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FOREWORD

@ Danish Enwronmentai Protection Agency
(DEPA); and

@ Institute for European and Environmental
Policy, London (IEEP).

Data were provided. by the Statistical Office of the
European Communities (Eurostat), the World Bank, United
Nations Economic Commission for Europe (UNECE),
International Institute for Applied Systems Analysis (IIASA),

- :eiemen of the presmremtate ;m;aact cham and related
indicators are necessary, but also the progresswe mtro- =~

duction of perform_ance indicators to assess both the
progress and prospects in environmental quality and
sustainability. This is the challenge for the Agency: to
progressively improve the environmental reporting
system to make it timely and action-orientated.
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1.1 Main conclusions
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1.3

EXECUTIVE SUMMARY

Main conclusions

The European Union is making progress in reducing
certain pressures on the environment, though this is
not enough to improve the general quality of the en-
vironment and even less to progress towards sustain-
ability. Without accelerated policies, pressures on
the environment will continue fto exceed human
health standards and the often limited carrying capa-
city of the environment. Actions taken to date will
not lead to full integration of environmental conside-
rations into economic sectors or to sustainable
development.

These are the main conclusions of an assessment of
the trends, state and outlook of the environment in
the European Union (EU) by the European Environ-
ment Agency (EEA), as requested by the European
Commission. This report forms part of the review
process of the 1992 EC Programme of Policy and
Action in Relation to the Environment and Sustainab-
le Development “Towards Sustainability”, the so-
called Fifth Environmental Action Programme (S5EAP).

The 5EAP has marked an important change of
direction for the EU’s environmental policy. Its key
principles are: to integrate environmental conside-
rations into the various target economic sectors, to
achieve policy objectives (including timing), to
broaden the range of instruments and to establish
shared responsibility. At more or less the same time
as the 5EAP, new concepts like ‘sustainable devel-
opment’ and ‘environmental space’ were developed,
which also refer to continuity of ecosystems, public
health and economic functions required for the
development of future generations.

Enlargement of the EU

Since the publication of the 5EAP and the accompa-
nying state-of-the-environment report, the European
Union has enlarged with the accession of Austria,
Finland and Sweden from 1995. This implies that
new issues will arise, or that existing issues will be
altered. For example: the total forest area in the EU
has drastically increased; in the Alpine region,
pressures from road transport and tourism with their
associated risks to human health and the local eco-
logy have become truly EU issues. Many of the new
issues connected to the new Member States are a
consequence of the sensitivity of the environment in
these countries (eg, to water and soil acidification).
Also, the extension of the EU to include Finland and
Sweden means, in particular, that the productive but
sensitive (and heavily polluted) Baltic Sea has
become part of the EU.

Although this report focuses primarily on the original
EUT2 (by evaluating and updating the assessment of
1992), the conclusions are also applicable to the EU15.

Some of the pressures on the environment have
shown a decreasing trend over the past years (main-
ly due to pre-5EAP policies). Successes can be noted
in the reduction of ozone depleting substances,
emissions of heavy metals and sulphur dioxide (SO,)
and improvement of surface water quality. Full
implementation of environmental policies is likely to
lead to further reductions in environmental pressures
despite further growth in production and consumpti-
on. However, the following issues require further
attention at the European level: climate change and
acidification, waste management, (urban) air quality,
groundwater quality, habitat destruction and frag-
mentation. Another emerging issue, which has not
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been comprehensively tackled at the European level,
is the degradation of soil quality, which is an impor-
tant natural resource.

The time factor obviously plays a part in the develop-
ment of environmental problems and of pro-active
policy making. It takes time before environmental
problems become manifest due to chemical and bio-
logical time-lags. Once they are manifest, most pro-
blems show an irreversible character or, when acti-
ons are undertaken, a long recovery time. Further-
more, there are the societal time-lags inherent in, for
example: raising public awareness, developing poli-
cy actions, fully implementing these measures (taking
into account the fleet turnover of capital goods) and
changing behaviour of firms and citizens.A diagnosis
of only the current state of the environment is there-
fore inadequate. Early warning information systems
and the monitoring of environmental progress and
environmental outlooks are crucial for supporting the
policy process and for providing sufficient feedback
for policy-makers and society on the environmental
effects of their present and intended actions.

Societal trends and target

sectors

Successes to date have mainly been achieved in the
industry sector. Point sources of pollution have been
well targeted by regulations. Diffuse sources, such as
products, consumers and mobile sources have been
targeted far less effectively.

A review of the current state of action and of the
information gathered so far leads to the conclusion
that at this stage, it is difficult to asses the effective-
ness of 5EAP policies in changing future trends. Most
production and consumption trends remain unchan-
ged compared with those from three years ago when
the 5EAP was published.

Current policies focus on the effectiveness of measu-
res ( ‘how can the target be reached’), while at
present, the efficiency issue (ie, maximising the envi-
ronmental benefits and minimising the economic
costs) is hardly addressed. This issue should be one
of the key areas for the future. Focusing on the effici-
ency of measures might be a driving instrument for
further integration of environmental considerations
into economic sectors. Moreover, in this decade the
most cost-effective measures will probably have
been exhausted. However, if, as expected, economic
growth and the size of the population continue to

-

increase, then in the future the measures necessary to
maintain the emission levels that have been achie-
ved, or to further reduce them to the ultimate target,
will (without new technical breakthroughs) become
more and more expensive and administratively and
politically complicated.

Accelerated EU environmental

policy needed for reaching targets

If the European Union wants to achieve its environ-
mental targets (ie, to avoid adverse effects on human
health and ecosystems), an accelerated environ-
mental policy is needed. This is a major challenge to
the European Union in the coming years, since most
societal trends show that further pressures on the
environment are likely to occur. Population and eco-
nomic growth show upward trends, translating into
more energy and material use, transport and tourism.
If these trends cannot be combined with sufficient
(and cost-effective) abatement measures, (further) de-
coupling of economic growth from these trends is
essential to secure sustainable development.
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Table 1.2.1: Assessment of environmental progress in achieving the

| Progress towards 5EAP Targets

5EAP 2000 targets using nine performance indicators

The analysis of current status and trends and their
relationship to targets set for each of the key environ-

_.(iadeg:mgs;mm 1985 1990 2000 Achievability
mental themes leads to the following conclusions: : - —

target  target

Global scale
1. The S5EAP environmental targets for 1994/95 are :
expected to be reached for chlorofluorocarbons : e s s
(CFCs) and halons, nitrogen oxides (NO,), volatile .'(;F;C'p'i‘odlf.rc'_tion" 100b 64 o0 o
organic compounds (VOCs) and heavy metals. ' e :

 CO,emissions 1002 102 102 -

_ European scale

2. The European Union is set to meet 5EAP targets for SO, emissions | 1006 88 B5 . +
trh(; y;t)e.ar 2000 in the following key areas (see Table NO, emié$i0ns e w - o .

VOC emissions 100 e _7'01"1': -
@ sulphur dioxide (SO,) emissions; ' i o : o
@ production of Ozone Depleting Substances; and
@ carbon dioxide (CO,) emissions, where — despite
considerable uncertainties — the achievements
for 2000 can be seen as a first step towards

 Regional scale
ZjﬁMuni:.ciﬁal Was_t'e., . . :
percapra 10 115 100 -

i Noiseabove .
further reductions. A gdBY W w100 i

3. In a number of other areas, the EU is heading in Pesticides in

the right direction, but meeting targets in the fol- _.:gr().t;rw.(:iyvat_e_; S '10(_j ??OO ' .O_ e
lowing areas is far from assured: Niteteip o e G _
~groundwater 100 >100 0 =

@ acidification, where widespread exceedance of e e -
critical loads will continue; Legend  + likely that target will be achieved
® VOCs, emissions of which are clearly reduced, S +/«— uncertain S
but due to time lags in the implementation of = unlikely
directives, meeting targets by 2000 is not assured; ' o L

® nitrates, where standards for drinking water will 2 Including former eastern Germany

be exceeded less often due to substantial redu- B In 1986

ctions in the use of nitrogen in agriculture, but SERvIggs.
due to the longevity of nitrates in groundwater, dByig9g
the targets will not be met without denitrification e B..‘,"' 2005

of groundwater;

@ wasle management, where (despite current pre-
vention policies) waste generation shows a steady
increase and further improvements in recycling
will be constrained by recycling costs and the
lack of markets of secondary materials;

® urban environment, where environmental pres-

4. Current policies are not sufficient to tackle a few
key issues. These include:

sures, particularly those related to traffic conti-
nue to worsen in most cities;

@ conservation and protection of biodiversity, though
an increasing number of areas are protected forna-
ture conservation objectives and impacts from
agriculture will be reduced as a result of changes in
CAP and due to the agri-environment measures,
impacts from transport and tourism will worsen.

@ CO, emissions after 2000;

e traffic related issues eg, NO, emissions and
noise;

@ water abstraction and the quality of marine
water and groundwater (the latter particularly in
respect of pesticides);

® Chemicals in the environment

@ coastal zone management; and

@ erosion and desertification.
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_Elaboration of the findin_gs for

each environmental theme

Global scale

The continuing and rapid increase in the atmospheric
concentration of greenhouse gases can cause climate
change. There is a considerable time delay between
a reduction of the emissions of these gases and stabi-
lisation of atmospheric concentrations. After a period
of steady increase, total emissions of CO, (the most
important greenhouse gas) fell between 1990 and
1993, partly due to the economic recession during
these years. Although CO, emissions from industry
have decreased, emissions from the transport sector
show an increase.

