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Chemical Industry and Regulation ®

1. Introduction

This paper deds with environmental regulation and the impact on the
competitiveness of the EU chemical industry. The environmental component of social
regulation has increased rapidly in most OECD Countries and has a serious impact on
the performance of the chemica sector. This issue is particularly relevant for the
chemical sector because of its characteristic as an intermediate goods producer.
However it isimportant to stress the importance of other aspects of regulation, which
we do not explicitly consider in our discussion :

- regulation on trade and investment and then the impact on international
investments and the operation of global firms;

- regulation on market competition and the impact on economies of scale which
characterise the industrial structure;

- regulation on the protection of intellectual property right and the impact on
technological transfer;

- regulation on the transport system and the effect on logistic costs and the
localisation of new plants;

- fiscal regulation (treatment of dividends and holdings) or regulation of specific
aspects of taxation (e.g energy tax);

- labour market regulation for the lack of flexibility which characterise the the
European labour market;

- regulation on consumer protection and the impact on the purchasing decisions
of consumers, given their “perception” of chemical products.

After approval in 1994 of the Communication “An industrial competitiveness
policy for the European Union”, the European Commission chose, consequently,
the chemicals industry to implement the general principles defined in the document
and, before that, in the White Paper on Growth, Development and Employment. In
1996 the Communication “An industrial competitiveness policy for the European
Chemical Industry: an example’ (significantly, an earlier draft specified “a
model”) was presented to, and approved by, the European Institutions.

The Commission's Communication is important for a number of reasons.
Firstly, because it is based on a open discussion within the Commission and
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because each section was drawn up in consultation with representatives from the
European chemical industry. Secondly, because it represents a significant effort to
implement, at a specific sectora level, actions aimed at improving the overal
competitiveness of European Industry. Thirdly, because it analyses the reasons
why the European chemical industry is strategic for Europe (not merely due to its
size, but because of the quality of life it provides, technology transfer and
industrial research).

In particular, the Communication is important because of the clear link it
establishes between competitiveness and the regulation of the industry, and the
importance it places on one of the four actions for promoting competitiveness, i.e.
"improving the regulatory framework".

In connection with "the current framework" the following aspects are
highlighted:

"Regulation covering production process and products is of paramount
importance for the chemical industry. Being a highly capital intensive industry,
it is most important that the legal framework is as stable and predictable as
possible" (point 25).

In relation to the "Free movement of Chemicals’ (point 29) it is stated that
"while the principle of mutual recognition applies to all types of products, some
Member State actions may have the effect of fragmenting the Internal Market"
and therefore further states (point 31) that "the Commission will continue to
consolidate the internal market for chemicals to avoid difficulties, such as
restriction of trade, caused by different sets of national legislation”.

Concerning the "Principles for future action" reference is made to the
"Guidelines for Regulatory Policy” adopted by the Commission in 1996 with an
analysis of "how this could be pursued when legislation affecting the EU chemical
industry is being prepared” (point 34).

Reference is made to the application of the precautionary principle to
environmental issues, but with the need for "a detailed analysis to justify
intervention”, "a risk assessment" and "an appropriate analysis of the costs and
benefits’. The Communication concludes. "A proper economic and
environmental analysis aiming at appraising the net benefit for society of a
measure, sheds light on its efficiency and helps add more objectivity to an

otherwise potentially emotional debate” (point 36).

Emphasis is placed on the importance of the "level at which intervention
should take place" because "when rules in other industrial economies are less



strict than in the EU, delocalization of certain production lines may occur; this
may also encourage imports form third countries of products whose production
is no longer possible within the EU" (point 38).

The potential danger of environmental dumping is confirmed by point 39:
"When agreement at international level is not possible, the implications of new
European environmental measures on the competitiveness of the chemical and
other industries will be taken into account. It might be preferable to involve at
least the OECD countries and advanced developing countries in environmental
rules’.

The reference to the chemical industry and the positive measures adopted
so far emphasizes (point 40) in relation to the types of action: "Besides
regulation, voluntary action and economic instruments can play a
complementary role in achieving desirable health and environmental targets.
Voluntary agreements and economic instruments are more likely to be effective
in improving environmental performance than in regulating the free circulation
of chemicals'

In support of this statement (part 41) a number of initiatives are cited: the
"unilateral industry programmes’, such as Responsible Care and the Voluntary
Energies Efficiency Programme promoted by CEFIC (European Chemical
Industry Council) and the "voluntary approaches and agreements’ reflecting
bilateral cooperation between public authorities and industry.

The guiding concept is that when anaysis justifies intervention, the
instrument used must be "the simplest and the least costly ... which ensures a
high level of health and environment" (Summary).

The Industrial competitiveness policy which emerges from the Communication
is clearly based on the improvement of the role of public authorities, since the
competitiveness of a chemical company, by its very nature, is closely linked to
external factors over which the company’s managers have little or no control. But
the chemical industry is aso an interesting example because it is the only large,
innovative sector in which Europe has maintained world leadership. The chemical
industry is also used as an example because its role as provider of intermediate
goods makes it important for the diffusion of innovation and for the improvement
of the energy and environmental performance downstream, i.e. throughout
European industry.

The European chemicals industry has substantial competitiveness problems
compared to the United States, partly related to technical aspects, but also in



connection with external factors such as employment regulation, plant
authorizations, and so on.

The analyses and actions developed in Europe for the chemicals demonstrate the
importance of a strongly integrated approach to competitiveness policies,
substantially involving industrial and company representatives, and approaching
the question from the standpoint of sustainable growth.

Since the 1996 Communication, attempts to develop industrial benchmarking
have gone in the direction of seeking to establish best practice, which should not be
limited only to the company but extended to public subjects, whether national or
European. This paper will frequently refer to the activities and documents of the
Commission, particularly in the context of the efforts made in the direction of
"benchmarking on competitiveness'.

In relation to the other three actions, the same Communication emphasizes in more
than one place (i.e. in relation to policies concerning competition, intangible
investments and SMEs) the importance of industry regulation. This paper will
concentrate on regulations related to the environment, health and safety, which
certainly have a fundamental role in the correct current management of a chemicals
company and for opening a new production facility.



2. Chemical Industry and Regulation: The European Framework

In the industrialised countries, regulation represents a key instrument of
government in the promotion of public interests. Since the 1970s, the environmental
issue represents one of the main objectives of European legidlation, also as a
consequence of some industrial accidents that have stressed the need for a more
stringent control on pollution. The growing concern of European policy and
legislation for the environmental issues is clearly shown by the new formulation of
Art. 130(R) of the Treaty, that explicitly requires the EC ingtitutions to promote
environmental policies aiming at a high level of protection, with regard to health and
environment.

In the development of EU regulation, environment protection has been coupled
either with workers and citizens protection from different polluting sources, and
namely from dangerous substances. Environment, health and safety represent
therefore the joint objective of regulation aiming at pollution control.

Environmental legidation has a significant impact on industry. According to the
regulation categories identified by the OECD Report on Regulatory Reform (1997),
environmental legislation represents a significant part of social regulation pertaining
to business (see Table 2.1).

Table2.1 - REGULATIONS PERTAINING TO BUSINESS

ECONOMIC REGULATION
Antitrust policies
Price control
Property Rights
Company Law

SOCIAL REGULATION
Environmental, health and safety regulation

Employment regulation
Consumer protection

ADMINISTRATIVE REGULATION
Fiscal regulation
Information provision about company performance
Qualification requirements

Source: OECD Report on Regulatory Reform, 1997

The chemical industry is one of the industrial sectors most strictly regulated for
environmental reasons. The assessment of environmental regulation impact on the
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chemical industry is therefore a key step for the general assessment of the possible
links between regulation and performance in the chemical sector.

