry, and in many countries
refining capacity is present.

a) Investments

The specific investments for environmental protectn the refining sector show that in
most cases these are below € 2 per tonne oil cefine
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Figure 26: Annual environmental investments indleefining industry, in € per tonne oil refinedD01 —

2005
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In a few cases there are peaks in investments @yrig 2003 and 2005, UK 2004). In
the old Member States, specific annual investmargsaround € 1 per tonne. The high
specific investments in Hungary are most likel\kéd to measures to comply with the EU
environmental regulation.

As Figure 27 shows, the investments in Member State mostly linked with air and to a
less extent to water.
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Figure 27: Annual environmental investments indheefining industry, per environmental domain dewf-
pipe and integrated in € per tonne oil refined 2602005

On average, the share of integrated investment®tal environmental investments is
some 25%, but there is a wide variation (one ye#r almost all investments integrated
for a certain domain, next year end-of-pipe). Frar% countries analysed, there is no clear
trend is visible. At EU level, the trend appeardeoupward (see Figure 17).

b) Annualised expenditures

For 10 countries annualised expenditures can bmasid. On average, these specific
expenditures are some € 3.30 per tonne oil, asshowigure 28.
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Figure 28: Annualised environmental expenditurethaoil refining industry, per environmental domai
€ per tonne oil refined, latest year available

Highest costs are recorded for Germany, where fpeoists are twice the average. Also
relatively high specific costs are recorded for thetherlands, the United States and
Australia. Austria, the Czech Republic and the QWknf a group of countries with more or

less average specific costs. For Spain, PolandSameden, specific costs are estimated
between 2 times and 4 times lower than average.

In general about 50% of environmental cost fornedfies is related to air, 25% to water
and the rest to other domains. This also roughplieg to the individual countries, with
the exception of Australia, Sweden and the UK.

It should be noted that in a sector for which loinge (more or less) harmonised standards
at the EU level exist, such large differences dahlk® observed in costs. This is even
more surprising as the refining process is alsatikagly comparable in the different
countries. There are a few explanations possibléhfese large differences:
- Different levels of environmental protection (iie.some countries EU standards
are not achieved and in other countries EU staisdame exceeded);
- Difference in local costs - making it much cheajpesne country to comply with a
certain standard than in another;
- Different data collection methods, leading to ashiaresult&’.

From the data used in the analysis, it is not jpdessd objectively answer this question,
but the first two possible explanations would opéytially explain the large differences.
This makes it probable that data on environmermstiscare to a certain extent biased.

c) Dynamics of costs

The development of the specific environmental eggares in the oil refining industry in
the Netherlands is presented in Figure 29.

% |In one of the data sources, the difference betwpenational costs for several years is very |§rgk0
times), whereas it is more likely that operatior@dts are developing regularly. The explanatiothieydata-
provider given is that the samples differ substdiytbetween years.
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Figure 29: Environmental expenditures in the oifimeg industry in € per tonne oil refined, in the
Netherlands, 1990 — 2005 (price level 2006)

The specific costs increase from about € 3 perdarihin the beginning of the nineties,
after 1997 a stepwise increase can be observed dbohling the environmental costs for
the oil industry to over € 5. The increase in sfiecosts is linked with a doubling of costs
for air, while other environmental expenditures aamquite stable during the 15 years
time period.

5.4.5 Base metal (NACE 27)

For the iron and steel industry, hardly any dethitlata on environmental protection
expenditures are available. But even at the lev¢h® base metal industry (which also
includes aluminium and other basic metal produgtion comparable data are available.
Therefore, data in this section refer to the bastah{NACE 27) and the metal products
(NACE 28) industry.

a) Investments
The Figure 30 shows that the level of environmeimadstments varies largely between

Member States. On average in this sector, aboft @flannual production value is spent
on environmental investments.

Sectoral Costs of Environmental Policy 118



Environmentabenditures in response to environmental policies

0,25%
0,20% -
0,15% -
:' N
0,10% . ; L
v . — =
. - S

’

.
0,05% 4 « P

! - ‘ b -
- = - .
.
-~
0,00% T T T 1
2001 2002 2003 2004 2005

Slovenia = = = :Slovenia, integrated

Hungary - = = :Hungary, integrated

Czech Republic Czech Republic, integrated

Average Average, integrated

0,25%

0,20%

0,15%

0,10%

0,05%

_____

0,00%

2005

""""" &z
2001 2002 2003 2004
Netherlands =« Netherlands, int
UK UK, integrated
France = . France, integrated
Germany - . Germany, integrated
Average Average, integrated

Figure 30: Annual environmental investments inlthese metal and metal products industry as % ofgros
production value, 2001 — 2005

In Slovenia peaks in environmental investmentslzawobserved, in other Member States
the environmental investments in this sector age oe below the average and are quite

comparable.

On average, some 23% of total environmental investsare integrated. It seems as if the
share of this kind of investments slowly increagesalso is shown in the analysis at the
EU level (Figure 17), but whether this is a tremd&@incidence is difficult to assess.
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Figure 31: Annual environmental investments in these metal and metal products industry, per
environmental domain, end-of-pipe and integrated%@of gross production value, 2001 — 2005

In general, about half of environmental investmeistdinked with air. Water related
investments are mainly recorded in Slovenia, CzRejpublic, France and Germany.
Investments for waste and for other environmentatains are mostly incidental and form
the rest of environmental investments.
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b) Annualised expenditures

In all 11 countries analysed this sector is presastis shown in Figure 32. On average,
the environmental expenditures in this sector aréc0of the production value (maximal
1.05%, minimal 0.15%), and 2.1% of value added (mak3%, minimal 0.65%).
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Figure 32: Annualised environmental expendituresttia base metal and metal products industry, per
environmental domain as % of gross production valoue as % of value added, latest year available

In Austria, Germany and the Netherlands the anseghlenvironmental expenditures are
relatively high (up to 1.5 times the average). WweSlen, the UK, US and Czech Repubilic,
the annual costs are near the average. In Spastraha, Poland and Estonia, the specific
environmental costs are relatively low. There isctear dominance of one of the 3 main
environmental domains: on average, about the sasgent in each of the three domains.

c) Dynamics of costs

To assess the specific environmental costs fobéise metal industry, for the Netherlands
the environmental costs of this sector have bewead to steel production. The results are
shown in Figure 33.

In the beginning of the 1990s, environmental cagre dominated by expenditures for air
(about 75% of total), being a result from high istneents for air protection before 1990.
After 1990 little to no new environmental investrtgefor air caused the annualised costs
to gradually decrease from over € 25 per tonnel #e£990 to slightly above € 15 in
1997. At the same time, expenditures in other dosnaecame more important, by 1997
covering about 50% of total environmental coststhie period 1997 — 2000, again large
investments have been made for environmental grobemow covering next to air also
water, soil and waste. This results in the peatmvironmental costs in 2000 (again about
€25 per tonne steel). After 2000, costs gradualyrelased to about € 20 per tonne steel in
2005 (no high investments in this period).
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Figure 33: Environmental expenditures in the bassgamindustry in € per tonne steel produced, in the
Netherlands, 1990 — 2005 (price level 2006)

5.4.6 Electricity (NACE 40)

For the electricity sector (NACE 40), it is possilib compare environmental costs with
electricity production, enabling a comparison betweountries of specific environmental
costs. For a few countries (Austria, Czech RepublBermany and Spain) the
environmental expenditures also include the wateduyction sector, thus overestimating
(slightly) the specific costs.

a) Investments

For the electricity sector, there is no large défece in average specific environmental
investments, which are estimated at about € 1 p@rhMproduced. And although the
investments fluctuate from year to year, the speaivestments all are within a small
bandwidth, with a maximum of about € 2 per MWh (K 34). Investments in the new
Member States are in general higher than in thevidthber States, which is likely linked
with the ongoing implementation of EU regulatiorafge Combustion Plants directive,
IPPC). In old Member States such as France, Netim#sland the UK, in some of the
years, the specific investments of the electriségtor are near to zero, and well below the
average.

It can also be seen that in the electricity sectegrated investments form about 50% of
total environmental investments, which is a highcpetage (compared to the other sectors
studied). This is probably due to the investmentsustainable electricity production
(wind mills, (small) hydro power).
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Figure 34: Annual environmental investments indletricity sector, in € per MWh produced, 2001002

The period of the analysis is too short to cleadg a trend toward more integrated and
less end-of-pipe investments, but it is reasonabl@gssume that in the coming years end-
of-pipe investments will mainly be linked to comju@ of the approximation to EU in
new Member States and investments in traditionaintal power plants throughout the
EU. On the other hand, integrated investments vallinked with sustainable electricity
production and with the commitments the EU has meaalk wants to make on climate
change for the near future and the longer terns Takes it reasonable to assume a larger
share of such investments in the overall envirorialenvestments.

In Figure 35 the environmental investments per ttguare subdivided by domain. Again
this picture clearly shows that in new Member $tatger specific investments are
needed during 2001 — 2005 than in old Member Stéfleseover, it can be seen that
especially in the domain air, which also constguthe larges part of environmental
investments, the share of integrated investments general large. Only in the Czech
Republic high investments have been made for watidre period covered in the graph. In
some countries, Slovenia, Hungary and the UK imaests for waste have been
significant. For France, the environmental investim&ructure is very different than in
other Member States, due to the widespread use ucfear reactors (leading to
investments under the domain “other”).
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Figure 35: Annual environmental investments in tieity sector, per environmental domain, end-giei
and integrated, in € per MWh produced, 2001 — 2005
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b) Annualised expenditures

The annualised expenditures of the electricity @eere estimated at being between
roughly € 2.50 and € 4.50 per MWh, with 2 exceptifor Spain and the UK, where costs
are significant lower than in other countries (FeG6).
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Figure 36: Annualised environmental expenditureghim electricity sector, per environmental domair€i
per MWh produced, latest year available

The differences between the countries may resuith freal cost differences, but will also
depend on the structure of the electricity sedtor.example, in case a significant share of
electricity is produced by hydro power plants, thidl lead to lower costs for air, but
higher costs for water. Although the productiomsture of the sector will affect the level
and pattern of environmental expenditures, theiBpeosts in countries with a high share
(> 70%) of thermal power in total electricity pradion (Estonia, the Netherlands, Poland,
UK) do not necessarily have higher costs than camtvith a more diversified structure
(such as Austria, Germany, Czech Republic).