Achieving the target of stabilisation of EU CO, emis-
sions at 1990 levels by 2000 seems to be the corner-
stone of EU environmental policy. There is, however,
great uncertainty about whether the EU will meet this
target. The main causes of uncertainty are: continu-
ous transport growth, continuing low energy prices,
the slow improvement of energy efficiency and the
fact that many of the measures in national program-
mes will not be completed before 2000. Current
measures are insufficient to prevent a further increase
in CO, emissions after 2000 as a result of the expect-
ed growth of production, consumption and transport.
To achieve the global quality objective, reductions in
emissions by 1-2% per year are necessary, to which
the industrialised countries are expected to make a
reasonable contribution.

The ozone layer has been considerably depleted
worldwide, caused by emissions of halogenated
hydrocarbons, such as chlorofluorocarbons (CFCs)
and halons. At present, the problem is universally
recognised and international negotiations on the tight-
ening of limitations (eg, of CFC production as propo-
sed in the Montreal protocol) have accelerated. In
this regard, the European Union is playing a pionee-
ring role. Since the publication of the 5EAP, the tar-
gets have been tightened.

The production and consumption of CFCs show a
decreasing trend: an 80% reduction between 1986
and 1994, The 1994 target for halons has been reach-
ed. It is uncertain whether the production of CFCs
will be stopped in 1995 as planned. The production
of HCFCs (targeted for complete phase out by 2015)
has increased during the period 1986-1994 as a
result of the substitution for previous uses of CFCs.
Despite current policy measures to phase out CFCs

and other ozone depleting substances, the ozone layer
will continue to be depleted until late into the 21st
Century due to the long lifetime of chlorine com-
pounds in the atmosphere.

European and transboundary scale

Acidification, combined with other forms of environ-
mental stress, increase the chances of damage to
ecosystems by devitalising forests and undermining
the quality of water resources. This process will con-
tinue due to deposition of sulphur and nitrogen com-
pounds. Sulphur emissions have been reduced con-
siderably. Meanwhile, NO, and ammonia (NH,)
emissions have stabilised.

The European Union has undertaken considerable
action to reduce emissions from various sources (eg,
large combustion plants, vehicles, etc). The effective-
ness of these actions can be observed, although full
implementation is still underway. It is expected that
SO, emissions will continue to decrease and that the
5EAP target will be achieved. This is also true for the
more stringent target agreed in the revised UNECE
Sulphur Protocol. Due to the introduction of the
catalytic converter for vehicles, NO, emissions will
start to decline. However, it is uncertain if the 2000
target will be met. Current reduction plans of EU
Member States will lead to a 20% reduction by 2000
(compared to 1985 levels) instead of the 30% target
mentioned in the 5EAP. The positive effects of end-
of-pipe techniques will be partially offset by traffic
growth (passenger and freight).

Even though overall acid deposition levels have
decreased (and this will continue in the future, main-
ly due to sulphur reduction), critical loads will still
be exceeded in the more sensitive regions. In 1993,
deposition exceeded the ‘critical acid loads’ for eco-
systems in 34% of the total European area (for the EU
this proportion is even higher). Based on the current
reduction plans of Member States, this will decrease
to 25% in 2000.

The two main air quality problems - which occur
throughout the EU - are summertime and wintertime
smog. Considerable improvements in recent decades
have been achieved. However, the current concen-
trations of pollutants still significantly exceed health
standards. Due to the concentration of population
and economic activity, major urban areas experience
the highest levels of pollution and exposure to health
risks. For example, it is estimated that in nearly three
quarters of major EU cities, WHO Air Quality Gui-
delines for SO, and particulate matter (PM) were
exceeded at least once in a typical year, giving rise to
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winter smog episodes. PM pollution, as emitted by
vehicles, has been identified as one of the key envi-
ronment-health issues.

Although overall emissions of air pollutants are decli-
ning, the increase in emissions from road transport -
which is a key sector for air quality - will partially
offset improvements. Despite the implementation of
policy measures, it is unlikely that the EU will meet
the VOC target for 2000.

Due to a lack of information, it is difficult to assess
progress towards two other air pollution problems,
dioxins and heavy metals. Meeting the dioxin target
is heavily dependent on progress in the implementa-
tion of adequate abatement measures at a time when
waste incineration capacity (a key source of dioxins)
is growing significantly. There is considerable prog-
ress in the reduction of heavy metals by the so-called
North Sea countries. The reduction target for 1995
will be achieved by most countries, although copper,
zinc and chromium still require attention.

Regional scale

Waste management is important for several reasons.
Sustainable use of raw materials involves increased
recycling of secondary materials. Effective manage-
ment, especially of hazardous wastes, prevents soil
pollution and reduces risks to human health. Energy
recovery from waste contributes to primary energy
conservation. Waste prevention proved to be difficult
to tackle. Municipal waste generation per capita -
one of the key 5EAP target indicators - has shown a
steady increase of about 20% between 1985-1993.
However, considerable success has been achieved in
recycling of paper and glass - current recycling rates
are almost 50%. The majority of municipal waste is
disposed by landfill, although this is declining and is
being replaced by incineration (current disposal rates
are 57% and 23% respectively). Lack of data pre-
vents a full assessment of the hazardous waste situa-
tion, although this waste category has higher risks for
the environment,

Due to further economic growth and a lack of effecti-
ve prevention measures, municipal waste per capita
will continue to grow. It will increase by 30% by
2000 compared with the 1985 level (the SEAP target
is to maintain the 1985 level in 2000). Despite the
Packaging Directive, further improvements in
recycling will be constrained by recycling costs and
the lack of markets for secondary materials. It is
expected that disposal by landfill will continue to
decrease and incineration will increase. This may
have positive impacts on soil and water pollution,

but to prevent knock-on effects in terms of air emissi-

-ons, adequate legislation for emission control is a

prerequisite.

Urban environment problems do not have a Trans-
boundary character, but are ubiquitous throughout
Europe. Many regional and global environmental
problems originate in cities. Mare than two-thirds of
the EU’s population now live in urban areas. Envi-
ronmental problems in concentration areas tend to
increase. Apart from traffic congestion and air pollu-
tion - which are discussed above - the major urban
environmental stress is noise. A lack of open and gre-
en space, a lack of infrastructure (eg, sewage treat-
ment), disintegration of infrastructure and housing
stock, crime and other social problems are also asso-
ciated with large, poorly planned cities.

In large cities, the proportion of the population expos-
ed to unacceptable levels of noise is two to three
times higher than the national average. Transport, the
main source of noise disturbance, is currently expos-
ing some 17% of the population in most EU countri-
es to noise levels higher than 65 dB(A). Due to accel-
erated traffic growth, it is expected that this will
increase, while policies aim to stabilise present
levels. Only with concerted local action, can the tar-
get be reached.

The main threats to ground and surface water resour-
ces are deterioration of the water quality and over-
exploitation of water reserves. On average, 17% of
renewable water resources in the EU are abstracted
each year. Water abstraction rates increased by 35%
between 1970 and 1985 and are predicted to conti-
nue to increase, in particular within the agricultural
sector in southern regions of Europe.

The majority of Europeans (65%) rely on groundwa-
ter for drinking water purposes. This leads in many
places to over exploitation of aquifers, which results
in the lowering of the watertable and associated effe-
cts such as: salt water intrusion in coastal aquifers,
decreasing river flow and drying out of wetlands. The
use of groundwater for drinking water is threatened
by the leaching of pesticides and nitrates from agri-
culture. Nitrate and pesticide concentrations in gro-
undwater are increasing and are estimated to exceed
the target in more than 85% (of all Europe) and 75%
(of EU) of agricultural land respectively.

Due to significant investments in sewage treatment,
most large European rivers have shown signs of
improved conditions over the last decade. Emissions
of oxygen-depleting substances and phosphorus have
decreased markedly, leading to improved oxygen
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" levels and better conditions for aquatic animals; the
improvement has been greatest in north-western
regions of the EU. Despite a reduction in phosphorus
emissions to surface waters, eutrophication remains
an issue of concern. As for groundwater, the great
majority of EU rivers (75%) show continuing increas-
es in nitrate concentrations due to intensification of
agriculture. This raises the potential for eutrophication
in receiving seas.

Many current policy initiatives will require a signifi-
cant investment by Member States, but are expected
to result in a significant payback in terms of environ-
mental quality by the year 2000. Up to that time, it is
likely that the quality of surface waters will either rem-
ain at the present level or show a gradual improve-
ment. With regard to groundwaters, the impact of the
Nitrates Directive and the expected reduction in the
use of pesticides may take longer to become vis-ible.

The degradation of coastal zones is caused by the
accumulation of pollutants from river catchment areas,
direct pollution to seas, oil spills, atmospheric depos-
ition and coastal erosion and stress due to tourism
and fishing. The main pollutants affecting coastal
zones include: nutrients, heavy metals, chemicals,
oil and hazardous waste (Baltic and Mediterranean).
Coastal zones also face eutrophication caused by
discharges of nutrients via rivers (Baltic and North
Sea). Most North Sea States have reduced phosphor-
us and heavy metals by about 50% between 1985
and 1995.