This paragraph has two main objectives. a) the first objective is to make a
description of European environmental regulations that are of particular significance
for the chemical industry. For the main areas, a check of the state of implementation
of EC Directivesin different Member States will be also made. For different pieces of
European legidation, it will be important to briefly point out the main critical aspects
from the point of view of industry. As a matter of fact, this represents one of the
necessary step to find out the possible links between regulation and competitiveness;
b) the second objective of this paragraph is to give some keys for the indentification
of possible links between regulation and competitiveness in the European scenario,
on the basis of the structural and functional characteristics of European
environmental regulation on one hand, and of the more general regulatory framework
on the other hand. It is clear enough that a complete assessment of the impact of
regulations should take into account at the same time business, social and institutional
areas. In the field of environmetal regulation, this should mean a general cost-benefit
analysis of the impact on industries competiveness and innovation, on the
environmental targets actually achieved as well as on the organisation and
functioning of public institutions. This report wil focus only on the possibile impact
of environmental legislation on industry, with specific regard to the chemical sector.
The genera cost-benefit analysis approach will be nevertheless kept on the back of
the analysis as a ground of general evaluation and conclusion.

2.1 EU Environmental Regulation and the Chemical Industry

Since the 1970s, the European environmental policy has developed a growing
regulatory framework, maily based on the so-called command and control system. It
is only with the Fifth EC Program for environment protection and sustainable
development that a new trend towards the use of economic and voluntary
instruments, as integrated measures with the command and control tools, is clearly
affirmed by the EC Institutions. Within the Fifth EC Program, the background of the
new integrated system of regulatory, economic and voluntary instruments is
represented by the basic principles of the EU environmental policy: polluter pays,
precautionary principle, prevention, diffuse responsibility, integration of
environmental issuesin the whole of economic and social EU policies.

The objective of this study is the analysis of regulatory means of control. The role
of economic and voluntary instruments will be briefly taken into consideration while
discussing the possibile routes of regulatory reform in view of a better functionning
of competitiveness. It can be nevertheless immediately stressed that, in spite of the
new principles included in the Fifth Program with specific regard to the introduction
of non-regulatory means of environment protection, voluntary instruments, such as
voluntary agreements or self-regulation, still represent a minor area of environmental
policy implementation.

As far as environmental regulation is concerned, particular attention shall here be
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given to: a) the general regulation of chemicals; b) the main sectoral environmental
regulations, with specific regard to water, air and waste; ¢) the main general control
systems, and namely the prevention of maor accidents connected with some
dangerous substances, environmental impact assessment and integrated pollution
prevention and control (IPPC).

ENVIRONMENTAL REGULATION
AREAS OF MAJOR CONCERN FOR THE CHEMICAL INDUSTRY

Classification, labelling and packaging of dangerous substances and preparations
Imports/exports of some dangerous substances and preparations

Restriction on the marketing and use of certain dangerous substances and
preparations

Major accidents connected with some dangerous substances

Water Protection and Management

Air Protection (VOCs)

Substances that deplete the ozone layer (CFCs)

PCBs

Waste disposal and management

Transfrontier movement of Waste

Environmental Impact Assessment

Integrated Pollution Prevention and Control, |PPC

>
>
>
>
>
>
>
>
>
>
>
>

Particular attention must be given to regulations concerning chemical
substances.

It is not the aim of the present study to give the details of this part of regulation,
which is significantly wide and complex. To our purpose, it is rather sufficient to
point out the main pieces of legidation in this field, the critical aspects, as well as
possible differences between the European and the USA framework.

The first European piece of legislation in this field is the Directive 67/548/EC,
including standards for work safety and aiming at the approximation of laws,
regulations and administrative provisions concerning the classification, packaging
and labelling of dangerous substances. The main goal of this Directive is to
introduce at EC level a classification and labelling system for chemical substancesin
order to ensure safety for workers and the environment. The Directive 67/548/EC has
been significantly amended in view of making the control system more stringent (see
Table 2.2). Particularly important is the following Directive 79/83L/EC, bringing the
6" Amendment to the mother Directive, which has introduced a mandatory
notification system for new chemical substances (the Directive 79/83L/EC came after
the Directives 69/81/EC, 2™ Amendment, 70/189/EC, 3 Amendment, 73/146/EC, 4"
Amendment, and 75/409/EC, 5" Amendment to Directive 67/548/EC). It is to be
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stressed that the 6™ Amendment requires a person-specific notification: this implies
that the same substance may need to be registered several times. From this point of
view, the European regulation is characterised by more extensive requirements if
compared with the USA Toxic Substances Control Act (Fleischer states that “the
European regime seems to be a zero-risk approach whereas the U.S. regulation can
be regarded as the risk-cost balancing approach™), as it is furthermore demonstrated
by the follow-up reporting system foreseen only in the EC Directive 79/831. The
European rules in this field have become even more stringent with 7" Amendment of
Directive 67/548/EC (Directive 92/32/EC, see Table 2). It has been maintained that
the 7" Amendment “leads to a reduction of innovation activities and a significant
decline of new substances placed on the market annually. Due to the 7" Amendment,
some product sectors, particularly SMES, are failing to innovate new substances at
al. This leads to a detrimental effect — companies fall back upon existing chemicals
and notification expenditure prevents the introduction of a more environmentally
sound alternative chemical” (Fleischer).

A very interesting analysis of different regulation frameworks in EU and USA in
this specific field has been made by the IPTS "Comparison of Regulatory
Requirements for the Notification of New Chemical Substances in the European
Union, the USA and Japan" (1998). The IPTS Report compares the existing
legislations controlling the notification procedure for new chemical substances in
force in the EU, the USA and Japan. The same objective (to protect the man and the
environment from the exposure to unacceptable risks) is realised through different
requirements: as aready stressed, the EC Directive 92/32 requires a technical dossier
containing a fixed list of physical-chemical, toxological and ecotoxological data; the
US TSCA-EPA legidation requires that the Pre-Manufacture Notification dossier
contains all available data concerning the new test substance; the Japanese legisation
is enforced by stages requiring first environmental data relating to the persistence of
the new chemical, and consecutively additional toxicological data if persistence is
shown. The IPTS Report, after stressing the main differences between the notification
procedures, gives the following data on the amount of notification dossiers
introduced in EU, US and Japan: from 1983 to 1996, 4.514 dossiers in EU; from
1980 to 1996, 25.545 dossiersin US, and from 1987 to 1996, 2.895 dossiers in Japan.
The reason for such situation could be that the US EPA only requires the submission
of existing data for the Pre-Manufacture Notice, that no obligation exists to perform
laboratory tests and that, therefore, the costs are reduced at the introduction phase.
More particularly, the Report outlines the following main differences between the
notification procedures:

- content of the naotification dossier: a) in the EU, the amount of data necessary
to file a notification dossier depend on the amount of new substance to be
marketed. Depending on the tonnage different levels are determined. A
technical dossier must be submitted in accordande with the requirements of
Annex VII or Annex VIII of Directive 92/32/EEC; b) in the USA, the EPA
PMN dossier contains technical, physical-chemical and human exposure data as
well as information on environmental release. Other data on toxicology and
ecotoxicology may be added if available. Additiona information may be
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required by the authorities; c) in Japan, environmental data on biodegradation
and bioaccumulation are requested first. If the new substance is readily
biodegradable, no further data need to be submitted. If not, additional
information is required by the authorities, in relation to the future designation of
the chemical as Specified Class 1 Chemical, Specified Class 2 Chemical or
Designated Chemical;

classification of new substances: classification of new substances according to
their intrinsic properties is in force in the EU and Japan. No comparable
classification system existsin the US;

exemption for the low volumes: exemption for the low volumes of new
substances placed on the market in the EU an in the USA are accepted for
amounts <10/kglyear/manufacturer. In Japan this limit is <1.000
kg/year/manufacturer;

duration of the procedure: in the EU, authorisation to place the new substance
on the market can be granted within 45 days after submission of the notification
dossier. The Premanufacture Notice (PMN) in the USA has to be introduced 90
days before import or manufacturing. A Notice of Commencement of
manufacture or import (NOC) has to be provided 30 days before the substance
is manufactured or imported. A manufacturer in Japan will obtain a
designation of the new substance within 3 months. For a new chemical
substance exported to Japan the duration of the procedure will take 4 months;
costs related to the notification procedure: when a notification in accordance
with EU legidation is submitted for a new chemical at alevel above 1 tonne per
year, the costs at the start are higher compared to the costs in the US or Japan.
However, in accordance with US and Japanese legidation, if the new substance
represents some risks to human health or to the environment, supplementary
data will be requested. In this case, the costs will level up with costs to
introduce a EU notification dossier.

An 8" Amendment to Directive 67/548/EC has followed with the Directive
96/56/EC.

The regulation of “new” substances is completed by the regulation of existing
chemicals (Regulation 793/93/EC), whose scope is to evaluate their possible risks
and to take, if necessary, measures to reduce them. According to CEFIC, the Existing
Substances Regulation 793/93/EC must be seen and promoted by the EC Commission
and the Member States as the “key lega instrument for the sound management of
chemicals within the European Union”.

A significant number of Directives and Regulations are furthermore foreseen in
Europe to control classification, packaging and labelling of specific chemical
preparations. Besides the general Directive 88/379/EC, the following specific
Directives can be recalled:

Directive 73/173/EC, solvents, amended by Directive 80/781/EC
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Directive 77/728, paintings, amended by Directive 83/265/EC
Directive 78/631L/EC, antiparasitic agents, amended by Directive 81/187
Directive 91/155/EC, safety reports, amended by Directive 91/442/EC.

Another relevant piece of European legisation concerning chemical substances is
the Regulation 2455/92/EC on imports and exports of some danger ous substances
and preparations, to which the Directive 76/769/EC on restriction on the marketing
and use of certain danger ous substances and preparations must be added.

Finally it is also to remember tha Ecolabel scheme (Regulation 880/92/EC) for
indoor paints restricts the concentration of given substances and namely: white
pigments, volatile organic compounds, aromatic hydrocarbons. This system is based
on voluntary adhesion of interested companies.

Apart from this last voluntary instrument, the brief description of the EU
regulation of chemical substances and preparations (and of the maor pieces of
national measures of transposition, see Table 2.2) gives a clear idea of the extreme
complexity of regulation concerning chemical industry.

Water regulation is another area of environmental legislation of major concern
for chemical industry. The European regulation in this field includes a significant
number of Directives and Regulations. It can be certainly maintained that water
regulation represents one of the widest sector of European environmental legisation.
The legidation aiming at protecting the aquatic environment of the Community
from the pollution of certain dangerous substances seems particularly complex.
This part of regulations is bsed on the framework Directive 76/464/EC, aiming at a
general and simultaneous action by EU Member States to protect the aguatic
environment of the Community from pollution particularly caused by certain
persistent, toxic and bioaccumulable substances. To ensure an effective protection of
the aquatic environment of the Community, afirst list (List I) of specific substances
was selected on the basis of their environmental toxicity, persistence and
bioaccumulation, with the exception of those which are biologically harmless or
which can be converted into substances which are biologically harmless. In principle,
Directive 76/464 states that discharge of List | substances must be eliminated.
Additionally, a second list of dangerous substances was established (List I1). The List
I (grey list) substances are those which have a deleterious effect on the aquatic
environment, which can, however, be confined to a given area and which depend on
the characteristics and location of the water into which they are discharged. Any
discharge of these substances should be subject to prior authorization which specifies
emissions standards based on quality objectives. In the period 1976-1990 a
significant number of so-called daughter Directives of 76/464 have been introduced,
with regard to specific dangerous substances.
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Table 2.2 - CLASSIFICATION, PACKAGING AND LABELLING OF
DANGEROUS SUBSTANCES/PREPARATIONS

Major EC Directives and Regulations

Directive 67/548/EC, notification of new substances, classification/labelling of
substances

Directive 79/83L/EC, sixth amendment of Directive 67/548/CE

Directive 88/379/EC, classification/labelling of preparations (time limit for
national transposition: 7/6/1991 ; 31/12/1999 for Austria, with specifif regard to
art. 13; 31/12/1999 for Sweden, with specific regard to artt. 3, 5, 13 and Annex |)
Directive 89/178/EC, amendment of Directive 88/379/EC (time limit for national
transposition: 1/12/1990)

Directive 90/492/EC, second amendment of Directive 88/379/EC (time limit for
national transposition: 1/1/1991)

Directive 92/32/EC, seventh amendment of Directive 67/548/CE (time limit for
national transposition: 31/10/1993)

Directive 93/18/EC, third amendment of Directive 88/379/EC (time limit for
national transposition: 1/7/1994)

Regulation 793/93/EC, evaluation and control of existing substances

Directive 96/65/EC, fourth amendment of Directive 88/379/EC and amendment
of Directive 91/442/EC concerning dangerous substances whose packagings must
be equipped with safety locks for children (time limit for national transposition:
31/5/1998)

M ajor National Regulations

AUSTRIA:

. Chemikalienverordnung — ChemV, 16/3/1989

BELGIUM:

= Arréé Royale du/Koninklijk Bedluit, 11/1/1993 and 23/6/1995

DENMARK:

» Bekendtgarelse n. 586 om klassificering, emballering, maagkning, sag og
opbevaring af kemiske stoffer og produkter, 8/8/1991

= Bekendtgarelse n. 589, 8/8/1991

= Miljgministeriets lovbekendtgarelse n. 583, 9/6/1993, Bekendtgarelse af lov
om kemiske stoffer og produkter

FRANCE:

= Arréé ministériel, 21/2/1990
= |Loi 31/12/1991, n. 91-1414
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Arrété, 31/3/1992 — agrément INRS
Décret 3/12/1992, n. 92-1261
Arrété ministériel, 23/12/1992
Arrété ministériel, 5/1/1993

GERMANY::
= Verordnung zur Novellierung der GeféhrstoffVVO, 1992
= Aufhebung der GefahrlichkeitsmerkmaleV O, 1992
= Anderung der Ersten VO zum SprengstoffG, 1992
= Verordnung zur Novellierung der GefdhrstoffVO, Aufhebung der
GefahrlichkeitsmerkmaleVO und zur Anderung der Ersten VO zum
SprengstoffG, 1993

GREECE:
= Décision du Conseil Supérieur de Chimie, n. 1197/1989

IRELAND:
» EC (Classification, Packaging and Labelling of Dangerous Preparations)
Regulations 1992
» EC (Classification, Packaging and Labelling of Dangerous Preparations)
Regulations 1995

ITALY:
» D.Lgs 3/2/1997, n. 51
= D.Lgs. 16/7/1998, n. 285

LUXEMBOURG:
= Loi 10/7/1995
» Reéglement Grand Ducal, 29/9/1995

NETHERLANDS:
= Beduit, 18/9/1991
= Wijziging nadere regels Verpakking en Aanduiding Milieugevaarlijke Stoffen,
1991
= Beduit, 21/12/1995

PORTUGAL:
= Decreto-lel 30/6/1992, n. 120/92
» Portaria 18/12/1992, n. 1164/1992

SPAIN:

» Real Decreto 2/7/1993, n. 1078/1993
» Orden Ministerial 20/2/1995
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UNITED KINGDOM:
» Hedth and Safety (The Chemicals) (Hazard Information and Packaging)
Regulations, 1993
» Hedth and Safety (The Chemicads) (Hazard Information and
Packaging)(Northern Ireland) Regulations, 1993
» The Notification of New Substances Regulations, 15/12/1993

They are briefly summarised in the following Table 2.3. It is interesting to point
out that the trasposition of these Directives into Member States legislation has been
largely complete, showing nevertheless big differences between Member States due
to widely differing backgrounds in terms of administrative and legal systems and
resources.