Overall, costs for the air domain make 50% of thtalt Costs for waste management are
also quite important (some 15-20%) in the eledricector (fly ash, gypsum). Other
domains lead to less specific costs.

c) Dynamics of costs
Figure 37 shows the development of annual environaheosts of the electricity sector in

the Netherlands. The graph shows that annualisettoemental costs are estimated
between € 3 and € 4.80 per MWh, with a peak in 199& fluctuation in the costs during
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the period 1990 - 2005 is for the largest part edusy the fluctuation of costs in the air-
domain. Due to investments in emission reductiothéperiod 1992 — 1994, costs for air
almost doubled, but after 1995 the electricity seechieves large savings on the costs of
the reduction of air pollution. Partly this will lgkie to the way annual costs are estimated
(as depreciation and interest will depend on inmesits from the past, so an investment
peak may first lead to increasing costs, but ierathe peak the investments remain at a
low level and the annualised capital costs will rdase). Another explanation of the
decreasing costs can be that due to learning sffébhe specific costs of emission
reduction decrease (see Jantzen (1995), Oostéeafl§) and Oosterhuis (2007)).

The costs in other domains than air remain abalilestover the period. The costs of
climate change policy are represented during teeHayears, increasing from O to € 0.5
per MWh. These costs refer to (mainly) investmentsvind turbines by the electricity
sector (CBS, 2007Db).
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Figure 37: Environmental expenditures in the elietr sector. in € per MWh produced, in the Netheds,
1990 — 2005 (price level 2006)

5.4.7 Structure of environmental expenditures: internal ad external
environmental expenditures

The structure of environmental expenditures, witfoeus on the distinction between
internal and external environmental costs, ovemgér period can only be studied for one
Member State (the Netherlands). Figure 38 showenaititeresting developments of the
environmental expenditures in the Dutch industrAQ¥ sectors 11 to 41 covered by the
data on industries). First of all, in absolute tgrannualised environmental expenditures
increased consistently until 2002 (with an avenagesase of 4.8% per year), after 2002 a
slightly downward trend is visible (with an averadecreaseof 1.8% per year). The
downward trend is due to the reduction of intermavironmental costs in industry, but
also external costs decrease. Only “other exteroats” (that include amongst others:
costs for soil sanitation, external advice and melewater related services) increase after
2002.
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Figure 38: Total annual environmental costs (for G 11-41), divided in internal and external coste
Netherlands (current prices)

There are several explanations possible for thelatesdecrease in costs after 2002:

- The stagnations of economic growth after 2001, lvhiso caused a lower level of
environmental investments and stabilisation ofrimaéoperational costs;

- Ongoing technological improvements that increadeel ¢ost effectiveness of
measures to reduce pollution (more pollution carabated at the same costs, or
the same pollution at lower costs). This phenomeas already recognised in the
1990s (Jantzen et al., 1995) and is recently watldhented in recent studies for
the EU and the Dutch Environmental Agency (MNP) g@dchuis 2006 and 2007).

When comparing the development of internal and reatecosts, it appears that the
external costs on average increased by 3.5% per aea the internal costs by 2.3%. As a
result, external costs have become more impontaitiel period 1997 — 2005.

The large variability in the share of environmentakts between sectors is shown in
Figure 39. For some industries, external envirortaleaosts may be higher than the costs
of their own measures/equipment (for example, thpep industry). This may be of
importance for some industries, as they may be @blenfluence costs of their own
equipment, but influence on external environmemiadts (public services and waste
contractors) may be more difficult. For the sectoevant to this study, the highest
relative external costs are borne by the textiesistry.
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Figure 39: Share of environmental costs in valudetlof manufacturing industries, the Netherlands

5.4.8 Conclusions of the comparative analysis

Although there are sometimes large differenceshm $pecific expenditures between
countries, in general results are quite compardfde.some differences of specific costs
and the structure thereof, explanations are pasdiadr example, the production structure
of sectors are not homogenous (electricity produacts based on hydropower, (brown)
coal, natural gas and nuclear, leading to diffeneviestment and cost profiles) or national
standards are more strict than EU ones (for exargpleefineries in the Netherlands).

Also the accession to EU has lead to a peak inr@mwviental investments in the new
Member States.

But in certain cases it is hard to understand whgrie country specific costs are up to 8
times higher than in another country. A possiblpl@xation is the lack of consistency in
the data sets used. National statistical officesuasious different ways of collecting data
on environmental expenditures in their surveysdilegafrom a basic to a more advanced
representation of the environmental domains suikeye

Investments show large fluctuations, which is lagigmplementation of EU law is linked
to time schedules, and investments follow the itmest cycle). But although EU
legislation often has to be implemented in the same framework in all Member States,
no such investment patterns surface from the aisalyhis may be due to the timing of
investments and the short period for which dateevesrilable for analysis (2001-2005).

Within EU, larger differences occur than in compan with Australia and US. So in
general environmental costs for industry outside Bty are of a comparable level to the
EU average. A problem with this comparison is ftii@ita on environmental expenditures
are not always comparable (sector (NACE) clasgifioa availability of sufficient data
etc.).

There is no clear and general trend of increasmgr@enmental expenditures. In some
sectors (oil and gas, base metal and electricagjscremain stable within a certain range,
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for refineries and the textile industry, a clear@ase in specific costs can be observed. As
this trend analysis could only be done for one Mentate (the Netherlands), no general
conclusions can be drawn from this. However, a iptesexplanation of more or less
stable costs (or costs that increase less thant tgexpected, based on the assumption of
higher marginal abatement costs when reducing “margpollution) is the decrease of
‘unit costs’ (which are comparable with the specdosts referred to in this analysis) due
to technological developments (see for example &@bsts et al. 2006 and Oosterhuis,
2007).

From the results, it looks as if environmental exgiires do not form a large cost driver
for the sectors, and specific costs do not necégssacrease (even when standards
become stricter). An indication that other fact{ffs&an environment) will have a larger
influence on value added, profits and competitigsnef the sectors studied, is the
sometimes quite large differences between valueddd % of total gross production.
Often these differences are much larger than theerebd differences in specific
environmental expenditures. This may lead to theksion that environmental concerns,
as far as related to investment and operationalngeidtenance expenditures, have in the
recent past not affected significantly the competiiess of the reviewed sectors. This
does however, not guarantee that in the futurertam sectors or Member States, due to
specific circumstances, the competitiveness willdfiected by further environmental
legislation.

Quality of data on environmental expenditure dgfebetween OECD countries
(sometimes very basic, sometimes very detailed)clwimakes comparison sometimes
tricky. Moreover, the detail of data also diffetghstantial, making it for example hard to
assess administrative costs related to environrhiegtialation and external environmental
costs (which are less obviously influenced by emises).
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Economic Consequences of Environmental
Policies

This chapter aims to investigate how environmemptalicies
affect the resource and cost efficiency of a compan







Economic consequences of environmeaahdies

6 ECONOMIC CONSEQUENCES OF ENVIRONMENTAL
POLICIES

6.1 Contextual background
Underlying model

Figure 40 provides a schematic representation e@fpibtential economic pathways and
consequences due to environmental regulation.
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Figure 40: Potential economic pathways and consageg due to environmental regulation

Essentially there are three pathways, dependinth@mature of the company’s response
to the introduction of the regulation.

" If it responds by relocating productiaverseas to avoid the regulation, then there
will be a direct impact on the market share ofpil=nt(s)_in the requlated country
and hence on the market share of the sector forcthantry. Note that it may not
have any impact on the aggregate market share loasiésiglobal production.
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" If it responds by making changes to production esses(either end-of-pipe or
process integrated) then the resultant expendittiteincrease its unit production
costé’. However, this might be offset by an improved tase. If the overall impact
is to raise unit production costs (relative toatsmpetitors in other countries), the
company will suffer a loss of competitiveness, viahmcay manifest itself in a loss of
market share (local market/exports) and / or ardetdion in its profitability. If the
overall impact is to reduce costs, then it will gnjan improvement in
competitiveness.

" If it responds by_developing new producteen this may provide strategic /
marketing benefits to the company (relative tocisnpetitors in other countries),
which improve its competitiveness. The R&D investinfor these products has no
impact on unit production costs, but only if they aot more expensive to produce
than existing products. Changes to productiongsses may also provide strategic
/ marketing benefits (e.g. improving its “green gag, but these are likely to be
less significant than those arising from new prodigvelopment. For companies,
these considerations support the implementationegpanding of proactive
environmental strategies or furthermore improvihg environmental performance
faster than competitors in order to obtain firstveoadvantages.

Ongoing debate on the relationship between envieral regulation and
competitiveness

In the literature, one can find a large amount toidies investigating the effects of
environmental regulation on the competitive sitatiof nations/regions, sectors,
companies and plants. Clearly, it is outside tlmgemf our study to give a state of play of
this debate. Recent overviews of the literature lmaround for example in reports from
SQW (2006) and Ifo Instiute (2006).

Essentially, there are two opposite views on thpaich of environmental legislation on
competitiveness. The conventional view fears thatgrivate costs imposed by stringent
environmental policy impair competitiveness anddudivity (Palmer et al., 1995). In
general terms, a negative impact on the outputeamgloyment of companies will be
larger the greater the rise in costs following cbamee; the greater the differential cost
penalty relative to domestic and foreign compesitbine more significant the costs are in
total costs; the greater the degree of price coimebetween companies and the greater
the sensitivity of demand to price increases (OECI®3).

On the other hand, industries which are charaettxy higher rates of investment may be
able to take advantage of cost-reducing clean tdobres; consumer preferences may
shift in favour of green products and cleaner potida. Regulation may stimulate
innovation and raise productivity, if policy proesl the right incentive. Green products
and environmental technology provide opportunitfes early mover advantages in
international markets. According to the “Porter bthyesis” or revisionist view it is argued
that environmental regulation spurs innovation inumber of ways and that there are
“win-win”  opportunities available through environmial regulation, where
simultaneously pollution is reduced and productivitcreased (Porter and van der Linde,
1995).

2" Only operating expenditure has any affect on pratluction costs — capital expenditure has no impac
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There is an ongoing debate on the Porter hypothesime economists argue that although
innovation offsets are possible, they are likelyogosmall. In addition they argue that the
evidence cited to support the hypothesis is pdaticand not representative. They also
doubt that where slack does exist, environmentéityas the right policy to improve
efficiency.

Overall, there is little evidence to support the@dthesis that environmental policy leads
to loss of comparative advantage or industrialhtligo pollution havens (Jaffe et al.,

1995). In the European Union for example Hitchersl.e(2000) found in their case study
approach no significant impact of environmental soeas on the competitiveness of small
and medium companies in a variety of countries aadtors. The main reason why
environmental regulations have small effects onpetitiveness, is probably that the costs
of complying with regulations is a small fractiohtotal costs — sufficiently small to be

overridden by differences in other more substaebats such as labour, raw materials etc.