Environmental risks predominantly arise from indu-
strial and nuclear accidents, chemicals and natural
hazards. Environmental damages from accidents and
natural disasters have risen consistently over the last
thirty years. The overall aims of policy in all fields of
risk is to reduce exposure to risk based on the pre-
cautionary principle. This has been addressed through,
for example: the reduction of the amount of toxic
substances in the environment, the prevention of
major industrial accidents (‘Seveso’ Directive), risk
management of genetically modified organisms
(CGMOs) and the implementation of safety standards
to reduce the risk of nuclear accidents. Concerns
also arise from the number of existing chemicals
already in use (approximately 100,000 chemicals are
marketed in the EU), about which little is so far
known about their environmental impact and syner-
gistic effects.

The main soil quality problems in Europe are erosion
and pollution. Soil as a natural resource has degra-
ded and is causing concern in many parts of the EU.

Degradation might continue in the future, in spite of
Member States’ programmes. Environmental policy
targets and measures concerning soil are limited, as
is the available information on which to develop
policy. Apart from measures, EU policies are absent
due to subsidiarity considerations.

Soil erosion - especially in the Mediterranean zone -
is caused by deforestation and inadequate agricultural
practices. Soil pollution can have different origins:
airborne acidification, excessive utilisation of fertili-
sers and pesticides in agriculture, storage and disposal
of materials in industrial sites, disposal of domestic
and industrial wastes and mining operations.

Impacts on nature and biodiversity

Conservation of nature and biodiversity is traditional-
ly pursued by protecting areas and species. The
Habitat Directive, through the creation of a coherent
European network of natural and semi-natural sites
(the NATURA 2000 network), provides a potential
mechanism for increasing the total area of protected
sites in the Union, as well as for improving manage-
ment and monitoring systems for these designated
areas. The current challenge for the Union and Mem-
ber States is to designate sites reflecting the variety of
Europe’s natural habitats, and to show a willingness
to contribute significantly to facilitating the process.

Biodiversity in Europe is under stress from human
impacts from all target sectors. The change of biodi-
versity leads to: a depletion of natural genetic sour-
ces, disappearance of species, an increasing vulnera-
bility of ecosystems. A decrease in biodiversity also
imposes the possibility of long-term risks to food
security. Natural habitats such as hedgerows, open,
natural and semi-natural grasslands and wetlands are
specifically under pressure and change continually.
Many plant and animal species are currently declin-
ing and threatened with extinction. Although Europe’s
area under forest is increasing, this does not mean
that forest as an ecosystem is not to be considered as
vulnerable. Patches of old forest are under pressure
from the forestry industry. Air pollution (which influ-
ences all habitats) is also seriously damag-ing forests.
In the southern part of Europe, forest fires are a major
problem. The composition of habitats, especially fore-
sts, has changed due to the introduction of non-indi-
genous species. In many areas, forests are no longer
natural ecosystems due to afforestation practices.

Land use and habitat fragmentation are the major
factors directly affecting nature and biodiversity;
however, pollution and other human activities also
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give rise to multiple stresses (eg, acidification, chemi-
cals in the environment, disturbances in water
availability and nutrient cycles and introduction of
new species). In spite of the reductions in pressure
that have been achieved, exceedances are still above
critical levels of ecosystems.

Total environmental expenditure in the EU12 was
about 63 billion ECU in 1992. Expenditure on envi-
ronmental protection has been increasing steadily
since 1985 at a rate of about 4% per annum, although
since 1990 growth has been slower at 1% per
annum. Expenditure on wastewater treatment measu-
res accounts for the largest share of total environ-
mental expenditure (about 50%). Waste management
is the next most significant area of environmental
spending (33%). Environmental expenditure is expect-
ed to increase by about 50% between 1992 and
2000 as a result of stricter environmental policies,
but also due to general economic growth.

The overall impact of environmental policies on eco-

nomic development can be considered as minimal.’

OECD concluded that the current costs of pollution
control are only a small part of total costs in most
sectors and that nearly all Member States have intro-
duced similar environmental measures at roughly the
same time. Environmental measures are not a source
of significant cost differentials among major competi-
tors and have marginal effects on overall trade between
countries. :

The potential effect of environmental regulation on
the environment industry (the provision of goods and
services for environmental protection activities) and
on job creation is significant and shows an upward
trend. The implementation of clean (process-integra-
ted) technologies and energy and resource conserva-
tion measures (due to climate change and waste
recycling programmes respectively), can also lead to
financial savings.
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1.3 Societal trends and target sectors

The key strategy of the 5EAP is to integrate environ-
mental considerations into other policy areas, focus-
ing on five target sectors, therefore aiming to initiate
changes in current trends and practices. Despite this
strategy, the driving forces behind the pressures on
the environment have not changed or lessened. Apart
from agriculture and material use, all sectors show
upward trends, resulting in more energy use and
transport mobility (see Figure 1.3.1).

Compared with the assumptions made at the time the
5EAP was compiled, the following trends have not
changed, or have resulted in increased pressure on
the environment:

@ a larger population increase than predicted;

@ a faster expected growth in transport (road and
air);

@ continuous growth in tourism; and

@ continuous increase in energy consumption
(improvements in energy efficiency in industry
and the domestic sector are counterbalanced by
the increased consumption in the transport sector).

Some other trends have resulted in (relatively) less
pressure on the environment (compared with 5EAP
assumptions):

@ relative reduction in economic and industrial
growth (despite the completion of the Internal
Market); and

® absolute reduction in use of fertilisers and pestici-
des in agriculture (mainly due to the CAP reform).

Despite a steady increase in activities, the industry
and energy supply sectors have achieved some suc-
cesses in reducing their environmental loads. Point-
source-oriented policies (initiated before the 5EAP),
mainly focusing on end-of-pipe technology, have
been quite successful. Although small to medium
sized enterprises (SMEs) still require attention. By the
year 2000, the industry and energy sector will prob-
ably have achieved the majority of the no-cost/low-
cost measures including: energy efficiency, input and
waste minimisation, and low-cost changes to process
technology. However, pollution prevention and con-

Figure 1.3.1: Societal trends in the European Union (GDFP passenger
road transport, energy consumption, nitrogen fertiliser use and tourism)
and current scenarios

Sources: Eurostat; World Bank, 1995; DRI et al., 1994,

Societal trends (index 1980=100)
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servation of energy, materials and other resources
(eg, water) have not been significantly integrated into
sectoral policies and behaviour.

Since the early 70s, energy intensity has decreased
mainly due to energy efficiency improvements and
changes in overall structure of the economy. How-
ever, total final energy consump- tion increased stead-
ily between 1974 and 1992 by about 0.6% per year
on average. Implementing the current 5SEAP measur-
es (at EU and national level) will hardly lead to any
change in these figures; in fact, energy intensity will
show less reduction. Major underlying factors are the
remaining low prices of energy (which discourage
energy conservation measures) and the increased use
of energy in the transport sector (which counterba-
lances the lower energy use in industry).

In the last decade, the breakdown in energy supply
has shown some changes. The share of solid fuels
has fallen, the share of natural gas and nuclear has
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increased. It is expected that fuel supply by gas will
further increase in place of solid fuels. The present
share of renewable energy accounts for some 5%,
this will increase to 7.5% in 2010.

Agriculture occupies the major proportion of the
land area and is largely responsible for the maintain-
ing rural landscapes and the rural economy. How-
ever, intensive farming adds pressure on the aquatic
environment and has reduced and altered natural
habitats and biodiversity. Trends in agriculture are
reducing pressures on the environment, mainly due
to the reform of the EU’s Common Agricultural Policy.
Full implementation of the Nitrate Directive will lead
to further improvements. Due to time lags and accu-
mulation in the soil, the effects of policies to reduce
impacts on the environment will only be noticeable
in the long term. In the meantime, problems such as
the demand for sufficient drinking water resources
and the further deterioration of water quality will
increase.

Transport appears the key sector on which to focus
future policy. Environmental pressure from this sector
shows a steady increase. Forecasts suggest a near
doubling of freight road transport and about a 50%
increase of passenger road transport between 1990
and 2010. Emissions from transport are crucial for
(urban) air quality and contribute significantly to cli-
mate change. This contribution is increasing and
counter-balancing gains from other sectors. To date,
the EU has played a key role in establishing environ-
mental requirements for the transport sector (technic-
al and fuel standards). Apart from introducing further
technology-forcing product requirements, the chal-
lenge is to design new transport systems including
the re-engineering of infrastructure to satisfy mobility
demands in a more sustainable way than road trans-
port. Efforts to encourage a decrease in the overall
demand for mobility (facilitated, for example, by the
‘information society’) will also be necessary.

The tourism sector has experienced significant
growth in recent years, which is expected to conti-
nue into the future. Due to patchy or missing inform-
ation, it is impossible to fully assess the environmen-
tal impact of this sector. Excessive or poorly managed
tourism may have complex and wide ranging negative
impacts, such as those associated with road and air
traffic, water pollution, unsafe (due to lack of sewage
treatment) bathing waters and loss of habitats associ-
ated with tourism infrastructure and disturbance. A
clear strategy for sustainable tourism at regional level
is still lacking, while the EU is not competent in this
sector.