A first step of rationaisation of water regulation has been made with Directive
91/271/EC on urban waste water treatment. Nevertheless the state of national
trasposition is rather incomplete. Italy, for instance, has only recently implemented
the Directive 91/271/EC with the D.Lgs. n. 152 of May 1999. Such Decree represents
a piece of extremely relevant reform of the aready existing water legidation in Italy
and it will therefore take a significant period of time before the new rules will be
actually able to come into force. All this implies the existence of different control
systems on water discharges within the European context.

A second and wider step of rationalisation is included in the recent Directive
proposal for a framework of EU water policy (26/2/1997, modified proposals
26/11/1997 e 17/2/1998). The aim of the proposal is to coordinate the application of
water emission standards fixed by existing regulations.

Table2.3-WATER PROTECTION

PROTECTION OF AQUATIC ENVIRONMENT OF THE COMMUNITY
FROM CERTAIN DANGEROUS SUBSTANCES

EC Directives

» Directive 76/464/EC, framework Directive on pollution caused by certain
dangerous substances discharged into the aquatic environment of the Community

= Directive 82/176/EC, discharges by the chlor-alkali electrolysis industry
(mercury) (amended by Directives 90/656/EC and 91/692/EC)

= Directive 83/513/EC, discharges by manufacturing of cadmium compounds and
other industrial activities leading to the dicharge of cadmium (cadmium)
(amended by Directives 90/656/EC and 91/692/EC)

= Directive 84/156/EC, discharges by other sectors than chlor-alkali electrolysis
industry (mercury) (amended by Directives 90/656/EC and 91/692/EC)
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= Directive 84/491/EC, discharges caused by the production of HCH and extraction
of lindane (Hexachlorocy-clorhexane, HCH) (amended by Directives 90/656/EC
and 91/692/EC)

= Directive 86/280/EC, discharges caused by the production of carbon tetrachloride
and chlorofluorocarbons (carbon tetrachloride, CC14), DDT including formulation
of DDT on the same site, sodium pentachlorophenate by hydrolysis of
hexachl orobenzene (amended by Directives 90/656/EC and 91/692/EC)

= Directive 88/347/EC, discharges caused by the production of adrin and/or
dieldrin and/or endrin and formulation on the same site (aldrin, dieldrin, endrin,
isodrin), hexachlorobenzene (HCB), Hexachlorobutadiene, chloroform

= Directive 90/415/EC, discharges caused by the production of 1,2-dichloroethane
(EDC) and trichloroethylene (TRI)

URBAN WASTE WATER

EC Directives

» Directive 91/271/EC, urban waste water treatment (amended by Directive
98/15/EC as regards some requisites of Annex |. Time limit for national
transposition: 30/6/1993 for Directive 91/271; 30/9/1998 for Directive 98/15)

M ajor National Regulations

FRANCE:
= Loi 3/1/1992, n. 92-3 sur |I’eau

GERMANY:

» Verordnung zur Umsetzung der Richtlinie 91/271/EWG des Rates Uber die
Behandlung von kommunalem Abwasser (Reinhaltordnung kommunales
Abwasser — ROKAbw), 23/8/1992

= Verordnung des Umweltministeriums zur Umsetzung der Richtlinie 91/271/EWG
des Rates Uber die Behandlung von kommunalem Abwasser (Reinhaltordnung
kommunales Abwasser — ROKA), 10/12/1993

» Verordnung zur Umsetzung der Richtlinie 91/271/EWG des Rates Uber die
Behandlung von kommunalem Abwasser (KomAbwV OBIn), 19/5/1996

= Verordnung zur Umsetzung der Richtlinie 91/271/EWG des Rates Uber die
Behandlung von kommunalem Abwasser (KomAbwVO), 25/10/1996

IRELAND:
= The Environmental Protection Agency Act (Urban Waste Water Treatment)
Regulations, 23/4/1992

ITALY:
= D.Lgs 11/5/1999, n. 152
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SPAIN:

» Rea Decreto Ley n. 11/95 por e que se establecen las normas aplicables a
tratamiento de las aguas residuales urbanas, 28/12/1995

» Rea Decreto n. 509/96 de desarrollo del Real Decreto Ley n. 11/95 por € que se
establecen las normas aplicables al tratamiento de las aguas residuales urbanas,
15/3/1996

UNITED KINGDOM:

» The Urban Waste Water Treatment (England and Wales) Regulations, 1994
» The Urban Waste Water Treatment (Scotland) Regulations, 1994

» The Urban Waste Water Treatment (Northern Ireland) Regulations, 1995

QUALITY OF WATER INTENDED FOR HUMAN CONSUMPTION

EC Directives

= Directive 80/778/EC, quality of water intended for human consumption (time limit
for national transposition: 17/7/1982)

New regulatory trends can be stressed aso in the field of air protection. In this
sector, there are two main areas of legislation that are particularly significant for the
chemical industry: @ control of air emissions from industrial plants, with specific
regard to VOCs; b) control of greenhouse gas emissions.

As far as the first area is concerned, a wide trend towards rationalisation must be
seen in the Directive 96/62/EC on assessment and management of air environment
quality in the Community, fixing standard emissions and specific quality standards to
be reached within specified time limits, and namely: sulfur dioxide, nitrogen dioxide,
particulates and lead (31/12/1996); benzene and carbon monoxide (31/12/1997);
polycyclic aromatic hydrocarbon, cadmium, arsenic nickel and mercury
(31/12/1999).

VOC regulation will be widened after approval of the Directive proposal of last 18
february 1997 - COM (96)538 def. 96/0276 (SY N) - setting maximum permitted VOC
levelsin industrial activities other than petrol storage and distribution.

Another significant piece of environmental legidation is, and will be in the next
years more and more represented by regulations limitig greenhouse gas emissions.
Until now, the main efforts of EU regulation has been put on CO2 emissions (see
Table 2.4), but in the next years the implementation of the Kyoto Protocol will bring
to the introduction of new legidation concerning: CH4, N20, HFC, PFC and SF6. As
a matter of fact, it is clearly stated in the EC Commission Communication to the
Council and the Parliament “Preparing the Implementation of the Kyoto Protocol” -
COM(1999)230, 19 May 1999 — that “an efficient climate policy will have to contain
a multitude of measures covering all 6 gases’. It is nevertheless to be stressed that in
the same Communication the EC Commission put a strong accent on the use of
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voluntary and flexible instruments - therefore different from command and control
means — for the implementation of the Kyoto Protocol.