A negative impact of environmental regulation ore tbutput and employment of
companies will be the larger the greater the nseoists following compliance, the greater
the differential cost penalty relative to domessind foreign competitors, the more
significant the compliance costs are in total camtd the greater the degree of price
competition between companies and the greater émsita&vity of demand to price

increases (OECD, 1993; Watkiss, 2004).

There is also little empirical support for the ma@nhist view that regulation improves
competitiveness and therefore should be tighteHegvever, there is evidence to suggest
that environmental regulation has a positive impactemployment (OECD, 1997). A
shortcoming of most studies is that there was r®tséematic analysis undertaken of the
impacts of the different types of environmentaltab@nt measures on competitiveness.
In most cases only the impacts of end-of-pipe teldgies were measured, but not the
process-integrated or clean technology responkes2(006).

In OECD (2006) it is argued that environmental fagjons can increase concentration in
the sector and raise barriers to entry, reducimgpetition in markets and possibly raising
prices for consumers. Evidence suggests that tpaatnof environmental regulation is
unequally distributed across companies with sinmelawvironmental characteristics. Larger
local companies tend to be less affected than ematimpanies, foreign companies and
potential new entrants. Larger companies genertdlye lower per unit costs of
compliance. These economies of scale can be expaxtiead to increase concentration
and decreased competition.

It is frequently asserted that particular environtaéregulations can give advantages to
companies in an industry against companies thabatrgde, so raising barriers to entry.
Environmental regulations can impact entry and eoatditions directly through:
1. increasing sunk (unrecoverable) costs associatibdentry;
2. generating cost differentials between entrantsiacdmbents, putting prospective
entrants at an obvious competitive disadvantagw#; an
3. slowing down the process of entry and exit (e.gerlsing or certification
procedures).
Financial benefits of improved environmental pemance can be the result of the
application of integrated technologies that imprdiie economic and environmental
performance of processes. Improved efficiency of, éxample, refineries and power
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plants lead to lower energy costs and also incréasefficiency of pollution abatement
equipment, lowering the environmental costs per ldVlitre gasoline.

A recent OECD study (2006) indicates that higheele of environmental performance
lead to greater financial returns. In contrast, strengency of the environmental policy
regime was associated with a reduction in compafisncial opportunities, which is
consistent with the traditional economic view. ppaars however that regulatory pressures
are critical to achieving greater environmentaliayements and that while the stringency
of the regulatory regime comes at a cost to tharasgtion, these costs may be offset if
the facility took steps to reduce its impacts om énvironment. The facilities in the seven
countries evaluated by OECD appear to be redudieg environmental impacts and
benefit substantially by increasing resource praiding and cost savings.

As a conclusion, evidence suggests that the impa&nvironmental regulation does
indeed depend on the individual sectors of the eegynand that model specification and
study design do play a decisive role. One imporhariher direction of research would be
to further improve data quality at the micro leyelg. data collection not only through
interviews. but also through supplementary surveyky and feed this into the wider
sectoral analysis (see Ifo, 2006). Our study candresidered as another step to meet this
call for further research.

Relocation impacts

The choice of location of a plant is closely linkéd its competitive position. If
environmental legislation is thought to have theéeptial to raise costs sufficiently to
threaten significant changes in the market shak @mofitability of a company, that
company might judge it best to move to a locatidrere regulation is less stringent and so
where these costs might be avoided. The theoryntehie relocation of industry due to
differing environmental standards has been dubbeddollution haven” hypothesis.

The discussion on (re)location is relevant to twsues: (i) the movement out of EU
countries to other countries with weaker environtakstandards, and (ii) the movement
within the EU due to changing environmental stadgail his issue is contentious as the
migration of “dirty” industry implies a distributi@l burden of the impact of such industry
towards poorer countries, as well as the wider aditigeness impacts.

The decision of where to locate a production fgciinvolves a number of factors,

including the cost of labour, the access to marietssocial and political conditions, the
infrastructure facilities, and the regulatory framoek. The last factor includes

environmental regulations but it is only one pdracset of regulations. A great deal of
evidence exists that investors look not only atenirregulations, but also at the stability
of the regulatory framework (how frequently goveents change the rules) (Watkiss,
2004).

International studies from the mid 1990s have foandthat the costs of environmental
regulation are only of minor importance in the dem making process concerning the
location of new production facilities (Ifo, 2006A. recent paper on the relation between
foreign direct investments and environmental peficprovides new insights into the
“pollution haven” hypothesis. It suggests that msirengent environmental regulations in
the investors’ country in comparison with thoseha potential host country are positively
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correlated with both the probability of an investihabroad and also with the volume of
investment. This is observed even after taking rdasideration other determinants of
foreign investment such as corporate tax ratedadoolir market regulations. For example,
the author indicates that, as the stringency irsthece country increases from the level of
Romania (lax) to the level of Switzerland (veryirgjent), the volume of investment goes
up by between 5% and 13%. Furthermore, the autlsar agues that companies in

industries with higher abatement costs invest natr@ad. On the other hand, there is no
evidence that companies operating in more pollutmdustries are more attracted to

countries with weaker environmental standards tmanpanies in less polluting industries

(Spatareanu, 2007).

A further specification in the recent literature tes examine whether domestic versus
foreign plant location decisions are dependent amations in the local environmental
stringency. One study using a comprehensive datethaeincludes observations on both
foreign and domestic plants has been carried ouLislyet al. (2004). They find the
striking result that only new openings of domesglants are influenced by environmental
standards. Foreign owned companies are not detdsyedstringent environmental
regulations. This suggests a sort of double diudddoreign owned companies provide an
economic stimulus for the host country (e.g. creptadditional jobs. increasing local
wages) and are not unduly influenced by stringentrenmental regulation. Foreign
direct investment is also more likely to embody neshnology and therefore adaptation
to more stringent environmental standards mighe&&er for foreign than for domestic
companies (Ifo, 2006).

Level playing field

European sectors and companies argue for a ‘ldaging field’, an environment in which
all companies in a given market must follow the sanoles and are given an equal ability
to compete. Clearly, differences in the ambitiomeleof environmental targets exist
comparing EU with non-EU competitors, but also witthe EU as Member States face
different targets and implement regulations diffeele

In terms of environmental policy, a level playingld typically refers to the ‘rules of
play’. Obviously, a certain tension exists betwd@ncosts for businesses on the one hand
and the benefits for the society on the other ha&Bwkinesses strive for economic
efficiency and plea for a level playing field fonvearonmental policy. However, from a
societal perspective, one can argue against thea lglaying field, as preferences for
environmental quality or the impact of emissionsyntffer between countries and
regions. As such, situations can occur where thapetitive disadvantage caused by
stringent environmental regulation for businessesndt outweigh the benefits of an
improved environmental quality (Brink et al., 2007)

6.2 Empirical analysis of the economic consequences of
environmental policies

While the above section clearly shows that enviremi@l policies may affect a firm’'s
actions and thus its competitiveness and profitgbithis section will now empirically
analyse this relation. For that purpose, it wowdddeal to obtain information on (changes
in) a firm's market share or profitability due tbet introduction or presence of certain
economic policies. However, it seemed unlikely tfegpondents would be able / willing
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to provide information on market shares or profitgbin an on-line survey. Therefore,
we decided to focus in this empirical analysis loa impact of environmental policies on a
number of intermediate variables:
- changes in resource efficiency which are specificalue to environmental
expenditures;
- overall changes in resource efficiency;
- changes in unit production costs which are spetificdue to resource efficiency
improvements;
- overall changes unit production costs relativeampgetitors;
- administrative costs.

6.2.1 Independent variables
a) Changes in resource efficiency due to environmentalpenditures

Respondents were asked to agree or disagree omevretvironmental expenditure has
caused a significant reduction in the level of ggeaind water consumption, and waste
generation per unit of product at the facility otlee last five years. The statements from
which the variables used in the regression analysiee built can be seen in the box
below.

Box 5: Statements related to the facilities’ resguefficiency caused by environmental
expenditure

Please indicate the extent to whicluyagree or disagree with the following stateme
(1: strongly disagree, 2: disagree, 3: slightly atisee, 4: neither disagree nor agr¢
5: slightly agree, 6: agree, 7: strongly agree)

= Environmental expenditures over the past five ydage significarly reducec
water consumption per unit output in our facility

= Environmental expenditures over the past five ydage significantly reduce
energy consumption per unit output in our facility

= Environmental expenditures over the past five ydage signifiantly reducec
waste generation per unit output in our facility

b) Overall changes in resource efficiency

Increased efficiency in the use of natural resarge not necessarily related to
environmental expenditure. In fact, increased fficy can also be due to the
management restructuring of the production process increased attention to
environmental issues. Therefore, three additionsstions were asked in relation to
overall changes in resource efficiency, i.e. changehich are not only due to
environmental expenditures but also to by othetofac

In this set of statements, respondents were askealgtee or disagree on whether a
significant reduction in the level of energy andt@vaconsumption, and waste generation
per unit of product had occurred at the facilityepv¥he last five years. The statements
from which the variables used in the regressiorevioeiilt can be seen in Box 6.
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Box 6: Statements related to the facilities’ resmuefficiency

Please indicate the extent to which yogree or disagree with the followir
statements (1: strongly disagree, 2: disagree,lighly disagree, 4: neither disagre
nor agree, 5: slightly agree, 6: agree, 7: strongyree)

= Qver the past five years, there has been a sigmfticeduction in theevel of
specific water consumption per unit produced rasgltfrom production at thi
facility

= Qver the past five years, there has been a sigmfticeduction in the level «
specific energy consumption per unit produced tesylfrom production at tis
facility.

= Qver the past five years, there has been a sigmfticeduction in the level «
specific waste generation per unit produced resglfrom production at this facility

c) Changes in operating costs due to resource efficieynimprovements

Improvements in resource efficiency (water, eneagg waste) can generate monetary
benefits to companies. In addition, environmentapemditure can increase the
competitiveness of a company because of reputatisswzes and other factors that are not
necessarily related to increased resource effigienc

The extent to which increased efficiency has ledettuctions in unit production costs has
been measured by three variables. Respondents ashkexl to agree or disagree on
whether a reduction in water and energy consumpt@nd waste generation due to
environmental expenditure over the past five ydwg significantly reduced operating
costs per unit of output (Box 8). In addition, resdents were asked to agree or disagree
on two statements related to their competitive athge. In particular they were asked
whether they perceived that their environmentaleexiitures allowed them to compete
more effectively in the market place and whetheséhexpenditures resulted in a strategic
advantage relative to their competitors. The respsithese two statements were averaged
to proxy to overall comparative advantage of theafi
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Box 7: Statements related to the facilities’ contjwet advantage and reductions in unit
production costs caused by resource efficiency avgmments.