2.1

INTRODUCTION

Objective and structure
of the report

In the Fifth Environmental Action Programme (5 EAP)
the European Commission states that “a comprehen-
sive reappraisal of the situation will be undertaken
and an up-dated report on the state of the environ-
ment and a review of the policy-cum-strategy set out
in this Programme will be published before the end
of 1995 (EC, 1992). The European Commission (DG
XI: Directorate General for Environment, Nuclear
Safety and Civil Protection) has asked the European
Environment Agency (EEA) to produce the above-
mentioned  state-of-the-environment report, re-
questing that besides producing an update, the EEA
should also carry out a quality assessment as to
whether the measures taken to date will lead to
achievement of the 5EAP targets. Data and time at
this stage were insufficient to allow for quantitative
assessment based on modelling.

This report will be the fifth EU state-of-the-environ-
ment report (the first four were published by the
European Commission in 1977, 1979, 1986 and
1992 respectively). The scope of the report is both a
description of the state of EU’s environment and an
integrated environmental assessment based on:

@ diagnosis of the state of the environment and its
mutual dependencies (to identify knock-on effects
and multi-stress impacts);

@ integration over time (to assess past and future
environmental trends identifying time-delays in
the environment and ecosystem);

e diagnosis of driving forces (societal trends) and
pressures (emissions); and

@ an assessment of the costs of implementation of
environmental measures.

The limitations listed below should be noted.

® Fifectiveness in delivering environmental results
of current policies has been assessed on a quali-
tative basis in terms of the likelihood of achieving
SEAP targets. While the European Commission
has undertaken a stock-taking exercise of current
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action by Member States, the data provided by
Member States does not allow for a complete or
consistent basis for modelling. (The information
gathered by the Commission is used to diagnose
some specific developments in Member States.)
Furthermore, full appraisal of past policies and spe-
cific measures has not been possible for similar reasons.
The environmental assessment of the progress and
prospects of the 5EAP is further hampered by the
absence of a complete overview of the SEAP measures
and the assumptions made in relation to the achie-
vability of the 5EAP targets.

® F[fficiency of current policies is not within the
scope of this report, since this would require the
establishment of a baseline case - the state of the EU
environment in the absence of 5EAP - and comparison
with alternative policy options, neither of which have
been possible ex post.

In addition to the state of the environment, this
report includes an ex ante environmental assessment
of the progress and prospects of the 5EAP (see also
Box 2.1.1 for a further elaboration on this issue). The
following issues are addressed:

@ changes in the initial state of the environment
(new insights);

@ changes in social developments (eg, population
growth, energy use);

@ progress in implementation of 5EAP actions (since
1992) for which the EU is taking the lead;

@ qualitative assessment of the effectiveness of policy
measures and actions; and

® distance to targets (expert judgement on the achiev-
ability of selected 5EAP targets for main environ-
mental themes based on the existing state of action
and policies in the pipeline).

The focus of this report is on the trends and the state
of the environment at the EU level. Although the
5EAP calls for action at the Member State and local
levels, and by target groups, evaluation of the prog-
ress to date is the subject of the Commissions Prog-
ress Report on the 5EAP; the analysis of this report is
limited to discussion of progress in the implementa-
tion of those actions mentioned in the 5EAP at the
Community level.
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The assessment of state of environment at EU level is
an aggregation of data provided by Member States
for EU12 and EU15 (including the three new Mem-
ber States: Austria, Finland and Sweden). However,
the focus has been primarily on EU12 in order to:

@ provide some continuity with the previous state-
of-the-environment report, which was restricted to
EU12; and

@ assess the assumptions and the achievements of the
SEAP targets addressing the EU12 Member States.

Additional information is provided on individual
Member States in Appendix 2 and in maps and dis-
cussions in the main body of the report. Data on the
three new Member States is also provided. However,
no desegregated appraisal of the state of the environ-
ment or action has been attempted since 5EAP did
not set targets throughout each individual Member
State separately.

Map 2.1.1: The countries of the Furopean Union. Source: EC/Eurostat

dicators and

The work in this report has focused on a set of
indicators, which have been selected on the basis of
the following criteria:

® they provide an indication of key pressures/stresses
or environmental quality in relation to the key 5EAP
themes (ie, it should monitor progress of environ-
mental policies, preferably towards a SEAP target);

® they reflect recent work carried out on indicators
by , for example, QOECD; and

e the information should be available (in the short
term) on a comparable basis for EU12 and EU15
using Eurostat and other official sources, or Europe’s
Environment: the DobFls Assessment (EEA, 1995),
wherever possible.

| The countries of the -
European Union ‘

T

0 km 1000
— — —

T




2.1 Obijective and structure of the report

Box 2.1.1: Towards a new way of reporting

The time factor obviously plays a part in the develop-
ment of environmental problems and of pro-active
policy making. Three time-lags can be distinguised.

® Chemical time-lag. A continuous loading in time
influences the storage capacity of reservoirs. Once
such storage capacity has been exceeded, the environ-
mental problem becomes manifest (often referred to as
the ‘time-bomb’ effect). It can also take a long time
before the original situation is recovered, once actions
are undertaken. Some striking examples of environ-
mental problems that show a rather ‘irreversible’ chara-
cter (or a long recovering time) are climate change,
ozone depletion, (persistent) chemicals in the environ-
ment and loss of habitats. In relation to reservoirs,
‘time’ also means that despite the reduction of environ-
mental pressures, this process might not suffice. The
total stress remains too high because the pressure is
still exceeding critical levels and is well above the carrying
capacity of ecosystems. For improving the quality of
nature, further improvement of environmental condi-
tions and land management are crucial.

@ Biological time-lag. There is a time dealy between
the chemical (or physical) exposure and the effect, ie,
the frequency of human diseases such as cancer. A typi-
cal example is the time-delay between the exposure of
UV-B radiation (due to ozone depletion) and the increased
prevalence of skin cancer decades later.

@ Societal time-lag. Apart from the time it takes for rais-
ing public awareness and development of policy trategies,
the regulation period also needs time. Direc-tives that
have not yet been approved will take at least 4-5 years
to come into effect and, where derogations are offered
to specific Member States or sectors, may not be fully
implemented for a further 10 years. This implementation
period also depends on the speed of ‘fleet turnover’ (eg,
it will take 10-15 years to fully implement the new cata-
Ivtic converter in all passenger cars). This fleet turnover
is even longer in some other sectors (eg, power plants,
transport infrastructure, housing).

Therefore, a diagnosis of only the current state of the
environment is inadequate. Early warning information
systems, monitoring of environmental progress and
environmental outlooks are crucial for supporting the
policy process and providing sufficient feedbacks for
policy-makers and society on the environmental effects
of their present and intended actions.

It should be noted that in order for information to be
an indicator, trend data are required, otherwise only
a stop frame image of the environmental situation is
presented. The indicators selected can be divided
into two groups based on societal and environmental
trends. The first group reflects the driving forces
behind the environmental pressure and is linked with
the S5EAP external integration policies. The second
group contains the more traditional environmental
indicators, which describe the ‘cause-effect’ chain (or
environmental pressure, state and impact). The
emphasis in this report is on pressure indicators (eg,
emissions) for the two main reasons given below.

® Most EU measures are source-oriented, aiming to
reduce environmental pressures. Pressure indicators
are thus more suitable for monitoring policy prog-
ress. State and impact indicators are ‘suffering’ from
chemical time-lags, ie, only after a certain period can
successes (or failures) of policies can be noted.

@ Pressure indicators are more developed, partly due
to the interest these indicators hold for selecting policy
targets. The quality of the environmental state and
impact indicators is not overwhelming. Trend data
are mostly absent. Assessing the state of the environ-
ment requires a full description of all parameters that
affect the state. For a full description of all para-
meters, please refer to the report Europe’s Environment:
The Dob#ls Assessment (EEA, 1995).

In addition to the above mentioned indicators, a shorter
list of 9 ‘target’ indicators have been selected; these help
to indicate where the EU stands in relation to key 5EAP
targets and how much more needs to be achieved (
‘distance to target’). These ‘target’ indicators include:

® CO, Emissions (tpa);

Consumption of Ozone Depleting Substances

(ODPs) (tpa);

SO, Emissions (tpa);

NO, Emissions (tpa);

VOCs Emissions (tpa);

Municipal Solid Waste (MSW) arisings per capita

requiring disposal (kg pa);

Area of EU12 where Nitrates targets are exceeded

(% of land area);

@ Area of EU12 where Pesticides targets are exceeded
(% of land area); and

® Percentage of EU12 population exposed to more
than 65 dB(A) noise.

The quality of this report depends heavily on data
quality, availability and consistency. Two types of
information were required:
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@ Societal information (economy, population and
sectorial trends); and

@ Environmental information (pressures, state, impact
and trends).

The main source of data for past and present situa-
tion trends in society is Eurostat. Information about
future trends on societal developments, which
underlie changes in the environment (eg, popula-
tion, transport patterns, and energy consumption),
has mainly been drawn from the report Potential
Benefits of Integration of Environmental and Economic
Policies; An Incentive-based Approach to Policy Inte-
gration, commissioned by the EC (DRI et al., 1994) -
hereafter referred to as the DR/ Integration studly. Although
in some cases more up to date information is
available from national, trade association or other
resources, the DRI study has been used extensively
in order to ensure consistency.