Table2.4—-AIR PROTECTION

EC Directives

QUALITY OF AIR ENVIRONMENT
= Directive 96/62/EC, assessment and management of air environment (time limit
for national transposition: 21/6/1998)

EMISSIONS FROM MAJOR COMBUSTION PLANTS
= Directive 94/66/EC, amending Directive 88/609/EC (time limit for national
transposition: 13/71995)

EMISSIONS FROM WASTE INCINERATION PLANTS

» Directive 89/429/EC, incineration of urban waste (time limit for national
transposition: 30/11/1990)

» Directive 94/67/EC, incineration of dangerous waste (time limit for national
transposition: 31/12/1996)

VOC
= Directive 94/63/EC, control of volatile organic compoud emissions resulting from
petrol storage and distribution (time limit for national transposition: 31/12/1995)

GREENHOUSE GASEMISSIONS (CO2)
= Decision 93/389/EC, control of CO2 emissions and other greeenhouse gas
emissions (no time limit for national transposition)

SUBSTANCES THAT DEPLETE THE OZONE LAYER (CFCs)
= Regulation 3093/94/EC

A complete change of the existing framework is presently characterising the EU
waste regulation, where the Directive 91/156 has introduced a new integrated waste
management system based on the prevention principle, and on waste recovery and
recycle as primary techniques of waste disposal. The transposition of the new
framework Directive into the Member States is a cause of great complexity: waste
recovery and reclycle regulations are putting the biggest questions, particularly with
regard to the aways difficult distinction between waste and non-waste. This last issue
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is of great importance for industries, since different definitions of waste and non-
waste materials give rise to different impacts of the control system (i.e:
administrative licensing system). The present situation in Europe is characterised by
big differences between regulations applicable in Member States, with clear
disadvantegs for industries operating within the European market.

Within waste regulation, particular attention must then be given to Regulation
259/93/EC on transfrontier movement of waste. The Regulation imposes strict
controls on the shipment of waste, both for recycling and disposal, throughout the
European Community. The policy goal achieved by the Regulation 259/93/EC is the
reduction of potential damage to the environment caused by hazardous waste
material. This Regulation is generally criticised by industry for being unproportioned
to hazard and risk, too prescriptive, too complex in application and inconsistently
enforced among Member States.

The recent Directive 96/59/EC (following the Directive 76/403/EC), has regulated
the disposal of PCBs and PCTs. The time limit for national transposition of such
Directive is 16/3/1998. Until now, among the Member States, only France has
implemented the new Directive with the “Loi 26/2/1996, n. 96-151, relative aux
transports’ and with the “Arrété ministériel relatif aux installations spécialisées
dincinération et aux installations de coincinération de certain déchets industriels
spéciaux”, 10/10/1996 (to which the “Décret 21/5/1997, n. 97-503, portant mesures
de simplification administrative” must be added). The inconsistent enforcement of
such Directive among Member States must be connected with the enactment of the
new European regulation of dangerous waste (see Table 2.5), which is causing a lot
of difficulties in national trasposition, the main problem being represented by the
catalogue of dangerous wastes that must be written by Member States according to
the new Directive 91/689/EC.

Table2.5- WASTE DISPOSAL AND MANAGEMENT

EC Directives

= Directive 91/156/EC, Framework Directive on Waste, amendment of Directive
75/442/EC (time limit for national transposition: 1/4/1993)

= Directive 91/689/EC on dangerous Waste, amended by Directive 94/31/EC (time
limit for national transposition: Directive 91/689, 27/6/1995; Directive 94/31/CE,
22/7/1994)

» Directive 94/62/EC on Packaging and Packaging Waste (time limit for national
transposition: 30/6/1996)
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M ajor National Regulations

Transposition of Directive 91/156/EC

FRANCE:

= Loi n. 75-663 relative a I'éimination des dechets et a la récuperation des
matériaux, 15/7/1975

» Loi n. 76-663 relative aux instalations classees pour la protection de
I’ environnement, 19/7/1976

= Décret n. 77-1133 du 21/9/1977 pris pour I’ application delaLoi n. 76-663 relative
aux installations classees pour la protection de I’ environnement

= Décret n. 92-377, 1/4/1992

» Loin. 92-646, 13/7/1992

= Décret n. 93-139 du 3/2/1993 relatif aux plans d' éimination des dechets ménagers
et assimilés

= Décret n. 94/609 du 13/7/1994 portant application de la Loi n. 75-663 relative a
I’ élimination des déchets et a la récuperation des matériaux et relative notamment
aux déchets d’ emballage dont les détenteurs ne sont pas les ménages

GERMANY:

» Gesetz zur Forderung der Kreidaufwirtschaft und Sicherung der
umweltvertrdglichen Besaitigung von Abféllen (Kreislaufwirtschaft-und-
Abfalgesetz-KrW-/AbG), 27/9/1994

» Gesetz zur Vermeidung, Verwertung und Beseitigung von Abfallen, 27/9/1994

ITALY:
= D.Lgs 5/2/1997, n. 22
= D.Lgs 8/11/1997, n. 389

UNITED KINGDOM:

= Controll of Pollution Act 1974

Control of Pollution (Special Waste)Regulations, 1980

Food and Environmental Protection Act, 1985

The Control of Pollution (Landed Ship’'s Waste) Regulation 1987

Town and Country Planning n(Assessment of Environmental Effects) Regulations,
1988

The Collection Disposal of Waste Regulations, 1988

The Deposit in Sea (Exemptions) Order 1988

Control of Pollution (Special Waste) (Amendment) Regulations 1988

Control of Pollution (Amendment) Act 1989

The Control of Pollution (Landed Ship’'s Waste) (Amendment) Regulation 1989
Town and Country Planning Act, 1990

The Environmental Protection (Prescribed Processes and Substances) Regulations,
1991

= The Environmental Protection (Applications, Appeals and Registers), Regulations,
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1991

The Disposal of Control Waste (Exceptions) Regulations, 1991
The Envrionmental Protection (Duty of Care) Regulations, 1991
The Controlled Waste Regulations, 1992

The Public Health (Waste) Regulations, 1995

The Transfrontier Shipment of Waste Regulations, 1994

Transposition of Directive 91/689/EC

FRANCE:
= Décret n. 97-517 du 15 mai 1997 relatif ala classification des déchets dangereux

GERMANY:

= Verordnung zur Bestimmung von besonders Uberwachungsbedirftigen Abfallen
(Bestimmungsverordnung besonders  Uberwachungsbedurftiger Abfdle —
BestblUAbfV), 10/9/1996

ITALY:
transposition measur es adopted for Directive 91/156

UNITED KINGDOM:

» The Waste Management (Licensing) Regulations, 1994
The Special Waste Regulations, 1996

The Special Waste (Amendment) Regulations, 1996
The Public Health (Amendment) Ordinance, 1997

Transposition of Directive 94/62/EC

FRANCE:
Décret n. 96-1008, 18/11/1996

GERMANY::
transposition measur es adopted for Directive 91/156

ITALY:
transposition measur es adopted for Directive 91/156

UNITED KINGDOM:
no reference available

A fina area of environmental regulation to be taken into consideration concerns
general control systems aiming at the implementation of the prevention
principle, and namely prevention of major accidents connected with some dangerous
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substances, environmental impact assessment (EIA) and integrated pollution
prevention and control (IPPC) (Table 2.6). In general terms, aso in this field, the
introduction of new framework Directives implies a rather undefined scenario within
the Member States. The point is that the new regulation of EIA on one hand, and the
introduction of 1PPC on the oher hand, should bring to a new and more harmonised
framework of environmental licensing system of industrial activities. The target is
nevertheless difficult to be reached: the new EIA and particularly the new IPPC
procedure are to be coordinated with the significant number of existing control
procedures, and again there exist critical differences anmong Member States that
create avery complex scenario.