Please indicate the extent to which you agree sagliee with the following stateme
(1: strongly disagree, 2: disagree, 3: slightly atisee, 4: neither disagree nor agr¢
5: slightly agree, 6: agree, 7: strongly agree)

* A reduction in energy consumption due to envirortalexpenditure in the past fiv
years has significantly reduced our overall opargtcosts per unit output

» A reduction in waste generation due to environmestpenditure over the past fiv¢
years has significantly reduced our overall opargtcosts per unit output

* A reduction in water consumption due to environ@leetpenditure over the past
five years has significantly reduced our overalé@iing costs per unit output

* The environmental expenditures we have made oggrdst five years have enabled
us to compete more effectively in the marketplace

*» The environmental expenditures we have made oegrdst five years have result
in strategic advantages over our competitors

[1°)

A4

d) Overall changes in unit production costs relatived competitors

While it is worthwhile investigating to what extengésource efficiency improvements
affect the absolute change in unit production ¢asteight be even more important to see
how environmental policies affect the firm’s uniroduction costs relative to its
competitors. Therefore, three independent variabie® created based on the responses
to the statements listed in Box 9. These statenmaatssure whether the production costs
decreased or increased and how severe these chaegeselative to competitors in three
different regions, i.e. EU-15 Member States, NewnMer States, and the Rest of the
World.

Box 8: Statements related to the impact of enviemtal regulations facilities’ unit
production costs

Please indicate the effect that environmental ragohs have had on your facility
unit production cets over the past five years relative to your cditgps (1:
significantly decreased; 2: decreased; 3: sliglttbcreased; 4: not changed; 5: sligh
increased; 6: increased; 7: significantly increaked

= |n EU-15 Member States
= |n new EU Member States
=  outside the EU

e) Administrative costs

Environmental policies do not only affect a firrmesource efficiency and unit production
costs, but also its administrative costs and buiger section 6.1.1). While the absolute
value of these administrative costs might be irstémg, it is particular the magnitude of
these costs relative to costs faced by the compa&titthat will affect a firm’s long-run
competitive advantage. Therefore, respondents asked to assess the administrative and
environmental tax burden experienced by their itgaiklative to the burden experienced
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by competitors in the EU-15, the EU new Member &taind outside the EU. In the
empirical analysis, the responses to five statesneimt Box 8 were used to assess the
impact of environmental policies on a firm’s adrstnative costs.

Box 9: Statements related to the facilities’ adistiaitive burden and environmental taxes

From the following five options, please indicateickhmost closely represents i
relative magnitude of your administrative burderdamvironmental taxes comparec
producers in EU-15 Member States: (1: Much lowerS#ghtly lower; 3: About th
same; 4: Slightly Higher; 5: Much Higher)

= Administrative costs related to environmental pplic

From the following five options, please indicateiaskhmost closely represents i
relative magnitude of your administrative den and environmental taxes compare
producers in new EU Member States (1: Much lowerSightly lower; 3: About th
same; 4: Slightly Higher; 5: Much Higher)

= Administrative costs related to environmental pplic

From the following five options, plsa indicate which most closely represents
relative magnitude of your administrative burderdamvironmental taxes comparec
producers outside of the EU (1: Much lower; 2: 8tlg lower; 3: About the same;

Slightly Higher; 5: Much Higher)

= Administrative costs related to environmental pplic
= Environmental taxes

6.2.2 Results and analysis
a) Changes in resource efficiency due to environmentalpenditures

The answers on the questions related to resourieerty due to environmental
expenditure are shown in Figure 34 to Figure 3@mfiex 3. The graph related to water
efficiency is repeated in Figure 41. In general preture looks about the same for water,
energy and waste efficiency with most respondegteeang that resource efficiency is
increased due to environmental regulations. Oneptian is that in the case of waste
efficiency more people choose to ‘slightly agrdwirt ‘agree’.

Figure 41 gives the example of water where a commparns made between the increases
in resource efficiency due to environmental expemds with the general increase in

resource efficiency. We see that respondents tena@gree more on the statements
involving increase of resource efficiency due toviemmental expenditure. This can

possibly mean that increases in resource efficiear®y more driven by environmental

regulation than by other economical considerations.
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a) Significant reduction in water consumption per unit output due to environmental expenditures
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b) Significant reduction in water consumption per unit output
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Figure 41: Impacts of environmental expenditurestfitiency in water consumption

As one can notice in Table 15 the number of vaesibétained in the final specification is
smaller than those retained in Table 16 which shinegesults for the more general issue
of changes in efficiency regardless of their soutoeTable 15, pro-active attitude and
environmental strategy have a positive effect m ¢thse of water and waste generation.
The strategy variable was found significant alsah& waste generation regression. The
relative importance of the strategy variable igipatarly high as can be observed in Table
15. The size of the facility takes a negative doght in the regressions related to energy
and water consumption. This confirms the resulffahle 16.

The importance of the sectoral component is lassigtthan in the previous section. Only
the dummy for the oil sector is retained in theresgion for water consumption. Like in
Table 16, the dummy has a negative coefficient. rEfetive importance of the variable is
rather small (<10%) — see Figure 42. FacilitiesSauthern Europe seem to have
experienced a smaller increases in energy effigiehee to environmental expenditure
than the facilities in the other countries. One natice that in the case of the regression
for energy consumption, the relative index for 8muthern Europe dummy is about 30%.

With regard to the policies,. one can notice howevat the variable describing the
impact of the LCP and NEC Directives has been dedppvhile the Water Framework
Directive is effective in reducing energy and watansumption in response to
environmental expenditures.
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Table 15: Efficiency due to environmental expemdittReductions in the level of energy and water
consumption, and waste generation per unit of dutpused by environmental expenditure over thefiaest
years.

Energy Water Waste
Consumption | Consumption | Generation

Environmental Strategy 0.60 (3.43)
Pro-active Attitude 0.39 (2.81)
Size (Facility) -0.50 (-3.83) -0.51 (-4.43)
Southern Europe -1.11 (-2.56)
Oil Sector -0.90 (-2.80
NEC Directive -0.21 (-1.83)
Water Framework Directive 0.48 (3.00 0.65 (6.08)
Adjusted R 0.19 0.32 0.15

Notes: the numbers between parentheses denotestisstics for the coefficients shown in the table
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Figure 42: Efficiency due to environmental expamditRelative importance index for the regressidatesl
to the facilities’ reduction in the level of energgd water consumption, and waste generation pérafin
output caused by environmental expenditure.

Notes: indices of policy variables are shown bysbsurrounded by a red broken line; indices of seata
location variables are shown by bars with a blaelt@rn.

b) Overall changes in resource efficiency
Changes in resource efficiency, as mentioned aboges measured on a 7-point Likert

scale ranging from ‘strongly disagree’ to ‘stronglgree’. The frequency of responses is
shown in Figures 45 to 47 in Annex 3.
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The most frequent answer on each of the questielading to resource efficiency is
‘slightly agree’. The spread of answers is howeskghtly higher for the questions
relating to energy and water than the one relattngvaste generation. The oil sector
companies are an exception disagreeing relativelemwith the statements on energy and
water.

The first conclusion one can draw from Table 16 Rigdire 43 is that in the last five years

the efficiency of the use of natural resourcesheffacilities which took part in our survey

has been influenced by a very high number of dsivespecially in the case of energy. As
expected, a pro-active attitude in environmentslies has significantly reduced energy
consumption per unit of output over the last fiwars.. However, a negative sign can be
seen in the regression related to the waste gémerdthe strategy variable has also a
positive coefficient, but it is retained only inetlmegression model for waste generation.
Furthermore, larger facilities were less effectivereducing their energy and water

consumption per unit of output over the last fiveanss. In other words, bigger companies
have been using these two resources less efficdamversely, the larger the size of the
parent company, the more likely the facility walduce its energy consumption.

A strong sectoral component can be noticed in Tabld~acilities in the metal and textile
and leathers sectors were more likely to reducie émergy consumption, while facilities
from the oil sector were less effective in reducitgy water consumption and waste
generation.

Only one dummy related to the location of the faes has been retained. The regressions
indicate that facilities in Northern Europe werermeffective in reducing their energy
consumption in Table 16 The relative importancesinébr this variable is the lowest in
Table 16.

Environmental regulations have been important dsite increase the resource efficiency
of a company. The relative importance index onWwater Framework Directive is about

40% in the case of water consumption and somewhaerl in the case of energy

consumption. Thus, the Water Framework Directive agositive impact in the case of
energy consumption and, more importantly, in treeaa water consumption. It should be
mentioned that the NEC Directive is retained withegative sign in the case of energy
consumption, i.e. the resource which is more $jrietlated to the aims of the policy. On
the other hand, in the same regression, the caaftion the LCP Directive is positive,

therefore showing quite an interesting side-eftemefit to its intended aim of reducing
emissions of acidifying pollutants, particles, aabne precursors.

Finally, one can notice the difference in termsadjusted R between the regressions for

energy and water consumption on one side (adjuRfed 0.20) and waste generation
(adjusted R<0.10) on the other.
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Table 16: Efficiency. Reductions in the level ddrgy and water consumption and waste generatiorupgr
of output over the last five years.

Energy Water Waste

Consumption | Consumption | Generation
Strategy 0.55 (2.51)
Pro-active Attitude 0.28 (1.88) -0.20 (-1.74)
Size (Facility) -0.43 (-3.51) | -0.42 (-3.33
Size (Parent) 0.43 (3.88)
Northern Europe 0.81 (2.52)
Oll -1.51 (-4.49) | -0.82 (-1.88)
Textile and Leathers 1.68 (5.15)
Metals 1.61 (5.76)
NEC -0.27 (-2.05)
LCP 0.35 (2.36)
Water Framework 0.37 (2.60) 0.47 (3.09)
Adjusted R 0.30 0.21 0.09

Notes: the numbers between parentheses denotestisstics for the coefficients shown in the table
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Figure 43: Efficiency. Relative importance indektlee regression related to the facilities’ reductiin the
level of energy and water consumption, and wastergion per unit of output.

Notes: indices of policy variables are shown bysbsurrounded by a red broken line; indices of seata
location variables are shown by bars with a blaelt@rn.

c) Changes in operating costs due to resource efficieynimprovements

The regressions in Table 17 investigate whether lingher efficiency due to
environmental expenditure discussed in Table 15rittes to decreasing operating
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costs. In the case of the regression for Waste 1@gor, one can notice the very low
value of the adjusted’Rn Table 17. For this reason, the results frora tegression are
not discussed.

The size of the facility takes a negative coeffitien the energy and water consumption
regression; while the size of the parent compam#ssa negative impact on the reduction
in operating costs in the energy consumption regyas In this regression, the relative
importance of the two size variables is about 508¢e Figure 44. This means that larger
facilities were more likely to reduce their opengticosts as a result of the reduced
consumption of water and energy, while the opposdgtls for facilities with a larger
parent company.