From the DRI Integration study two scenarios have
been referred to: Reference (REF) and ‘Policy-in-the-
Pipeline’ (PIP) scenario. The first is a baseline or ‘business
as usual’ scenario based on projections assuming that
all policy measures and actions agreed by the end of
1992 will take effect. The PIP scenario is based on an
assessment of the likely evolution of EU environmental
policy making, including policies still at the proposal
stage and in some cases policies which have subsequent-
ly been abandoned (such as the introduction of a car-
bon/energy tax). This PIP scenario does not reflect the
situation of the state of action at mid 1995, but can
serve as a ‘best case’. Although the DRI Integra-tion
study only considers 6 Member States of the EU15
(Germany, Spain, France, Italy, The Netherlands, and
the United Kingdom), it reflects about 85% of the total
GDP and CO, emissions, and 80% of the total municipal
waste production.

The environmental data provided in this report
updates and improves upon trends reported on by the
European Commission in 1992 and the 5EAP, which
is mostly based on 1989 data (EC, 1992). Much of the
relevant data has been updated in the pan European
state-of-the-environment report Europe’s Environment;
the Dobils Assessment (EEA, 1995) (hereafter referred
to as Dobris), which has been drawn on and updated
wherever possible. The main sources for new data
relating to emissions were the 1995 Eurostat/OECD
questionnaire and data collected by UNECE within
the framework of the Convention on Long-Range
Transhoundary Air Pollution (LRTAP) and the Climate
Change monitoring mechanism. In some cases ‘state’
and ‘impact’ information is also updated (eg, atmos-
pheric CO and ozone concentrations, exceedance of
acid critical loads, nitrate concentration in ground
water and compliance with bathing water directives).

The 5EAP sets out an integrated strategy for both
environmental themes and causes of environmental
degradation by target sectors. Although the relation
between themes and sectors is complex (see also table
2.1.1), an attempt has been made to separate these
two topics in this report.

The report is structured along similar lines to the
5EAP itself and is divided into three mainchapters.

® Chapter 3 describes the past and future trends in
society, the activities within each of the 5EAP target
sectors and the policy measures influencing the
level of activity within each sector.

® Chapter 4 is the main body of the report and
covers 11 environmental themes (including the
soils issue, which was not covered in the 5EAP)
and for each describes the environmental issues
(including human health)*', EU policy measures,
the state of the environment and underlying factors
and the outlook and progress towards achieving
5EAP targets. The themes are categorised accord-
ing to their spatial scale of impact (see also RIVM,
1989); there are three categories: global (Sections
4.1 and 4.2); transhoundary (Sections 4.3 and 4.4)
and regional (Sections 4.5-4.10). Section 4.11
covers the impacts of each of the other themes on
nature and biodiversity.
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® Chapter 5 summarises the contributions of 5EAP
sectors (including the households sector, which is
not covered in the 5EAP) to each of the environ-
mental themes (focusing on environmental quality
and sensitivity) and provides an overview of the
estimated costs of actions to achieve 5EAP environ-
mental targets.

Tables within the report provide an overview of
developments on a similar basis to tables within the
5EAP itself (with the exception of the table on the
international dimension), showing the objectives and
measures set out in the 5EAP and progress at EU level
in the period 1992 until 1995. Chapter 3 contains the
target sector tables (including a table on industry,
which was not provided in the 5EAP) and Chapter 4
includes the tables on environmental themes. The
table on horizontal measures is presented in Section
3.1. Section 2.2 gives an overview of the state of
action and implementation of the 5EAP, in order to
draw a base-line for evaluating current environmental
trends and to assess whether the measures taken to
date will lead to achieve the SEAP targets.
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Table 2.1.1: Indication of the Impacts of 5EAP Target Sectors on Key Environmental Themes

*1 A recent review of human health and the environment in Europe can be found
in the Monograph on Environment and Health (EEA/MHO, 1995).
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2.2 EU state of action

When it was proposed in 1992, the European Com-
mission’s  Fifth Environmental Action Programme,
Towards Sustainability (5EAP), marked an important
change of direction for the Community’s environmental
policy. Previous action programmes had generally
taken the form of lists of proposed legislation often se-
lected in response to events, whereas the S5EAP
attempts to address the fundamental causes of environ-
mental degradation as a means of creating a more
sustainable economy and society. The 1992 Earth
Summit of the UN Conference on Environment and
Development and its main result, Agenda 21, gave
(further) political guidance to sustainable develop-
ment.

The 5EAP focuses on ten major environmental problems
or themes, and five economic sectors, which make a
significant contribution both to their creation, and by
the same token, their solution. For most of the themes
and target sectors, the Programme presents tables
setting out policy objectives, indicative targets up to
the year 2000, the instruments and timetables for
achieving the targets, and the key actors from whom
action is required.

Running through the 5EAP is the principle that the
environment needs to be integrated from the outset
into all the policies and actions of industry and
government, especially in the target sectors. Other
important features of the Programme include a
recognition that changes in society’s patterns of
behaviour must be achieved in a spirit of shared
responsibility among all key actors, including cen-
tral and local government, public and private enter-
prise, and the general public (as both individual citi-
zens and consumers). It also emphasises that the
range of policy instruments applied to the solution of
environmental problems should be broadened beyond
traditional ‘command and control’ legislation; instru-
ments should include: voluntary agreements, econo-
mic instruments, and better information and educa-
tion to enable the public to make more informed
choices.

Currently, legislation has traditionally been the prin-
cipal instrument of the Community’s environmental

-

policy, and the number of items of legislation agreed
each year has continued to grow.

Figure 2.2.1 shows that there has been a steady increase
in the number of items of EU environmental legisla-
tion over the past 3 decades. Legislation now covers
air and water pollution, waste, hazardous substances,
wildlife and countryside protection, noise, impact
assessment and information, climate change, and
financial instruments for the environment.

Figure 2.2.1: Total EU environmental legislation adopted each year
Source: |[EEP, 1995

Note: the figure includes energy labelling, the Cohesion Fund, authorisation of
pesticides, etc, but excludes legislation on the control of radioactivity.

The earliest measures were mainly concerned with
the harmonisation of product standards to remove
internal barriers to trade. In the 1980s there was a
rapid expansion of the corpus of environmental legisla-
tion. This resulted in part from the revision and
amendment of the earlier measures as well as the
development of policy in areas such as water and air
quality. The 1987 Single European Act provided a
further impetus to legislation in new areas. In the early
1990s the continued expansion of legislative activity
partly reflected the identification of new policy areas
such as climate change, and the development of new
‘horizontal” measures such as the Fco-Management
and Audit (EMAS) and Ecolabel schemes.
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However, following the 5EAP approach and the entry
into force in 1993 of the Maastricht Treaty, with its
commitment to the principle of subsidiarity, the num-
ber of legislative proposals put forward by the Com-
mission has declined, and the graph of legislative
activity is likely to reflect a downward trend in the
future. On the other hand, the commitment to review
existing legislation in the light of the subsidiarity
principle, made at the Edinburgh European Council
in December 1992, will lead to some further amend-
ments to existing legislation.

The SEAP recognises that alternative policy instruments
which affect the behaviour of firms and individuals
directly, such as eco-taxes or improved environmental
information and education, can have an advantage
over traditional command and control’ legislation.
Unfortunately, and despite the emphasis given to
them in the 5EAP, few such instruments have so far
been deployed at Community level, but as discussed
'in the following chapters, such measures are becoming
an important element of environmental policy in
individual Member States.

The extent to which the 5EAP can eventually contribute
to a more sustainable use of Europe’s resources
depends on the actions of a number of different actors
at various levels, and (where the EU takes the lead)
on a decision-making chain made up of several vital
steps. Where measures have been identified in the
programme for action at Community level, the first
key step in the decision-chain is for the Commission
to develop formal proposals for consideration and
subsequent agreement by the Council and European
Parliament. This report seeks to describe in tabular
form, for each theme and target sector, how far the
Community has acted to fulfil the commitments that
should have been achieved by now on the basis of
targets set out in the SEAP.

This is not a straightforward exercise, since commit-
ments have not always been clearly defined in the
Programme, nor deadlines set. However, overall it
appears that, where the 5EAP assigns the leading role
to the EU, the Community has taken considerable
action - in the sense that the required action has
been taken and, for instance, new legislation is close
to adoption. This includes examples where there
may indeed have been some activity, but not of the
type envisaged in the 5EAP. Alternatively, the Com-

-

mission may have produced draft proposals, but
progress has since slowed down or come to a stand-
still as a result of opposition by one or more Member
States - the most obvious and relevant example here
being the proposal for an EU carbon/energy tax.

The principle of ‘shared responsibility’ is rightly
emphasised in the Programme, and accordingly actors
other than the EU (for example, the governments of
the Member States or local authorities) are allocated
the lead role for very many of indicative actions of the
5EAP. The extent to which they have taken the
appropriate action varies considerably between and
even within Member States. However, the Programme
is a non-binding framework document and, as such,
includes no legal obligation for the Member States to
report on its implementation. As a result, information
on the implementation of the Programme has either
not been made available by some Member States, or
has been provided in incomplete form.