Until now, the best results have been reached by the EIA system, due to recent
improvements of Member State legidations, as well as to improvement of general
quality of EIA reports (EC COMMISSION, “Evaluation of the Performance of the
EIA Process’). Even in this area, a number of suggestions for legidation
impromevent are still on the ground, and namely: a)introduction of a formal scoping
requirement; b) adoption of a forma EIA report quality control mechanism; c)
accreditation of EIA consultants; d) preparation of EIA guidelines; €) strengthening
of competent authorities expertise; f) EIA training for various participants in the EIA
process, g) provison of nationa EIA report and environmental information
databases.

Table?2.6 -

> PREVENTION OF MAJOR ACCIDENTS CONNECTED WITH SOME
DANGEROUS SUBSTANCES

» ENVIRONMENTAL IMPACT ASSESSMENT (EIA)

> INTEGRATED POLLUTION PREVENTION CONTROL (IPPC)

Prevention of Major Accidents, EC Directives:

» Directive 82/501/EC, Risks of Major Accident Hazards of Certain Industrial
Activities

= Directive 96/82/EC, Control of Mgor Accident Hazards connected with some
dangerous substances (time limit for national transposition: 3/2/1999)

No reference available as to transposition measures in the Member Sates

EIA, EC Directives:
Directive 85/337/EC amended by Directive 97/11/EC

|PPC, EC Directive:
= Directive 96/61/EC, pollution prevention aand integrated control (time limit for
national transposition: 30/10/1999)
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3. The Performance of the European Chemical Industry
3.1 Foreword

The analysis of the European chemica industry performance is crucial, given
the weight of this sector within the European manufacturing industry, and its
strategic relevance for the international competitiveness. In the worldwide context,
the European chemical industry is the largest producer (30%), just ahead the
United States (28%). It should aso be said that the chemica industry is highly
forward linked with other industries both in terms of economic and technology
impact and in terms of environment prevention, thus giving it a crucial role within
the manufacturing industries. In addition, the chemical industry is strongly affected
by technological innovation and environmental regulation, both of which may
influence its short and medium-long term performance.

This paper would like to compare the performance of the chemical industry in
Europe and in the United States. This comparison is crucia for the role of these
industries in worldwide production and trade, and because of their relative
homogeneity. It is worth noting that Japan plays an important role within the world
chemical industry (being the second single Country). However, compared to other
industrial sectorsit is less important, as the Japanese chemical industry is strongly
oriented to the interna market. Indeed, Japan's balance of trade surplus in
chemicalsis quite small compared to that of Europe and the United States.

The European and American chemical industries, however, compete with
emerging producers in Asia (China, Korea, Taiwan in particular) brought about by
the increase of international trade after the WTO agreements, and by the crucial
role played by the chemical industry in the growth processes (infrastructure, health,
the environment, durable and non-durable consumer goods). It isworth underlining
that Asia is aready the world's largest producer of fibres and that an increasing
flow of foreign investment was directed toward this area. Unfavourable
environmental regulation and other competitiveness factors (labour cost) may,
therefore, increase the delocalization process, which is also affected by demand
factors.

In this framework the performance of SMEs may be crucially affected, for they
play an important role within the European chemical industry, and, particularly,
within the downstream of basic chemicals. For this kind of companies, the
potential threat deriving from the environmental dumping of Asian companies is
more difficult to fight , because they are more constrained to produce in Europe.
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Thus, a detailed comparison of the performance of the European and American
chemical industries is crucia to explain the gap between the European and
American companies and linking this analysis to the effects of environmental
regulation in Europe on firms' performance.

3.2 Production and Employment Trends

The available information and indexes used for evaluating production trend do
not show a straightforward picture. In particular, in terms of physical evolution, the
output of chemicals seems to have increased more in Europe than in the United
States. Both data provided by CEFIC (Facts and Figures, 1998), and a recent
British study by the Chemical Industries Association (CIA, 1999) show a growth
rate of production between 1979 and 1997 of 2.6%, in Western Europe compared
to a growth rate of 2% in the USA.

In terms of sub-periods the result is much the same, whilst a country by country
analysis in Europe shows very different situations, with Belgium, France and the
Netherlands above the European average, and Germany and Italy well below both
the average and the American performance.

Looking at real value added implies different considerations, with a growth in
Europe of 2.7% between 79 and ‘95, compared to 3.3% in the USA. (National
Institute of Economic and Social Research, 1998). However, it is worth
underlining that the use of value added time series, particularly those of the STAN-
OECD database, involves problems of data reliability (for example, data for Italy
at the beginning of the *80s are totally unreliable).

The chemical industry is a heterogeneous sector, with high differences between
sub-sectors (for example, the differences in the manufacturing processes and
products in the petrochemical industry, in cosmetics and pharmaceuticals).

In the pharmaceutical industry, the growth rate between '90-'97 was 3.9% in
Europe and 4.5% in the USA, compared to a growth rate f 2.5% and 1.8%
respectively in the chemical industry (excluding pharmaceuticals) as a whole
(ESCIMO database, CEFIC).

To sum up, production data do not give a clear picture, showing, however, a
decrease easticity in the industry to changes in GDP (the so-caled chemical
premium, which in the '50s and '60s was extremely high due to the ability of
chemicals to replace other materials, and to meet new company and consumer
needs) both in the United States and in Europe. Only the pharmaceutical industry
shows a high long term growth, both due to increasing demand and competitive
factors within the advanced countries.
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Over the past decades there has been a decline of employment, particularly in
Europe.

In the last decade ('87-'97) when output followed a similar trend in both areas,
employment remained fairly constant in the United States (+0.9%) but fell by
11.5% in Europe (Tab. 3.1).

The chemical industry is moving towards a situation in which the growth rate of
demand is not sufficient to maintain steady employment levels, particularly within
economic framework crucialy affected by trade and production globalization.

Table 3.1
Total Employment Growth in EU and USA Chemical Industry

thousands

EU USA

1987 1898 1025
1988 1896 1057
1989 1916 1074
1990 1911 1086
1991 2025 1076
1992 1932 1084
1993 1834 1081
1994 1770 1057
1995 1737 1038
1996 1704 1034
1997 1679 1034

Growth rate

1987/97 -11,5 0,9

Source: CEFIC

One of the actions which followed the European Commission Report on the
chemical industry was the use competitiveness benchmarking, particularly with the
United States.

CEFIC (Barometer of Competitiveness, 1996-97-98) and then the DGIII-NIESR
(The comparative competitiveness of the EU chemicals and rubber and plastics
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industries, 1998) used the same methods and came to the same results in
comparing the European chemical industry with the United States. The following
paragraphs mainly refer, but not exclusively, to these studies.

3.3 Profitability

Whilst growth in production has been similar in Europe and the United States,
profitability has not. The European chemicals industry (Tab. 3.2) was less
profitable (in terms of gross operating surplus as aratio to sales) than the United

Table 3.2
EU-US profitgap in the Chemical
Industry

25%

20%

[= N3V
EUSA

15%

10%

Gross Operating Surplus
as a % of sales

5%

0%

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Gross operating surplus=profitbefore financial
charges, depreciation and corporate taxes

Source: CEFIC

States by an average of about 6% in the period 1985-96 (CEFIC, 1998). In
addition, the European chemical industry is strongly affected by the fluctuations in
raw materials prices. The profitability index shows a higher volatility in Europe
than in the United States, where it has been stable since 1988.