Sectoral differences are important to explain th@nges in operating costs. For example,
reductions in water and energy consumption werdgly too limited for companies in
the oil sector to reduce their operating cost. e regression for the competitive
advantage, the dummy for the textile and leathetoses retained. This means that firms
in the textile and leathers sector perceived thair tenvironmental expenditures allowed
them to compete more effectively in the marketplaceé that these expenditures resulted
in strategic advantages over their competitors.

The dummy for Southern Europe displays a negatigefficient in the energy
consumption regression, confirming the results ficable 16. This indicates that facilities
in Southern Europe were less effective in reduthedr energy consumption so that this
reduction did not allow them to decrease their atyag costs.

Facilities whose activities were highly affected the LCP and Water Framework

Directives were more effective in reducing theiremgiing cost as a result of a reduced
energy and water consumption, while facilities etiéel by the NEC Directive were less

able to reduce their operating costs as a resu#t mdduction in their energy or water

consumption. Therefore, it is not surprising tretilities who were affected by the LCP

and Water Framework Directives were more likehh&wve a comparative advantage due
resource efficiency improvements, while the opgobkiblds for companies affected by the
NEC Directive.

Finally it is noteworthy that firms with an envinmental management system (EMS) are
more likely to perceive that they have a compaeatidvantage due to improvements in
resource use. However, EMS was never a signifidet¢rminant in the regressions in

Table 16. The presence of environmental managesystems probably helps companies
transform the environmental expenditure into a cetitipe advantage. In the case of the
policy variables, the sum of the relative imporemadices of the variable with a positive

coefficient and with a negative coefficient is vergnilar — see Figure 44.
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Table 17: Benefits of environmental expenditure

The first three columns show the results for reidustin operating costs per unit output due to duetion

in energy and water consumption, and waste gerwraiver the last five years. The last column shibes
results for the existence of competitive advantaggmssed by environmental expenditures. Notes: the
numbers between parentheses denote the t-stafistitse coefficients shown in the table.

Energy Water Waste Competitive

Consumption | Consumption | Generation | Advantage
Strategy 0.41 (3.54)
Size (Facility) -0.83 (-5.28) -0.39 (-2.92)
Size (Parent) 0.53 (3.638)
EMS 0.48 (1.94)
Southern Europe -1.03 (-2.7}7) 0.78 (1.67) 0.60 (2.20
Oil Sector -1.13 (-4.11) -0.97 (-2.8D)
Textile and leathey
Sector 0.54 (2.28)
NEC -0.36 (-2.57) -0.33 (-1.84) -0.24 (-1.97)] -0.34 (-3.48)
LCP 0.31 (2.26 0.28 (2.35)
Water Framework 0.39 (2.02 0.45 (2.70D.25 (1.74) 0.36 (2.28)
Adjusted R 0.27 0.17 0.03 0.28
100% - r I : I

80% |

60% -

40% -

! 1
1 |
20% A
0%

Energy Consumption Water Consumption Waste Generation Competitive Advantage

O Size (Facility) B Size (Parent) @ Strategy B EMS B Oil B South = Textile . WNEC Bl Water Framework -1LCP

Figure 44: Benefits of environmental expenditurelaRve importance index for the regression related
the facilities’ competitive advantages caused byirenmental expenditures and the reductions in afyeg
costs per unit output caused by a reduction in gynend water consumption.

Notes: indices of policy variables are shown bysbsurrounded by a red broken line; indices of seata
location variables are shown by bars with a blaelt@rn.
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d) Overall changes in unit production costs relatived competitors

As one can see in Table 18, all policy variablgained in the final specification have a
positive coefficient pointing to the propositionaththe introduction of environmental
regulation tends to increase rather than decreageoperating costs relative to their
competitors. Figure 45 confirms the importancehaf policy variables: the sum of their
relative importance index being on average abolt.30 the regression for the EU new
Member States, the sum of the relative importamcicés for the policies variable is
somewhat lower than the level observed in the agressions. The fact that the variable
for the Waste Directive and the NEC Directive atained in the regressions in Table 18
is hardly surprising. In fact, the former alwaysl l@anegative effect on the responses from
the survey on resource efficiency and benefits femwvironmental expenditure — see Table
15, 16 and 17, while the latter was never foundbé& a significant factor in these
regressions. The presence in Table 18 of the Jarfabthe LCP directive and the Water
Framework Directive, which had a positive effect banefits from environmental
expenditure and resource efficiency in some ofrdgeessions in Table 15, 16 and 17, is
probably related to the way in which the Directivas been implemented in different
Member States.

A number ofnon-policy drivers contract the apparent negative effect rofirenmental
regulations on unit operating costs. Among thes@bkes, size is an important factor.
The variable for the size of the parent compamgtained in all regressions in Table 18,
the relative importance index of the coefficientsnly about 20% - see Figure 45. As
pointed out by the negative coefficient, the chaimgéne unit production costs relative to
competitors is more likely to decrease when thditiacs owned by a parent company of
considerable size. A similar effect can be obserfeedhe autonomy variable when unit
costs are assessed relatively to competitors ikthe new Member States.

This points to the fact that an independent facdan find a way to attenuate the negative
effect of environmental regulations on the unit quation costs. With regard to the

location of the facilities, those from Southern &pe seem to be more positive on the
effect of environmental regulations on their umbguction costs compared to facilities

located in the EU’s new Member States and OutsideelJ. A considerable value for the

relative importance index for this variable candi#served in Figure 45. The dummy
variable for Northern Europe takes a negative edefit in relation to competitors in the

EU-15.
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Table 18: Unit Production Costs. Change in the Ifg¢s unit production costs due to environmental
regulations over the past five years relative toilfges in the EU-15, in the EU new Member Stades
outside the EU.

Notes: the numbers between parentheses denotestimestics for the coefficients shown in the table

EU15 EU (New MS) | Outside EU
Autonomy -0.25 (-2.34)
Northern Europe -0.54 (-2.12)
Size (Parent) -0.21 (-2.6%) -0.23 (-2.43) -0.18 (-1.92
Southern Europe -0.70 (-2.02 -0.81 (-1.79)
NEC 0.17 (1.94)
Waste Framework 0.31 (3.69) 0.31 (2.0%)
LCP 0.25 (3.77)
Water Framework 0.31 (2.93)
Adjusted R 0.2 0.14 0.08
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Figure 45: Unit Production Costs. Relative importarindex for the regression related to the chamgdise
facilities’ unit production costs due to environrt@megulations.

Notes: indices of policy variables are shown bysbsurrounded by a red broken line; indices of seata
location variables are shown by bars with a blaelt@rmn.

e) Administrative costs and taxes
The Figure below shows how the respondents pertle@readministrative costs related to
environmental regulation. The graph shows that nfiegjuently respondents perceive

their administrative costs to be about the samih@se of competitors within the EU-15.
Only a very few (5 %) estimate their administratiests to be lower than those of
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competitors. Compared to the new Member Stateseaad more to outside of the EU
respondents most frequently asses their administratosts to be much higher. The
picture for the environmental tax in the Figures 2D and 24 in Annex 3 looks about the
same.

a) EU-15
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Figure 46: Administrative burden related to envineental policy compared to producers a) in the EU-15
b) in the new Member States and c) outside of the E
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Table 19 shows that the policy variables have pesdoefficients. This indicates that they
increase the relative magnitude of the facilitiegdministrative burden and environmental
taxes compared to producers in EU-15, in the EU M@mber States, and outside the EU.
A number of other drivers however tend to decretge administrative burden and

environmental taxes and will in that sense buffierimpact of environmental policies.

For example, the size of the facility has a negatffect on the magnitude of the
administrative burden relative to producers in w15, see second column of Table 19.
In the same regression it is somewhat interestingliserve that facilities in Southern
Europe tend to have a lower administrative burdwem ttheir competitors in the EU-15.
This contrasts with the somewhat stereotypical migsen of governments in that region
of being more bureaucratic. Unexpectedly, stratexg/a positive effect in that regression.

However, the regressions discussed in the prewabapters illustrated that facilities with
an environmental strategy are more likely to investend-of-pipe technologies or to
reformulate pre-existing products in response te thtroduction of environmental

regulations, and have higher investment expenditamed operational expenditures on
environmental protection. Therefore, the higher imdstrative burden is probably

proportional to the higher level of environmentatiaties of companies that adopt an
environmental strategy.

In the regression for the administrative burdeatre® to producers in the new Member
States — see third column in Table 19, size id atil important factor. Its relative
importance index being about 40%, although in taise the size of the parent company
rather than that of the facility is retained in fimal specification.

In the case of the other two regressions, the sjuR takes very low values — see the
bottom of the table — and will therefore not becdssed.

Table 19: Administrative and Tax Burden. Size ahiadktrative burden and environmental taxes comgare
to producers located in the EU-15, in the EU newnMer States and outside the EU over the last Bagsy
Notes: the numbers between parentheses denotestisgstics for the coefficients shown in the table

Administrative | Administrative | Administrative Taxes
(EU-15) (New MS) (Outside EU) | (Outside EU)
Size (Facility) -0.24 (-2.93)
Size (Parent) -0.19 (-4.49)
Strategy 0.22 (2.02)
Southern
Europe -0.49 (-2.03)
IPPC 0.26 (2.88) 0.20 (1.72)
NEC 0.21 (3.58)
Waste
Framework 0.25 (2.73)
Water
Framework 0.33 (5.48)
Adjusted R 0.17 0.20 0.07 0.04
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Figure 47: Administrative and Tax Burden. Relativeportance index for the regression related to the
facilities’ benefits from environmental expenditure

Notes: indices of policy variables are shown bysbsurrounded by a red broken line; indices of seata
location variables are shown by bars with a blaeltt@rn

6.2.3 Conclusions

Over the last five years, the size of a facilitylats parent company have been important
determinants of resource efficiency improvementsraauctions in operating costs due to
these resource efficiency improvements. Largetifies are typically less likely to reduce
their energy and water consumption and hence th@@rating costs due these resource
efficiency improvements, while the opposite holds facilities with a larger parent
company. Moreover, larger facilities and faciliti#h larger parent companies perceive
that administrative costs and environmental taré&ged to as well as unit production due
to environmental policies are smaller comparedh&ir tcompetitors.

Overall resource efficiency improvements as wellr@source efficiency improvements
specifically in response to environmental expemdgudiffer regionally. Facilities in
Southern Europe were significantly less efficiemtréducing their energy consumption
due to environmental expenditures and consequehdly were also less efficient in
reducing their operating costs. In contrary, féedi in Northern Europe were significantly
better in reducing their energy consumption. Howevacilities in Southern Europe
perceived that the relative magnitude of their adstiative costs and environmental taxes
related to environmental policies are smaller commpao their competitors.