Even where the Community is allocated the lead
role, it is still the Member States that ultimately deter-
mine whether Community measures will be effective
or not, since it is national governments who are
responsible for implementation and enforcement on
the ground. This is one of the most crucial links in
the decision-chain, and means that even the best
designed Community legislation can be rendered
completely ineffective if it is not implemented proper-
ly. Implementation failures by Member States may
take the form either of complete or partial failure to
transpose EU legislation into national law, or of inad-
equate practical application and enforcement of that
national law. The latter may result from inadequate
administrative machinery and/or procedures; poor
permitting, monitoring or inspection regimes; or
insufficient public expenditure.
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3.1

3.1 Introduction

SOCIETAL DEVELOPMENTS AND

DRIVING FORCES

Introduction

In the following sections a description and analysis is
made of societal developments, based on indicators
that ‘explain’ environmental pressure and quality in
the EU. The sectoral pressures themselves will be
discussed in Section 5.1. The sectors covered (which
are the same as the 5EAP target sectors) are: industry;
transport; energy; agriculture and forestry; and tourism.
The issues which are addressed in each sector are:

e identification and contribution of relevant EU
policy measures;

@ societal trends in the past vears (1980-
1993/1994); ;

® assessment of these trends ( ‘dnvmg forces’); and

® future expectations in the some‘[al trends under
two scenarios. ; ~:

The first scenario is based on projections at the time
the 5EAP and 1992 State of the Environment Report
was compiled (to be further referred to as ‘5EAP92
scenario’). The second scenario reflects more recent
expectations (consistent as possible) to be used as a
basis for the review of the 5EAP (to be further referred
to as ‘5EAP95 scenario’). The 5EAP95 scenario is
derived from conclusions and findings of various
studies. In particular the DRI Integration Study was
the main source for societal outlooks. In the evaluation
of the societal trends, these two scenarios will be
compared; societal developments that substantially
diverge from those assumed in the 5EAP will be
identified. There are two main causes of the diver-
gency: new insights on societal, economic and
technological trends; and impacts of (implemented)
environmental policies on those trends. The difference
between these two causes is difficult to assess, although
the latter cause is expected to be only marginal, due to
the current state of action.

To assess the societal trends identified in each sector,
it is important to take into account the different

levels of pressure acting on the environment in each
of the Member States. For example, a 40% increase
of transport in a country with a low activity level has
a different environmental impact compared to a
country where there is already a high activity level
of transport. The spatial distribution of production
and consumption and of housing and work determines
the distances travelled, the energy consumed and
the space demanded by traffic and transport in society.
Due to differences in population density, pressures
on the environment exhibit a marked spatial
variation. Figure 3.1.7 lists the indicators per
surface area.

The human activities putting pressure on the environ-
ment vary considerably between Member States. In
general, highest pressure is in North-western European
countries, while lower pressure is exerted in the
Southern Member States (excluding Italy) and in the
three new Members States. A main cause for the
differences is the load factor per capita, which
reflects the lower level of economic activity in
Southern Member States.

A short discussion is provided in this section of the
European Commission’s role in the implementation
of the 5EAP, the main trends in the integration of
environmental policies and the use of horizontal
measures.

One of the messages of the 5EAP is that implementa-
tion of a strategy for sustainable development will
require a drastic change in almost all major policy
areas of the Community. Ways towards integration
of environmental concerns in sectoral policies have
been clearly depicted. However, policies and measures
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in these areas have gained their own momentum
over the last 30 years. Also, the introduction of new
instruments, based on the legal and policy foundation
provided by the Treaty on European Union and the
SEAP, can only be assessed in terms of their effective-
ness after the societal actors have adapted their
behaviour. From the findings and conclusions on the
societal and environmental trends, it will become
clear that effective mechanisms to assess the potential
effects of policies aimed at stimulating economic
growth and, consequently, increases in industrial
production, households consumption, mobility and
energy consumption, still need to be developed.

With the introduction of the White Book in 1987 on
the Completion of the Internal Market in 1992, the
European Commission committed itself and the
Member States to a closer economic and monetary
cooperation. One of the driving notions behind this
was the assumption that a greater internal market,
not hindered by non-harmonized technical, fiscal
and monetary rules, would trigger additional economic
growth in the Member States. According to the White
Paper on Growth, Competitiveness and Employment
(EC, 1993), this has happened; in the period 1986-
1992 an additional 0.4% growth can be attributed to
the Internal Market.

In spite of technical progress and structural changes
in industry, there is still a strong relationship between
GNP and the use of resources (raw materials and
energy). Hence, this additional growth in itself is
expected to give rise to an increased environmental
load. This is reflected through such explanatory indi-
cators as: industrial production; passenger and freight
kilometres; energy use; agricultural inputs (fertiliser,
pesticides) and outputs (livestock); and tourist stays.
These indicators are described in the following sections.
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Liberalization of energy and transport markets is
another important priority area. The abolition of mar-
ket monopolies, particularly in the areas of energy
production and transport, is believed to stimulate
competition and is therefore considered an important
objective. In some instances, this may lead to price
reductions that would be beneficial to users and end-
users. No attempts have been made to assess the
environmental consequences of this policy.

In addition to the integration of economic policies,
Structural Funds have been created to assist develop-
ment in the least favoured regions. In financial terms,
resources have increased from about 7 billion ECU in
1988 to 14 billion in 1993. Greece, Ireland, Portugal
and important parts of Spain and Italy are designated
as main receptors of these funds.

Based on more extensive environmental require-
ments, screening procedures for regional plans and
programmes have been reinforced, emphasizing the
need for comprehensive monitoring at the Community
level.

Article 130d of the Maastricht Treaty estahlished a
Cohesion Fund, which contributes to projects in the
fields of environment and to trans-European
networks in the area of transport infrastructure. Mem-
ber States with a per capita GNP less than 90% of the
Community average benefit from this.

The Cohesion Fund has demonstrated less concern
for environmental impact of the projects and pro-
grammes it funds than the revised Structural Fund
Regulations (which do not apply to the Cohesion
Fund). Past allocations, such as those in 1993, were
particularly directed at transport projects, mainly
motorway construction.

Furthermore, Articles 130r to 130t on the protection
of the environment call for measures in the field of
physical planning and land uses, as it is clear that
these play a key role in the sustainability of econo-
mic development. In the Commission report Europe
2000 +, the essential facts and strategic elements for
integrated land planning all over Europe are stated,
lightening the link between the management and
monitoring of natural resources and the territorial
impacts of sectoral policies.

In the White Paper on Growth, Competitiveness and
Employment (EC, 1993), the Commission launched a
strategy for economic recovery and a discussion
about a model for sustainable development. Key to
achieving this could well be the systematic internalization

of external environmental costs through efficient
policy instruments, such as economic instruments.
Benefits of this strategy include the possibility to reap
a double ‘dividend” improved environmental protection
and increased employment) by financing a fiscal
reform (eg, lowering charges on labour) through
environmental taxes.

One of the key objectives of the 5EAP is to broaden
the range of policy instruments in order to bring about
substantial changes in current trends and practices
and to involve all sectors of society. In Box 3.1.1 the
proposed so-called horizontal measures are discussed
and the actions taken by the EU so far are listed.

It is difficult to fully appraise the effectiveness of these
horizontal measures. Most of them are viewed as
essential to improve the policy process, to support
other policy instruments and to gain social acceptance
of new environmental measures still to be implemented.
Optimal feedback on the environmental conse-
quences of individual behaviour to citizens and
companies is vital to encourage more environment-
friendly products and production methods.
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Box 3.1.1: EU state of action. Horizontal measures since 1992.

SEAP objectives for EU (1992-1995)

Selec-’t_ibn of actions undertaken

lmpr-‘ovemehf oidbta

Getting the prices right: -
® evaluation and accounting

@ Other economlc and market—related
_instruments:

- Envrronmenta[ audri nf major enterpr:ses

- Integra_t_ed- lrabrf'l_ty and ;_o_r_nt-respo‘n_slblhty '

@ Es_teblishment and start-up of European_Enviro'ﬂmer;t Agency

® Publication of the report: Europe’s Environment: The Dobris Assessment and

_.various Eurostat publications

® Development of the Eumpean Environment Informatxon and Observallon

: Network (EIONETi

t Decrsron 94/808 ona programme strengthenmg the enwronment c_omponent of

: Commumty statrstrcs 1994-1997

~ ® Commission communication on environmental indicators and green national

~ accounting (COM(941670) - proposes establishing a work programme for developing

_harmonised instruments for integrating environmental and economic indicators and
national accounts. Use European System of Integrated Fconomic and Enwmnmentai

Indices with eventual target of creating satellite national environ mental accounts.

'0 Regulanon 1836/93 eco-management‘ and audr! formaf compllance Aprll 1‘395

_. e C.reen Paper (COM(93}47) on envrronmental I;abmty

(Dlrectwe on crvrl ilablhty for future damage proposal for&seen in 1996

- 'Commlssmn work programme)

- Public fnfdrn?atr‘dn and education

e fnrormairon exchange network on energy efhcremy (SAVE) new ALTENER '
'.mformatron exchange belng estabhshed -

_ .O'Seco'n'd round uﬂ_d_e'f Way _Of'_general'measu-res' to educate and increase aware-
_ ness in the field of environment, aimed at economic operators including trades

- unions, regsonal and local authorities, envrronmenhl protect;on Orﬂanrsatlans

: and conaumer—prorechon orgamsatroﬂs .

® Preparatrons under way for ‘measures to promote envrronmental educatson ot
'_aH Ievels . .