Given the available data set, the relationship between gross operating surplus
and value added (NIESR, 1998), can be used (Tab. 3.3). In order to evaluate the
performance of the magor European countries, the evidence shows considerable
differences between countries as in the United Kingdom, for example, the average
rate of profitability growth is higher than in the United States, while in Germany it
is lower.
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Table 3.3
Growth in Profits' Share of Value Added (% per annum)

1979-1995 1979-1984 1984-1989 1989-1995

USA

Chemicals 1,37 0,45 4,09 -0,13
Manufacturing 0,98 1,44 1,92 -0,19
WEST GERMANY

Chemicals -0,81 -2,67 0,62 -0,45
Manufacturing -0,10 -1,32 1,07 -0,06
UNITED KINGDOM

Chemicals 1,58 4,08 1,12 -0,12
Manufacturing 2,18 2,15 3,71 0,94
FRANCE

Chemicals 0,75 -1,94 6,96 -2,19
Manufacturing 181 0,53 6,77 -1,26
ITALY

Chemicals 1,18 3,53 -0,26 0,43
Manufacturing 1,13 1,51 1,28 0,69

Gross operating surplus as a % of Value Added
Gross operating surplus = profit before financial charges, depreciation and corporate taxes

Source: NIESR

The profitability of the chemical industry compared to the profitability of
manufacturing as a whole also looks unsatisfactory. The average growth rate of
profitability within the European chemicals companies was slower than in the
manufacturing sector as awhole (and, recently, diminish faster).

Between 1979-95, in Europe, only the United Kingdom out-performed the
United States, while Germany profitability declined.

3.4 Foreign Direct Investment

In recent years, the process of globalization involved the chemical industry both
because of the need to be close to customers and to faster growth areas, and to take
the most competitive advantage in a framework of growing competition and lower
prices. These factors, together with the low profitability of the European chemical
industry, brought about in the decrease in the attractiveness of investments in
Europe.
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The recent Barometer of Competitiveness (CEFIC, 1998) shows that during the
second half of the '80s the flow of direct investments abroad by the EU chemical
industry was always higher than the inward investment corresponding flow. From
1990 on, after an initial phase of low investments linked to the recession of the
early ‘90s, outward investments picked up steadily, reaching 6.3 billion ECU in
1995 (Tab. 3.4). The cumulative value of outward investments in the period from
1985-95 reached 38 hillion ECU, which corresponds to 20% of domestic
investments, whileinward investments were 1/5 of thisfigure.

Table 3.4
Extra-EU direct investment flows by/in the EU Chemical
Industry (billions of ECU) - 1985-1995

outward

—_

— /[
~— N/
_(2) ’/\\v/ inward \VI

1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995

~ o o

N

Source: CEFIC

The comparison with the United States shows that the European chemical industry
Isin aposition of relative weakness, because the ratio outward/inward investments
in the two areas is very different (Tab. 3.5). For Europe the ratio is 2.92, meaning
that Europe invested about three times more in the rest of the world than the rest of
the world in Europe. In the United States this ratio is 1.19. Germany is a specia
case within Europe, as this ratio is 11. The comparison with the United States is
particularly important, as the net flow of investments towards this country was
about 25.5 billion ECU during the period 1985-1994.
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Table 3.5
Direct Investment Flows by/in Chemical Industry:
an International Comparison. Average Values in Period 1993-97

outward/inward

USA 1,19
EU* 2,92
Germany 10,94
France 1,25
UK 1,71
Italy 2,03

(*) average value in the period 1993-95
Note: Direct investment flows exclude reinvested earnings
Sources: our computation on CEFIC and VCI data

The scenario over the coming years looks even less favourable, despite the
recent financial and economic crisis in Asia. For example, in 1996 more than 150
new petrochemical plants were planned (many of them involving European
companies) and estimates relating to the ethylene additional capacity (the principal
building block in organic chemistry) up to 2005 indicate a gradua shift towards
production in Asia, only partially offset or postponed by the current problems
(Tab. 3.6).

Table 3.6

Petrochemical plants: Ethylene additional capacity
projects in the Far East Countries (Geographic breakdown, 1995-2005)

China
Taiwan
Indonesia 15 Latin America
USA 15.5%
Japan 14 Other countries 10.2% :
i 7.5% West Europe
Singapore 13 Middlewest 9.7%
South Korea 13 11.6%
Number of projects
Thailand 9 Japan
1.9%
Malaysia 8
0O 10 20 30 40 50 Est-Asia  43.6%
Source: Oil & Gas Journal, 1996 Source: Chem Systems
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3.5 TheEuropean Chemical Industry in the International Trade

The European chemical industry plays a crucia role in world trade. It generates
a gignificant trade surplus (40 billion ECU in 1997); it is the world’'s leading
exporter (in 1997 Europe had an export share (excluding intra EU) of 35,4%
compared to 22,9% in the USA) and have a relevant share of the European trade
surplus (27,4% in 1997). Using these figures as a benchmark it is worth verifying
whether international trade has weakened due to competitiveness, delocalization or
industry regulation issues.

The information available for sub-sectors do not help much. The chemical
industry contains heterogeneous sectors and products. “Organic chemicals’, for
example, include both basic and fine chemicals. The analysis of the trade
performance (both in absolute values and in normalized indexes ) between 1990
and 1998 shows that the European chemical industry maintained its strength: the
normalized trade balance rose, infact, from 19.9% to 23.1%. (Tab 3.7). The
analysis of sub-sectors shows that:

- fine and speciaty chemicals for industrial use and for final consumption
show the best performance in terms of normalized trade balance.
- basic chemicals under performed, with significant losses.

In particular, inorganic products have a negative normalized trade balance,
fertilizers continue to be negative, and in chemical fibres the trade balance deficit
significantly increased.

Table 3.7
Normalised Trade Balance*
of European Chemical Products

1990 1995 1998

Chemical products 199% 23,7%  23,1%
Inorganics 49%  -17% -8,5%
Organics 8,2% 12,8% 11,1%
Paints and Inks 425%  41,0% 37,6%
Pharmaceuticals 355% 41,9%  42,4%

Perfumes and cosmetics 56,9%  54,4% 54,7%
Soaps and Detergents 604% 51,7%  50,9%

Fertilizers -38,8% -38,7%  -26,4%
Plastics 11,4%  16,0% 7,7%
Specialty chemicals 26,9% 32,0%  31,0%
Man-made fibres -124% -10,9%  -42,9%

(*) trade balance as a % of imports plus exports flows
Source: Eurostat - CEFIC
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During 1998 the devastating effects of the Asian crisis further weakened the
position of these products. As stated above, organic chemicals include very
different products, so the good performance of this sector as a whole the
individual sub-sectors dynamics. Looking at three important basic chemicals, it can
be seen that the trade balance in ethylene became negative (in weight) in 1997,
propylene deteriorated considerably in recent years, and benzene deepened its
position of structural deficit (APPE, 1997/98) (Tab. 3.8).

Table 3.8
Western European Trade Balance

of Petrochemicals Derivatives - 1997
KT/Year (calculated in etylene, propylene, and benzene equivalents)
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Source: APPE

Trade difficulties are emerging in the area of basic chemicals. Due to their
nature, these products are more sensitive to industry regulation than others,
although competitive factors associated with energy and labour costs are aso
important.
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4. The Competitiveness of the European Chemical Industry: a
Comparison with the United States

The analyses carried out in recent years to develop a benchmarking approach
(CEFIC and NIESR) reach similar conclusions about the competitiveness of the
European and United States chemical industries. In the following sections, the
competitive performance of the European chemica industry will be analyzed
taking into account two important competitive factors: labour cost and labour
productivity.