Quite surprisingly, with the exception of the reggien for energy consumption in Table
16, the sectors to which the facilities belong ¢dondt seem to have had much influence on
the regressions discussed in this section. Althamghronmental strategy and pro-active
attitude are retained in a number of occasionss timportance seems to be rather small
with the exception of efficiency related to wastengration. However, it should be
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mentioned that environmental strategy and EMS atained for the regression of the
effect of environmental expenditure on competiadeantage.

Finally, environmental policies are important drvef resource efficiency improvements
and hence of reductions in operating costs as altre$ reduced energy and water
consumption and waste generation. Unexpectedlylitiee whose activities were highly
affected by the NEC Directive were less efficianreducing its energy consumption and
experienced a smaller reduction in operating codte to resource efficiency
improvements than those facilities that were naotgbleast less) affected by the NEC
Directive.

On the other hand, facilities affected by the Wdtemmework Directive and the LCP
Directive were able to realize a considerable redoncin their water and energy
consumption which also allowed them to reduce tbpgrating cost. Therefore, it is not
surprising that these facilities also perceivedhdawe a competitive advantage due to their
expenditures on environmental protection. The Bffie environmental polices also lead to
an increase in administrative costs and environaldaikes, and unit production costs
compared to their competitors.

6.3 Case study on impact on competitiveness - the leathindustry

Most of the steps of the tannery’s operations amfopmed in water. Consequently, water
use, waste water effluent, and the waste dispasaés for waste water treatment sludge
are major concerns in tanneries. Environmental latgun at the European and the
national/regional level is designed to keep tharemwnental impact of these activities to a
minimum by providing incentives to put into pladeamer production methods.

Regardingwater policy a number of European initiatives potentially eff¢he tanning
industry. They are regulating (i) the protection tbé surface waters by establishing
quality objectives, (ii) the promotion of the pucdtion of urban waste water, (iii) the
reduction of discharges of hazardous substancdg\grthe protection of groundwater.

In this case study, we focus on the effects of remvnental legislation and investment
decisions related to water issues on the competéiss of the leather industry.
Environmental costs in the European tanning inguane estimated at about 5 % of
turnover. The largest part of these expenses ranater issues (Ecologic, 2007). It can
be said that environmental expenditure is substhfur the sector and in the following
case we will address the impact of these experaditan competitiveness taking into
account differences between firms as explainedvaelo

The case study confirms that within Europe diffeemnin environmental regulations and
enforcement exist or at least existed. The gemgeal is however that other factors such as
unfair competition supported by insufficient tradées were far more important to explain
the shift from the tanning industry from north touth and from west to east. The
differences in environmental regulations have nawgdly being flattened out by
legislation at the European level.

Italian tanners were able to cope with stringemirenmental regulations mainly through

structural and organisational reasons which ledxternal economies of scale regarding
environmental investment. German tanners on therdiand have generally lost out to
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other competitors on the international markets @mad not cope with the strict national
environmental controls imposed on them.

In the technological field the tanning industry hast yet experienced any important
process-innovation and product innovation offsetsaaconsequence of environmental
measures. Earlier environmental policies mainlynstated end-of-pipe measures and
more recently process changes also occur in resgonsnvironmental policy. On top of

that, the succession of environmental regulatiaEpbned relatively fast in relation to the
long investment cycles in the tanning industry.tker developments in the environmental
area are possible according to the tanning secttathis requires a strong industrial policy
and coordination between industrial, trade, intemarket, environmental and health and
safety policies.

The tanneries in the new Member States generalmecdrom a former command
economy where pollution control was largely negdctThese companies have only had a
short time to adapt to the European situation amd some countries the cost of
compliance with EU environmental protection is sesna threat to the local tanning
industry.

Although larger companies are generally better &bleope with the implementation of
environmental regulation there are still valid i@as for the companies to remain small.
The most important reasons are the opportunitiedflewibly respond to customer

requirements in the supply to smaller niche marleis the relatively small scale of the
cattle herds and slaughterhouses supplying thematerial..

The tanning industry is one of the most globaligstlistrial sectors and the European
tanners are highly dependent on the foreign supplkaw materials, which account for
50 % to 70 % of production costs. Tariff and nonftdoarriers for raw materials which
emerging economies in developing countries use ratept and promote domestic
downstream processing industries severely hindercttmpetitive access of European
tanners to raw materials. Combined with the lowabolr costs and the lower
environmental costs these reasons are thought tf beuch greater importance in the
shift of the tanning industry to developing cousdrthan just the environmental legislation
pressures.
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7 ENVIRONMENTAL CONSEQUENCES OF ENVIRONMENTAL
POLICIES

7.1 Contextual background

The reduction of emissions to air, land, water,fetdhe sectors in the different Member
States has an impact on the environmental qudltig. benefits of the pollution reduction
can be assessed in terms of health benefits (ntgrtadorbidity), ecosystem benefits,
avoided climate change, etc. Producing the monetsaf both costs and benefits, by
assessing the monetary value to society of thesefibe and by comparing both over
time, would be very interesting but falls outsitie scope of the study.

In general, the industry in general and the sedeséetors in particular show a track record
of decreasing emissions and improved efficiencg @so the sector reports in Annex 1).
The EPER database provides a sound basis to ilehif time series of different
pollutants. Commission Decision 200/479/EC of J2000 on the implementation of a
European Pollutant Emission Register (EPER) regudsimber States to deliver data on
emissions by industrial facilities of 53 pollutan®y of these concern emission to air and
26 emissions to water. All emission data collectacbugh the EPER process are
published on a websfté EPER is due to be replaced by the European poliuelease
and transfer register (PRTR) in 2009.

The EPER Review Report 2004 (EC, 2007) revealsghi large changes have occurred
between both reporting years. Overall, most emissidecreased. For 26 pollutants the
change is less tan 10%, for 38 pollutants an isereaf more than 10% is reported,
whereas for 14 pollutants decreases of 10% or ramgebserved. Emissions on the rise
include carbon dioxide, up by 5.5 per cent. Amomgprioving trends, nitrogen released
into water bodies decreased by 14.5 %, and emssdrdioxins/furans to air fell by
22.5%. In the EU-15, all air emissions increasecepk for NMVOC, ammonia, SOx and
SF6.

As an example, we explore some larger time seriemrossions into the air. A recent
review of the Protocol of Gothenborg (CIAM, 200@yealed that during the past decades
emissions of S@ NO,, VOC and particulate matter (PM) have declinedstaritially, and
are expected to decline further with progressinglémentation of current legislation on
emission controls. In contrast, only modest redustihave occurred for NHHowever,
current levels of most emissions are two to thigees higher than the pre-industrial
levels. Parties that signed or ratified the Protoeghibit much sharper emission
reductions than the other Parties.

On a sectoral basis, the largest declines in velaéind absolute terms occurred for
emissions from power generation, which cut,®®issions by 70% (or by more than 16
million tons) and NQemissions by almost 50% (or by 2.8 million tonsheTmajority of
these reductions were caused by the economic casting in central and eastern
European countries after 1990, which led to substénlower coal consumption. In the
EU countries, the introduction of end-of-pipe enass control measures Yyielded
significant emission cuts. Furthermore, 2Missions have been reduced in the domestic
and industrial sectors as a consequence of theegthdsof coal. The transport sector,

28 seehttp://eper.cec.eu.int/eper
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despite substantially increased traffic volumesiuced its NQand VOC emissions by
28% and 66%, respectively. Mlgmissions from agriculture and VOC emissions from
solvents declined 20-30% (CIAM, 2007).

The above examples clearly indicate that considernatprovements have been achieved
in terms of environmental quality. These achieveimdiave been realized in a period of
continued output growth in the European EconomiceaAr Since the improved
environmental quality cannot be attributed to are@ase in output, new environment-
friendly production technologies (or eco-innovajiomust have been introduced leading to
this positive evolution. Eco-innovations reduce tiegative environmental impact and
differ in that sense from ordinary innovations.

The development and dissemination of eco-innovatimay be policy or market driven.
End-of-pipe technologies, which isolate or neutmlpolluting substances after they have
been formed tend to beolicy driven. However, the introduction of such end-gfep
technologies is often considered as undesirablausecit leads to waste that has to be
disposed of. Therefore, policy makers will searar finstruments that improve
environmental quality in another way.

Clean or process-integrated technologies which teatess pollution, resource and/or
energy use by changing the process and productiethads, as well as product
innovations which lead to new products that coniass harmful substances, use less
energy and produce less waste are often considegrede superior to end-of-pipe
technologies. Companies will not only develop pssemtegrated and product innovations
because of the environmental policy that is in @daut also because these innovations
lead to cost reductions and improved process anb&iter market opportunities.
Therefore, they tend to be more often driven byrttaketor ‘normal’ business cycles
than end-of-pipe technologies.

There is a consensus that environmental policiesatohave a negative impact on the
development of eco-innovations and hence on theemental quality. In contrary, they
seem to play at least a steering and sometimes &\iving role in development and
diffusion of eco-innovations (IVM, 2006). To whattent environmental policies affect
eco-innovations and the environmental quality ddpeto a large extent on the choice,
design and implementation of the policy instruments

First, thechoiceof the policy instruments matters. Direct regolas (or command-and-
control instruments) are often thought to be imfetdo economic instruments because the
former do not provide any incentive to develop {ddal) eco-innovations once the
standards have been met. Well-designed econominuments may provide a lasting
financial incentive to look for eco-innovations, iath improve environmental quality and
therefore they tend to outperform direct reguladiqdaffe et al, 2002; Requate 2005;
Johnstone, 2005).

However, caution is needed when making such geasatiahs. For example, command-
and-control instruments have shown to work verylwelder some very specific
conditions (see e.g. Harrington et al. 2004 foroacecete example of the successful
implementation of air emission standards in Gerrpawer plants), while economic
instruments may be less appropriate if the maimofablocking eco-innovation is not a
financial one (Elzenga and Ros, 2004). Finally,eathstress the importance of direct
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support for environment-orientated innovation besi@conomic instruments and direct
regulations because of the positive externalitfdR&D spill-overs (Ashford, 2005).

Second, the way a certain policy is designed anplemented will be crucial for its
success in achieving the desired environmentalityudlhe strong policy with clear,
consistent and lasting sufficient financial incees will be more likely to result effective
eco-innovations and improved environmental qugkiymp, 2000).

In the remaining of this chapter we will investigab what extent the environmental
quality is determined by environmental policiesngsprimary survey data. Reductions in
the level of greenhouse gas, other air pollutants water pollutant emissions will be
regressed upon different policies and firm charasties.