@ Regulatlc)n 880/92 on Commumty Ecelabel award 5cheme 5 related deasrem
~ on criteria of products -

_ Professional education and training

'- “ S‘tedy gmdes on umvers-i'ty ‘environmental courses

- . Commemus Programme

Financial support mechanisms

81992 MCSharry reforms of the CGmmon Agrlcuiiural Policy marked the start (Jf

the move toward i mcreasmg direct payment cumpensatron graduaily repiacmg
market support

_. Rebulatran 1973/92 estab]rshmg a fmancral lnstmment for the enwronmem

(LIFE)

L ere 2 proposed Apnl 1995, COM{95)135

e New Cohesmn Fund — Regulation 1164/94 — 923 mr[lron a[located to

environment in 1993-1994
e Program_m'e' (COM(94)207-’) providing assistance to SMEs

'..Com'mtin:ity' guidelines on state aid for environmental protection €72,10.3.94
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Figure 3.2.1 Development of land use changes in EU12, past trends
and outlook.
Source: Eurostat; EEA, 1995; DRI et al., 1994

3.2 Spatial distribution and

population

Spatial distribution and population issues are not
addressed in a structured way in the 5EAP (forecasts
are not included), although the key role that they
play in a number of environmental problems is
addressed. Two themes in which spatial distribution
and population issues are particularly important, in
terms of environmental stress, are the urban
environment and coastal zones. Strategies and specific
actions focus on noise abatement standards for urban
environment, and the integrated planning and manage-
ment needs of coastal zones.

Changes in land use patterns (which are influenced
largely by underlying factors such as economic
growth and changing consumption and production
patterns) are particularly evident in energy and trans-
port developments. Population growth and composi-
tion also have an impact on societal developments.

Spatial distribution

Trends in land use within the EU12 are shown in
Figure 3.2.1. This shows a general tendency towards
a strong reduction in the extent of agricultural area
since 1960. Exceptions to this are Germany, Greece,
Ireland and Portugal. A recent forecast (DRI et al.,
1994) predicts a further decrease in agricultural area
of 0.15% per annum over the period 1990 to 2000
and 0.3% per annum from 2000 to 2010.

Trends also indicate that the extent of forest areas is
expanding rapidly. Increases over the period 1960 -
1990 vary from 1-3% in Germany, Belgium and Lux-
embourg to 90% in Ireland and 40% in the UK. The
wooded land area of the EU12 over the last thirty
years has increased about 10%, mainly as a result of
reforestation policies and spontaneous forest growth
in marginal areas (EEA, 1995). The new Member
States Finland and Sweden, and to a lesser extent,
Austria have large areas that have remained forested
for many centuries. In recent years, a great deal of
unprofitable, redundant arable land has been planted
with trees, which are predominantly of a rapidly
growing type rather than of high quality.
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Other land uses (urbanisation, infrastructure, tourism)
have often replaced land that was previously in a
natural state or used for agriculture. In recent decades,
urbanisation processes and increased mobility require-
ments for work and leisure have led to a built-up-
area increase of about 2% per decade in the more
densely populated countries. Total length of motor-
ways increased in EU12 by an average of more than
4% per annum between 1970 to 1990; however, it is
forecast (ERECO, 1994) that growth will diminish to
an average annual rate of 1.9% in EU12 for the period
1990 to 2000. According to an estimate by the EC
(EC, 1992), the road network consumes about 1.3%
of the total EU land area, as compared with only
about 0.03% for the railway network.

Population

In the period 1960-1985, the EU12 population increased
from around 300 million people to around 340 mill-
ion people, implying an average growth rate of about
1%. In the period 1980-1985, population growth rate
in EU12 declined to around 0.1% (Figure 3.2.2).
Increased international migration towards Western
and Northern European countries pushed the growth
rate up to 0.5% in 1985-1990. This increased growth
rate is likely to continue as the low reproduction
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rate (about 1.5%) of the past 10-25 years is expected
to be replaced by a reproduction rate
rising above 2%. Some indications of this trend have
been noted recently. In each of the new Member
States, reproduction rates are predicted to rise to 2%
and above in this decade and the following. After
2010, recent estimates indicate that they will decline
below 2% in Finland and Sweden. These estimates
also show the annual population growth rates of the
new Member States in the period 1990-2000 rising
above the EU12 average and in the period 2000-
2025 falling below EU12 average.

On the basis of underestimates of population growth
up to 1990, the latest UN projections for Europe are
for a considerably larger population increase (about
12 million pf;;'opie) in 2000 than previously expected
(UN, 1995)"". The previous forecasts for population
size in the year 2000 were already largely realized in
1990. After 2000, current estimates on growth rates

are roughly in line with 1988 growth rates.

The composition of the population is also changing;
the trend is towards an increase in the population

Figure 3.2.2: Population in EUT2
Source: Furostat; UN, 1989: UN, 1995
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*2 A ‘'high' Eurostat scenario projects a still higher total population
in 2010: 382 million (Eurostat, 1992).

over 65, with a greater share of those in the over 85
age group. Population ageing has become accepted
as ‘a matter of fact’. There are already clear indica-
tions that the levels of disposable income and leisure
time in the over 65 age group give rise to an increased
mobility demand.

In addition, over the period 1980-1990, there are con-
tinuous trends apparent in most of the EU12 countries
towards smaller household sizes and a gre ater house-
hold numbers. This suggests that an increase in
demand for mobility and an increase in the consump-
tion of energy, drinking water, and industrial products
may be expected.
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3.3 Economy and industry

The 5EAP places particular emphasis on the need to
change consumption and production patterns. It
makes explicit reference to the additional exploitation
of natural resources, consumption of energy and
increase of pollution and wastes, which have resulted
from increased economic growth and industrial
development.

New instruments and measures are presented in
the 5EAP to create a ‘self-perpetuating’ movement
towards the integration of economic and environ-
mental policies. The Programme therefore adopts a
coordinated approach of high environmental standards
(set in relation to most pollutant emissions and dis-

Box 3.3.1: EU state of action in the industry sector since 1992.

charges and recycling of packaging materials) combin-
ed with positive incentives for industry to improve
performance even further.

In the 1993 White Paper on Growth, Competitive-
ness and Employment, a new model for sustainable
development is outlined, which offers “society a bet-
ter quality of life with a lower consumption intensity
and reduced stress on environmental resources.” A
key to achieving this is the systematic internalisation
of environmental costs through proposed means,
such as fiscal reform and the wider use of cleaner
technologies and techniques.

Developments in environmental management and
audit schemes demonstrate progress towards chang-
ing attitudes in the corporate sector; this progress is
promising in that the developments are designed to
promote efficient resource use and to stimulate
pro-active behaviour. However, it is still too early

- ..Adfeﬁs:'a:cﬁ'iét:fed

eposit/return system

j:'oﬁse.é Box 3.5. 1 on energy.

. Ece-Management and Audit Scheme (EMAS) —Regulation 1836/93; scope is limited
' T mdus’{rial sectors and is valunrary -

oC 'N_.-_guide_l_i n;es __for‘:s_t_ahda_rdi_sation; -

Packaging Directive 94/62 sets targets for the recycling and recovery of packaging
_ waste and requires Member States to esrabhsh return, collection and recovery
'systems However, there is no mandatory reqmrement w:thm the Directive for reuse
mher waste types addresse& :

' mesaf on cw;l Iiabnlm,f for damage caused by waste COM(©91 )21 9 amended
'-Doubtful w_ ether prgposa[ w:il be adopled in the future

. Regu[anon 880/92 establlshes a vquntary scheme for the award of Ecolabels to

- products with reduced environmental impact. Progress in finalising ecological criteria
for product groups has, hcwever, been very slow. The 4th RTD Programme includes

' :fundtng pi‘BViSIOHS for the development of hte cycle analys:s

~ @ Reduction of emissions, waste, ri

e Stee_- _Sech_'on 5L

0 Proposai for a dnectwe on mtegrated pollut:cn prevent[on and contral (IPC) — com
- mon position reached at June 1995 Environment Council Meeting proposed IPC
: acheme app];es oniy to some mdu‘;tnal processes.
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to assess the added value of more integrated
(although so far voluntary) measures in comparison
with the ‘conventional” approach of issuing specific
environmental legislation, either generic or detailed.

The 5EAP does not set any quantitative targets for the
manufacturing sector as such; progress has to be
assessed in a qualitative way. Box 3.3.1 summarises
progress at EU level since 1992.

National economies in the EU have different economic
cycles, and the industrial sector, by its very nature, is
extremely diverse. This section describes and analyses
some main trends in the EU for economic and industrial
development,

In the period 1980-1994 annual economic growth
averaged 1.9% in the EU12 and was largely influenced
by the recessions of the early 1980s and 1990s (see
Figure 3.3.1). GDP in the EU12 grew by about 30%
over the period 1980 — 1993. Growth in each of the
Member States was closely aligned to the EU average

Figure 3.3.1: Development in GODP EUT2

Source: Eurostat; EC, 1990; DRI et al., 1994
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with the exceptions of Ireland which experienced
rapid growth of about 70% over the same period,
and Greece which had a slower growth rate (20%).

From 1980 to 1992, average industrial growth was
around 1% whereas between 1986 and 1992 it was
about 2.8% pa (see Figure 3.3.2). Ireland and, to a
lesser extent, Portugal experienced growth greater
than most of the other Member States of the EU12
while Greece lagged behind the EU average.

Since the early 1970s, production process efficiency
has improved substantially. This is reflected in both
energy intensity decreases and material intensity
decreases, both of which have been substantial in
the past 20 years: respectively about 20% and 50%
(see Figure 3.3.3). Structural changes in Europe’s
economy have resulted in a shift away from heavy
industry with a high energy consumption (such as
iron and steel and the metals industry), to light
consumer industries with a much lower rate of
energy consumption (such as assembly and service
industries). In the period 1980-1992, production out-
put of the chemical industry and the pulp and paper
industry increased by about 50% (with the exception

Figure 3.3.2: Development of industrial production EUT2
Source: Eurostat; EC, 1990; ERECO, 1994
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3.3 Economy and industry

of the former industry lagging behind in Italy and the
latter industry in Spain).