4.1 Labour Cost

In Europe unit labour cost at the end of the ‘ 70s were considerably higher than
in the United States both in the chemical industry and in manufacturing as awhole.

The appreciation of the dollar at the beginning of the *80s eroded the American
advantage until the mid-80s when the weakening of the dollar restored a
competitive advantage to the United States. In 1995 unit labour cost in the European
chemical industry was amost 50% higher than in the United States (Tab. 4.1).

Table 4.1
Unit Labour Cost, hourly Labour Cost and Labour Productivity
in the EU Chemical and Manufacturing Industries - Selected years, 1979-1995

USA=100 1979 1984 1989 1995
Unit labour cost

Chemicals 143 85 146 148
Manufacturing 143 86 131 163
Hourly labour cost

Chemicals 90 55 81 95
Manufacturing 89 54 88 105
Labour productivity

Chemicals 63 64 55 63
Manufacturing 61 66 67 68

Source: NIESR
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These results are substantially confirmed by most recent data CEFIC (1998)
(Tab 4.2). Unit labour cost began to fall in Europe from 1993, but this gradual fall
was not sufficient to significantly reduce the gap with the United States.

Table 4.2
Unit Labour Cost in the Chemical Industry:

an EU and US Comparison (1985=100, in US dollars)
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Source: CEFIC

The result does not depend so much on the difference in the labour cost in
Europe and America: NIESR'’s analysis in fact shows that throughout the period
from 1979-1995 hourly labour cost in the European chemical industry is below that
of the United States), as in the large labour productivity gap, which we will

analyze below.

However, international comparisons of hourly labour cost are difficult to assess
and the use of OECD data by sector is not always correct. Table 4.3, drawn from a
German source (VCI), shows hourly labour cost in German currency for different
countries. It appears that in 1997 only the UK had a hourly labour cost lower than

in the US.

-33-



Table 4.3
Hourly Labour Cost in the Chemical Industry:
an International Comparison -1997

70,78
— 62,27
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Source: BAVC

4.2 Labour Productivity

In the European chemical industry labour productivity (defined as the ratio of
value added to man/hours worked, adjusted to enable comparisons between
countries') is much lower than in the United States. This difference is aso
systematically larger in the chemical industry than in the rest of manufacturing. It
IS interesting to note that the European productivity level shows no tendency to
converge to the American level; the gap between these areas was about 37%
throughout the period 1979-1995 (Tab 4.1).

This aggregate figure for Europe hides substantial differences in productivity
levels between the main European countries; France has a lower gap (about 20%),
whilst Germany and the UK are in line with the average for Europe. Italy, on the
other hand, is below the European average, with alevel of productivity under 50%
of that of the United States, despite great improvements since 1979.

! Two methods are used conventionally to make international comparisons between industrial value added, and hence to
compare labour productivity in different nations.

The first is based on nationa accounts figures, in order to compare purchasing power in different countries and in
different industrial sectors (proxy PPA). With this method, the factors used for conversion refer to final expenditure
(consumer, companies and government spending) for manufactured goods, rather than to a specific industry (Bureau of
Labour Statistics).

The second method uses a country’s output and employment figures to estimate production costs for different types of
product (Broadberry, Maddison/van Ark, Groningen University; Nicholas Oulton and O’ Mahony of the NIESR).

For products of the same type, in each country the unit value (given by the ratio of the overall value of production to
the number of units produced) is compared to that of the United States. Thus, this ratios (UVRS) are used as conversion
factors. When products are too dissimilar to be compared, the proxy PPA method is used.



In the manufacturing industry as a whole there has been a dight reduction in the
gap in productivity, which remains high (around 32% in 1995 compared to 39% in
1979). The less intensive use of capital in the European chemica industry,
compared to the United States, partly explains lower performances in terms of
productivity.

As it is well known, the ratio of capital stock to hours worked in the chemical
industry is the highest in all manufacturing industries. In 1994 capital intensity in
the chemical industry was three times higher than in the rest of manufacturing in
the United States, and twice as high as the rest of manufacturing in Europe.

In terms of the gap in capital intensity compared to the American economy, the
European chemical industry is further behind (54%) than in other manufacturing
industries as awhole (33%).

This evidence highlights the peculiarity of the United States chemicals industry,
which has a more homogenous and larger market, leading both the chemical
industry and manufacturing as a whole to adopt more capital-intensive processes
able to fully exploit economies of scale and to create a larger quantity of
standardized products than in Europe. In the European chemical industry one of the
stylized fact has been the widespread diversification towards chemicals with higher
value added, i.e. specialty and fine chemicals able to meet customer/consumer
needs. This type of specialization does not require the plant size prevailing in the
United States, however, in the light of the gap in capita intensity between the
European and American chemica industries, the possible effects of industry
regulation on investment decisions in Europe’s chemica industry should be
considered.

Table 4.4
Average Price Of Energy faced by the EU and US Chemical
Industries (in USD per toe*, excluding taxes)
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4.3 Energy Cost

One of the central issues in the debate on the competitiveness of the European
chemical industry is the cost of energy, which is still too high, about 20% higher
than in the United States in 1997. This gap, which was reduced between 1985 and
1986 due to fluctuations in the value of the dollar, varied in the last decade
between 13% and 40% (Tab. 4.4).

44 Tosumup

The most significant evidence of the anaysis of the competitiveness of the
European chemical industry is the gap in productivity relative to the United States,
which is higher than in the manufacturing industry as a whole. This difference
causes profitability to be steadily lower in Europe than America and, together with
other factors dealing with worldwide demand, causes a large imbaance in the
European foreign investments flow.

The causes of this gap, which represents a significant limit to the growth and
competitiveness of the European chemical industry, are discussed below.

a) The different capital intensity in the chemical industry in the United States
and in Europe.

This refers to the fact that capital investment may determine an increase in
labour productivity. This may explain the difference in productivity levels in the
United States and Europe, for the manufacturing industry, until the beginning of
the ‘80s (Van Ark and Pilat 1993), athough it does not seem, on its own, to
explain the gap after that period. Nonetheless, in terms of capital intensity, the
United States is further ahead of Europe in the chemical industry than in
manufacturing as a whole,. The level of investment in Europe may therefore still
be inadequate.

It is worth noting that capital spending (as a ratio to sales) increased during the
last yearsin the US, after a short decrease during the recession of the early ‘90s. In
Europe, however, this ratio remained low and constant, suggesting a lack of
profitability and competitiveness.

b) The different structure of human capital.

Within the framework of economic growth, investment in human capital play a
crucia role. This is particularly true for the sectors with high levels of
technological innovation, requiring an extremely high qualified work force. In this
framework comparisons with other countries are difficult due to the difficulty of
measuring human capital. Typically, thelevel of education is used as a proxy for
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human capital, thus ruling out the skills learned informally on the job, or formally,
during internal training courses. In addition, forma education courses are not
strictly comparable, making it even harder compare international data. Taking into
account these limitations, the available empirical evidence (Van Ark and Pilat
(1993), NIESR (1998)) shows that the average skill level of an employee in the
American chemica industry is higher than in Europe. In particular, in the United
States there is a greater polarization of skills, i.e. a considerable proportion of
higher level skillsand low skills are employed, whereas in Europe there is a greater
proportion of intermediate skills.

These differences in human capital endowment may be crucial to explain the
productivity gap between the United States chemical industry and Europe.

c) The ability of the sector to innovate.

In the Economic literature the debate on the appropriate measure of the ability to
innovate, both at the micro- and the macro-economic level, is controversial. R&D
expenditure is only a proxy of this ability and does not reflect the effectiveness of
such a