7.2 Empirical Analysis of the Environmental Consequence of
Environmental Policies

7.2.1 Introduction

Ideally, in order to determine reductions in enwssi occurring as a result of the
regulations, operators would have been asked toiggalata comparing mass releases
before and after implementation of the legislatiblowever, other studies revealed that
the response to this type of question would be @my(e.g. Defra, 2007). For this reason,
respondents were asked to agree or disagree orhavhetsignificant reduction in the
emissions of GHGs, other air pollutant emission®{(NsQ, , VOC, PM, etc.), and water
pollutants has occurred in the last five years. Tdauctions are expressed per unit of
output. In other words, a decrease of GHGs arisxgjusively from a fall in the output
would not be counted as a reduction in emissiorige $tatements from which the
variables used in the regression were built caseles in Box 10.

Box 10: Statements related to the facilities’ emiss

Please indicate the extent to which you agree sagliee with the following stateme
(1: strongly disagree, 2: disagree, 3: slightly atisee, 4: neither disagree nor agr¢
5: slightly agree, 6: agree, 7: strongly agree)

= Over the pat five years, there has been a significant reducin the level c
greenhouse gas emissions per unit produced regultiom production at thi
facility.

= Over the past five years, there has been a sigmficeduction in the level of oth
air pollutant emissions (NOx, SOx, VOC, PM, ...) per unit preduesulting fron
production at this facility.

= Over the past five years, there has been a sigmficeduction in the level of wat
pollutant emissions per unit produced resultingrirproduction at this facility.

Sectoral Costs of Environmental Policy 159



Environmental consequences of environmentiidipe

7.2.2 Results and analysis

With respect to the emission of greenhouse gassesrpt production respondents most
frequently (27 % of respondents) agree that thexe avsignificant reduction over the past
five years. There is however a large spread ofatsvers. A large part of respondents
(22 %) neither disagrees or agrees and a subdtpatiaslightly disagrees or disagrees
with the statement. The responses on the questiating to ‘other air pollutants’ are
more concentrated and the most frequent responséigbtly agree’. Relating to water
emissions the respondents most frequently neitgezed or disagreed to a significant
reduction. A large part of respondents (>25%) ha@rvegreed with the statement.
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a) Greenhouse gas emissions
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Figure 48: Presence of a significant per unit retloc in a) greenhouse gas emissions. b) other air
pollutant emissions and c) water pollutant emission

FromError! Reference source not found, one can observe the very low adjustédR
0.04 for the regression for other air pollutantsg ¢ghe fact that only one policy, which is
not strictly related to these pollutants, is retdin The agreement with the statement
related to other air pollutants does not seem tmfhgenced by any other of the drivers
described. This could be explained by the fact thatmajority of these reductions have
been implemented earlier than the time period §ipdcin the statement, i.e. the last five
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years (see sector reports). However, it seems progent not to give much importance to
the results from this regression and focus on therdwo presented in the table.

In the case of the final specification for GHGs aMdter, a number of non-policy drivers
are present in the regression models. Quite irtieghg, environmental strategy is among
the non-policy variables retained in both regressiats relative importance index being
about 40% in the case of GHGs and about half tletievin the case of water.
Unexpectedly, pro-active attitude seems to decrdasagreement shown by the facilities
on the statement related to GHGSs’ reductions. énsdime regression, size has a positive
effect.

The regression for water pollutants presents agtsectoral component with the index on
two dummies, i.e. those for the textile and leadet the metal sectors, being higher 50%.
The variable for the Water Framework Directiveagined in the final specification

Table 20: Emissions. Reduction in the facilities’d| of emissions of GHG, water pollutants and odie
pollutants per unit of output over the past fivarge

Notes: the numbers between parentheses denotestisstics for the coefficients shown in the table

Greenhouse Water Other Air
Gases Pollutants Pollutants
Size (Facility) 0.31 (1.75)
Metal Sector 0.59 (1.97
Textile and leather Sector 0.78 (2.16 1.22 (B.35
Strategy 0.74 (2.97) 0.30 (1.89)
Attitude -0.38 (-2.17)
Water Framework 0.38 (2.61 0.30 (1.84)
Adjusted R 0.14 0.18 0.04
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Figure 49: Emissions. Relative importance index tloe regressions related to the facilities’ levdl o
emissions of GHG, water pollutants and other aitygants per unit of output.

Notes: indices of policy variables are shown bysbsurrounded by a red broken line; indices of seata
location variables are shown by bars with a blaelt@rn.

7.2.3 Conclusions

In the regression explaining emissions of greenb@ases, other air pollutants and water
pollutants a surprisingly low number of drivers weetained. While the results for the

reduction in emissions of other air pollutants néede discarded because only a very
small share of the variation could be explainedk tther two regressions provide

interesting insights. Greenhouse gases and watessiems have been influenced by a
number of non-policy drivers over the last five ggeauch as the size and environmental
strategy of the facility. The sectoral componerd baen particularly important for water

pollutants as particularly facilities in the metalsd textile and leathers sector were
significantly better in reducing the emission oftargpollutants.
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8 CONCLUSIONS AND RECOMMENDATIONS

8.1 Conclusions

1. This study on'Sectoral costs of environmental poli@ims to paint an integrated
picture of the drivers for environmental expendiyr their effects and their
consequences for a number of industrial sectotsatigahighly affected by (European)
environmental policy. Previous studies mainly femes on specific aspects, for
example the role of policy instruments, or investégl the individual impact of one
Directive, but in this study we will assess the tsoattributable to environmental
policy in its entirety. The primary data to carrytothe analysis were existing
statistical data, an on-line survey responded tinbdividual companies, and sectoral
case studies.

2. The four sectors analysed were the electricitysethe oil chain sectors, the textiles
and leather sector and the iron and steel seckten@ed to base metals). These are
mature sectors faced with an increasingly globahmetition from mostly outside the
European Union. Due to the nature of their adésithese industries are pollution
intensive, but they show an overall strong traclkcord of environmental
improvements in the past for many environmentala@iom

3. To realise these environmental improvements, censie expenditures were needed,
both in terms of investments and operational costs. such information on
environmental expenditures is critical for compahieperations and for policy
makers in order to identify the effect of key eovimental regulations. Therefore, at
the level of EU (Eurostat) and OECD databases arapded with overviews of
expenditure for the different countries, split 1@y pnvironmental medium, per type of
investment etc. Unfortunately, these data are soras of poor quality. The most
obvious reason is of course that environmental ms@® can not be directly taken
from most accounting systems in companies. If miation is available it is often
commercially sensitive and regarded as being cenfidl. Therefore, Member States
organise the data gathering process, for exampibseying a sample of companies.
Although uniform questionnaires and definitions dabeen developed, lack of
consistency in the data sets used seems to beed#hgy rto some extent. It is not
straightforward to understand why in one countrgcsfic costs are up to 8 times
higher than in a comparable country. This makeaabie comparisons difficult.

4. The detail of data available also differs substdiyti making it for example hard to
assess issues such as administrative costs retatedvironmental legislation, and
‘external’ environmental costs, which are less obsly influenced by enterprises.
Finally, it should be noted that that despite therent focus of environmental policy
on climate change, so far little to no informatimm expenditures linked with climate
policy is available. The costs are probably (ihtrecorded) hidden in costs attributed
to emissions and air quality domains. A reason wWigse expenditures are not yet
clearly recorded/published may be because it isst@tightforward to specifically
record the costs of climate policy, as in many satiee incremental investments will
be paid back (at least partly) by revenues fromiggnsavings.

5. The analysis of statistical data on environmenkgleaditures in EU Member States
shows that the quality of data is varying, but dlsat there is a lack of consistent time
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10.

11.

series, covering long enough periods to derive imegén trends. Although there is
harmonisation in the type of data published at B¢l by Eurostat, at least covering
expenditures for the most important environmentahdins (air, water and waste), the
ways in which these data are collected by MembateStdiffer widely.

Despite the sometimes large differences in the iBpeexpenditures between
countries, in general, in-depth analyses of theligybavailable data result in
conclusions that are quite comparable and relidblen the results of our analyses, it
seems that environmental expenditures do not folange cost driver for the sectors,
and specific costs do not necessarily increasa) eden standards become stricter.
An indication that other factors than environmeiit have a larger influence on value
added, profits and competitiveness of the sectodiexd, is the sometimes quite large
differences between value added as % of total gmrssluction. Often these
differences are much larger than the observedrdiffees in specific environmental
expenditures.

Despite the limited size of the sample pfimary’ data we gathered, we could
identify a number of factors influencing technolmi responses, environmental
expenditures, and economic and environmental comles®gs resulting from

environmental policies. The methodology used indhalysis and the way in which
the questions were framed in the survey has prowds helpful in order to obtain a
clearer picture of the impacts of environmentalutagons. Clearly, our results are
strictly valid only for the sample we assessed.stering the somewhat small size of
the sample, the extent to which the results cageloeralised is limited.

Investments show large fluctuations, which is lagiemplementation of EU law is
linked to time schedules, and investments follow ithvestment cycle. But although
EU legislation often has to be implemented in th@e time framework in all Member
States, no such investment patterns surface frenamhalysis. This may be due to the
timing of investments and the short period for ahitata were available for analysis
(2001-2005).

Within EU, larger differences occur than in compan with Australia and US. So in
general environmental costs for industry outside EJ are of a comparable level to
the EU average. A problem with this comparison hat tdata on environmental
expenditures are not always comparable (sector @®Adassification; availability of
sufficient data).

The costs of environmental policy since the 1998y \between the studied sectors,
with the environmental costs for the electricityogucers and the mining sector
tending to fall, while the environmental costs tioe refineries generally increasing. A
possible explanation of more or less stable costspsts that increase less than might
be expected, based on the assumption of higherimahrgbatement costs when
reducing “marginal” pollution, is the decrease ohit costs’ which are comparable
with the specific costs referred to in this anayslue to technological developments.
Therefore, innovation could be viewed as one ofitlygortant factors that stabilising
the unit costs of environmental protection.

Gathering primary data at the company level on idential/commercial/sensitive
issues was one of the major challenges to overaorties study. For this purpose we
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14.

15.

16.

17.

used an extensive on-line survey based on quaétgterception questions to obtain
an integrated picture on how companies view theashpf environmental policies on
their businesses. In the end, we received 64 cdagplsurveys, representing 170
plants, mostly larger ones, from the selected seaol4 Member States. This dataset
was used to carry out a statistical analysis.

Despite the limited size of the sample, we couldntdy a number of factors
influencing the results from environmental polichhe methodology used in the
analysis and the way in which the questions weaméd in the survey has proved to
be helpful in order to obtain a clearer picture tbé impacts of environmental
regulations. Clearly, our results are strictly dadinly for the sample we assessed.
Considering the somewhat small size of the santipdeextent to which the results can
be generalised is limited.

From our survey, we learned that the IPPC Direc§/61/EC is overall considered
as the Directive that substantially affects thenfdan all selected sectors and as such
is a key regulatory driver for recent and currexgenditure. This is not a surprise as
the Directive had its deadline for implementation éxisting installations of October
30, 2007. The influence of the Directive most phipas also one of the explanations
why investments gradually shift from end-of-pipevésds more process integrated
approaches. This conclusion gives some countertveaghe worries the Commission
recently expressed about the effect of the impleatem of the Directive so far and
might be an element in the ongoing discussion emr¢kiew of the Directive.

In this study, we were not able to identify the eaaggpe effect of one Directive on the
investment decisions and the expenditure of thetpldoreover, the analysis learned
that it is simply not possible to ‘extract’ one \dng factor out of the complex
interplay of regulation at different levels, implenting policy instruments, business
cycles and strategic considerations of companies.

The statistical analysis did neither allow us tdyfulemonstrate add-on effects of
implementation of different pieces of legislatiorlowever, for most of the
regressions, several explanatory variables werainext, which indicates that
expenditure and behaviour cannot be explaineddygle driver or regulation.

The limited case studies we carried out provide esamteresting insights. The drive
for synergies generally is an important elementhie negotiations between (local)
authorities and companies, e.g. on a permit revielws is particular the case for
different regulations affecting one environmentadmm (for example, air emissions
combining IPPC and NEC requirements into a singleni review).

One should be very careful in processes asseshmgexpected effects of (new)
regulation, for example in impact assessments. CBYfyi one considers the stand-
alone consequences of a regulation, underestimdtengynergetic effects. This could
lead to the recommendation to give more weighhis kind of analyses to the add-on
effects. However, it will be far from straightforveato identify and quantify these
effects, as they —once again- largely depend on dbeplex interplay of
implementation.
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From an industry perspective, these add-on effgittb¥e questioned, for a number of
possible reasons. First, there are sometimes mamyoamental regulations that
affect their operations, from different perspediv8econd, what appear as adds-on
for competent authorities (e.g. IPPC combined WNEBC) might be considered as
threatening the level playing field for plants (ealpliged to take measures beyond
BAT to contribute to achieve stringent national gsion ceilings). In this respect, the
Water Framework Directive can be considered as mposhensive or holistic
approach as it replaces several older Directivesitagets a framework for Member
States to implement. This leads to the recommemlai further streamline the
several Directives affecting industrial emissionBRC, LCP, ...) into a single
framework Directive.

Over the last five yeargnvironmental strategfias been a considerable influence on
the impacts of environmental regulations, especialen evaluating the responses,
the expenditure and the emissions abatement déthlgies. Strategy has a somewhat
smaller influence in the case of efficiency, unibguction costs and administrative
burden, although it influences, alongside the preseof Environmental Management
Systems, the competitive advantage resulting frammirenmental expenditure. It
should be noticed that strategy has always hadsiiym effect on the impact of
regulations, i.e. increasing expenditure, incregagimission abatements and increasing
responses. Bearing this in mind, policies aimednateasing the advantages from
environmental strategy, e.g. labels for goods preduaccording to state-of-the-art
environmentally responsible production technologoas contribute to increasing the
impact of environmental regulations, and ultimatelgliver emission abatements or
increased resource efficiency.

The sizeof facility and the parent company have been fotnte two other factors

influencing the impact of environmental regulatianer the last five years. Size has
had a negative effect on the efficiency and besdfitm environmental expenditure
but a positive effect on the facilities’ adminidgiva and environmental tax burden,
and unit production costs compared to other prodyde. facilities of a bigger size

have done better in the last five years. The sizéefacility had a positive effect on

emission abatement and responses to regulatiorss.importance of size in the

facilities’ responses is an important result, whaould be borne in mind in the

national implementation of European Directives.ldrad advice or complementary
support schemes could be offered to those faslitigth a size which is apparently
discouraging effective responses to environmee@gulations.

The sectors to which facilities belong, have not had mucleeffon the impacts of
environmental regulation with the notable exceptafnenvironmental expenditure
and, in some instances, efficiency. Over the lastyears, theegionswhere facilities
are located had a considerable effect on the impletgulations on unit production
costs and benefits from environmental expendituth facilities in Southern Europe
being clearly different from the other facilitias our sample. This confirms that the
way in which European Directives have been impldaeeican have a clear effect on
their impact.

Quite surprisingly, the extent to which a facilitgd been affected by environmental
regulations over the last five years did not mudiuence the responses undertaken
by the facility. On the other hand, policy variablead a considerable effect on the
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expenditure, resource efficiency, administrativerdem, unit production costs,
abatement of emission and benefits from environaleexpenditure. It should be
stressed that the NEC and the ETS Directive hasigladied a negative effect on the
efficiency and benefits from environmental expemdit This finding can be observed
across a number of regressions and should be flatisessed.

Finally, over the past five years environmentalutagons have increased unit
production costs relative to the facilities’ compms, pointing at the fact that
regulations per se have a negative effect on cativegiess. However, a number of
factors mitigate this adverse effect, including ldeation of the facility and the size of
the parent company. Once again the way in whichopean Directives are
implemented is an important factor and complemgnpaxicy instruments could be
offered to those facilities with a size which ispapently discouraging effective
responses to environmental regulations.

The outcome of the statistical analysis confirms ¢tlonclusion of the comparative
analysis of the officially published expenditurgalahat environmental concerns, as
far as related to investment and operational andter@ance expenditures, have in the
near past not affected significantly the compegitess of the reviewed sectors. This
does however, not guarantee that in the futureitat sectors or Member States, due
to specific circumstances, the competitiveness wdl affected by further going
environmental legislation.

The analysis reveals that thelocation of production activities in response to
environmental regulations is very limited. Thigjisite an interesting result although it
should be somewhat qualified. First of all, relematcould have caused the closure of
the plant rather than the partial relocation ofduciion activities. Clearly, the effect
of plant closures cannot be observed in our sanifie. timeframe should also be
borne in mind, as the statement refers to relogaitiothe last five years. In other
words, relocation occurring earlier than five yeag® is not registered in the sample.

We presented many of these results at a stakeholdeting — two key issues

emerged. Firstly, many of the environmental improgats for heavy industry were

carried out during the late 1980s prior to manyhefdata collected during the study —
so some of the indications of environmental costa @ercentage of total costs could
be misleading. Secondly, if the results today shbat environmental costs do not
have a serious impact on competitiveness, this doemean that this will be the case
in the future as industry can foresee more stringemtrols on the horizon — in

particular the upcoming review of the NEC Directine2008. From these comments a
recommendation could be that future studies shtakd into account a longer time

period of environmental policy and also to looktte future on possible policy

changes.
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8.2 Recommendations

1. It is worthwhile to consider further streamliningetgathering process of reliable and
harmonised data on environmental expenditure. @fs® it is up to the Member
States to organise the data collection, but thieeréiit ways of working lead to data
that can hardly be used for analysis as their bdsfers too much. Even more
important is the need to avoid substantial gaghendata for many years and in many
countries. Reliable time series would be extrematgresting to identify to some
extent the impact of key pieces of legislation dre texpenditures in certain
environmental domains, as shown by the examplé@fNetherlands. An important
caveat in this respect is the need to ensure ¢ensigin the data series and to avoid
changing the rules during the process.

2. Data collection on environmental expenditures igeahould satisfy the following
standards:

- data collected should be representative of the latipn sampled, this could be
done by applying a stratified sampling. A strasifion strategy could be to divide
the population in several groups (e.g. large, madand small companies), and
survey all or most of the large companies and daraple of the medium and
smaller companies. In combination with turn ovetadan industries the collected
information can be “blown up” to the whole popubet;

- data should be collected on a regular basis, @efigannually if possible. If this is
not feasible then questions on investments shooN@rcmore than one year. It is
advisable to have the same larger companies igaimple, for smaller companies
some rotation will not be a (statistical) problem;

- questionnaires should be as straight forward asilples but also aim at asking
only essential information which is relatively edey companies to specify (for
example external payments and expenditures foro&pdpe investments are
normally easily specified as these are probably imdtered separately in the
companies accounts). Examples should be given af wshunderstood by certain
types of expenditures, for example how integrategstments should be assessed.
If needed clear accounting rules could be stipdlgfer example, in which cases
are investments seen as environmental ones, awthiah cases are investments
considered to be business as usual);

- it should be possible to check the reliability bé tanswers. For example, not only
the amount of money spent should be asked foralsata short description of the
type of investments/expenditures;

- follow up some of the outstanding environmental estynents/expenditures
reported by companies, and ask additional spegqifiestions to help understand
the background to these expenditures.

3. It can be anticipated that in the coming decadesir@nmental expenditures to
combat climate change will be an important issweclear guidelines should be
developed on how to monitor these expenditures. Hdeneeds to discuss this
issue urgently with Member States as currentlyeghemo to little statistical data
available, whereas expenditures are often quotedsirbeing in the order of
hundreds of billions of euros!. We view that simpigluding these expenditures
under the traditional domain of air will not be egb to allow for an assessment of
environmental policy.
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4. Reliable time series would be extremely interestmgdentify to some extent the
impact of key pieces of legislation on the expam@s$ in certain environmental
domains, as shown by the example of the Netherlakasmportant caveat in this
respect is the need to ensure consistency in tteesdaies and to avoid changing
the rules during the process. A recommendation emm¢$ of the issue of
confidentiality expressed by National Statisticdfic2s is to make it a contractual
obligation that analysts do not publish raw dat, describe the data in terms of
ranges, averages and variability, thereby respgdtha current issues of company
confidentiality.

5. Due to the small sample size of the on-line suriveyould seem advisable to
replicate the analysis discussed here with a lasgeple and also for other sectors.
When doing so, information could be gathered asrd @f established business
surveys done by National Statistical Offices stoaimcrease the response rate and,
ultimately, the size of the sample. Including evimee years a limited number of
additional close ended questions (similar to thesomsed in this study) to gather
qualitative information could substantially improvke indications to find the
drivers and stories behind the figures, without asipg too much burden on
responding companies. Another possibility woulddattach qualitative questions
to the process of gathering information through Eueopean Pollutant Emission
Register (EPER) and the European Pollutant RelaadeTransfer Register (E-
PRTR). Although not statistically representativevibuld allow responses to be
assessed in terms of the location of major indestand the environmental
implications for the region in question. Our questiaire included in the Annexes
of this report could be the starting point for ddesing relevant qualitative close
ended questions.
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