As in most other Member States, manufacturing activities
in Sweden, Finland and Austria have shifted to a
smaller number of large plants. In general, this process
of modernisation has resulted in lower emissions of
pollutants and a more efficient use of raw materials,
despite higher output. Manufacturing, particularly in
Sweden and Finland, is primarily based on forest
products (timber, pulp, paper). All three countries
have extensive mechanical and electrical engineering
industries, which add more value to resources than
basic mining or smelting activities. Also, a number of
chemical and pharmaceutical industries are present
in Sweden.

The report of the World Commission on Environment
and Development (Brundtland) addresses the issue of
preserving the overall balance between natural
resources and the equitable distribution and use of
resources between nations and regions over the world
as a whole (WCED, 1987). In the 1960s, the EU12
accounted for 10% of the world population (see
Figure 3.3.4). In the 1990s, this percentage declined
to 6%. In the same time period, the EU was responsible

-

for about 25% and 15% respectively of the world
consumption of resources (metals and materials).
This means that the balance has remained unchanged
the last thirty years.

In the 5EAP, GDP and the total manufacturing industry
was expected to grow by an average rate of 2.7%
and 2.6% pa to 2000 respectively (see Figure 3.3.1).
More recent forecasts (5EAP95) are lower and estimate
for both issues a growth of 2% pa in the period
up to 1998 (ERECO, 1994; DRI et al., 1994). Above
average growth is still expected in the recent fore-
cast for the chemical industry and paper and board
industry.

According to the same forecast, a below average
growth is expected for the non-metallic minerals
sector (cement and glass). Below average growth is
also forcast for the steel industry, partly as a result of
European restructuring efforts.

Figure 3.3.3: Development of the metals and minerals, and the energy
intensity in the EU12 (consumption per unit GDP)
Source: Eurostat; Worldbank, 1995

Figure 3.3.4 Development of the share of population and resource use in EUIT12
Source: Furostat; Worldbank, 1995
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3.3 Economy and industry

The international position of a great number of
manufacturing sectors has been suffering from
increased international competition. Although ration-
alisation and automation are leading to efficiency
improvements, they may still be insufficient to com-
pensate for overall cost differences. New, more
environmentally efficient products based on advanced
technologies are expected to lead to limited opportun-
ities within the EU in terms of increased production.
Some factors which drive the adoption of clean
technologies include: demonstrated reduced costs
and improved efficiency compared to old technolo-
gies, relative financial pay back, and the level of
environmental legislation.



3.4

Transport

The 5EAP identifies traffic as a key target sector, and
makes explicit the importance of trade and transport
within the context of EC environmental policies. To
date, approaches and existing measures are not
geared to deal with the expected growth in inter-
national trade and the subsequent upward trends in
transport activity. Congestion problems are now
being experienced regularly on about 10% of the
54.000 kilometres of major roads within the EU.

In response to the recognised problem of increased
transport activity, the Green Paper on sustainable
mobility (EC, 1992) was published following the Com-
mission’s commitment to sustainable development at
the Dublin Summit of 1990. The stated purpose of the
Green Paper is to “initiate a public debate on the issue
of transport and the environment and the proposed
strategy for ‘sustainable mobility’” (EC, 1992). It also
recommends that greater account be taken of costs,
including external costs, in order to restore balance
amongst the different modes of transport.

The White Paper (EC, 1992), which followed, draws
heavily on the Green Paper for its environmental

Box 3.4.1: EU state of action in the transport sector since 1992.
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dimension. Given present trends in the growth of
transport movements, the tension between the role
of the transport industry as “essential for the integra-
tion of the Community, its economic performance
and the mobility of citizens” and its environmental
impact is evident. While recognising the need for
“complementary measures addressing the demand
for transport, particularly that, currently satisfied by
the private car” to accompany technical and fiscal
measures aimed at improving energy efficiency, the
White Paper does not refer specifically to measures
to reduce the demand for transport; these are also
not included in the Annex of priority measures envis-
aged for 1993-1994. These measures are addressed
in the recent Common Transport Policy Action Pro-
gramme 1995-2000 (EC, 1995).

The contribution of the above initiatives, particularly
their short term impact, is difficult to observe at
present. An important indication of a change in the
policy direction in this area is the decision to allocate
investment for 14 priority projects (cost of 91 billion
ECU; Community funding will be a small proportion
of the total cost and will be financed through the
TENS fund) as follows: 80% for railway connections;
9% for combined rail-road transport; and 11% for
road networks (Kinnock, 1995). The actual impact of
EU legislation is still very much related to technical
improvements of vehicles (reduction of emissions
and noise), although other developments such as

SEAP objectives for EU (1'9_9’2_-1_9_95)  Actions achieved

' Fue]s and vehrcfea _composition &
_consumption of fuels:

: comp.’ere move lo unfeaded petrol
by 2000 -

: -'o—-D_;;.t:y:tm unleaded petrol - Reg_uléiibn 92/82 sets a -reduce_d rate ofduty '-

. Ré‘guiaﬁoﬁ ' _ eDuyon . |
' No proposal, so far, for measures to instigate a complete move to unleaded petrol

. User behavrour deveiopment
- of mter'actrve ccmmumranon
mfrasrructures

o :. R&D efforts through a range of pregrammes covermg vehu:le—based telematms,
. ;te{ecommumcauon and telecc;mmutmg Some funds from the Drive 2 ngramme -_
'._m partlc:ular are bemg dwerted into enwmnmental assessment. of advanced
_ _telematscs {CommlssmnE!f Klnnock’s support of Cit;zens Network f_Uncept may
-~ add 1mpetus to transport mtormallcs developmems) ' :

e i_ocklng anci trackmg systems,. -
_eiectromc home vtdeo Lonferenr_es- '

Pollution control vehicles @ Emission 'feductio:ns; mjise.,-waste (see S’ectip_n 5._1 .r)
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research into telematics and electronic traffic control Figure 3.4.1 Passenger road transport in the EU12

seem to be promising in terms of their potential to Source: Eurostat; EC, 1990; DRI, 1994

reduce pressure on transport infrastructure. Box 3.4.1 Passenger road transport (bn passenger-km)

shows progress at EU level since 1992. 4500 semeTa e mesa s
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lower (20-30 cars per 100 inhabitants in 1990) than
in northern countries (40 cars per 100 inhabitants in

1990). Significant increases in car ownership appear Figure 3.4.2 Passenger transport modal split in the EU12

to be fairly recent. Source: Eurostat
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The rapid growth over the past 15 vyears of road
transport passenger kilometres has not brought about
a substantial change in its share of total passenger
kilometres. This is due to the fact that public trans-
port kilometres by rail has also increased, although at
a much lower growth rate, and air traffic passenger
kms increased at a greater rate, from about 200 million
in 1980 to almost 400 million in 1990 (see Figure
3.4.2). In 1990, 84.3% of the total passenger kilo-
metres were realised by road transport (including
cars and buses) and 6.5% were realised by rail (in
1970 this figure was 9.5%).
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Freight transport Figure 3.4.3 Freight road transport in the EU12

i — Source: Eurostat; DRI et al., 1994; EC, 1990
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Demand-side:
@ volume of economic activities;
@ opening up of national economies (Internal Mar-
ket 1992, East-West relations);
@ transport needs and logistics (‘just-in-time’ deli-
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Figure 3.4.4 Modal split freight transport in the EUT 2.
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Figure 3.4.4 shows developments in the modal split
for freight transport. This shows increased demand
for freight transport from 1980-1992 almost comple-
tely met by additional road transport, while the share
of the other modes remained virtually constant or
declined slightly (as for rail transport)*3. This implies
that existing spare capacity in other transport modes
is often not utilised, such as extensive railway
networks (France, Germany) or inland waterways
(The Netherlands). s = 5 ' ' .
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Changes in the modal split for freight transport may |

be influenced by a number of factors including:

@ a continued strong increase in international traffic
where long haul rail traffic has some comparative
advantages;

® the share of containers in total freight flows, which
is expected to increase by about 250% in the
period 1990-2015 while the share of bulk goods
in total freight flows is expected to decrease by
about 50% (Commission on the Review of the
Betuwe freight rail line, 1995);

® multi-modal infrastructure (eg, rail and road
terminals, multi-modal terminals); and

® policies towards re-allocation of transport costs
{eg, through internalisation of external costs, which
may impact significantly on road transport).

Passenger transport

In the period 1990-2010, an increase of over 40% in
passenger road transport is expected (DRI et al.,
1994), which, in annual terms, is a 2% increase to
2000 and a 1.6% increase to 2010. The 5EAP (EC,
1990) forecasts were substantially lower (1.8% pa in
1990-2000 and 0.5% pa in 2000-2010), and resulted
in an expected overall increase of about 25% in
2010 compared to 1990, as shown in Figure 3.4.1.

The 5EAP mentions infrastructure charging, fiscal
incentives on fuels and discouragement of road traf-
fic in cities as some key measures for Member States
to influence traffic growth. Although there is growing
consensus, so far these measures have not been
widely implemented. Member States actively engaged
in considering the introduction of such measures are
France, Germany, Luxembourg, The Netherlands and
the UK. Other measures include reducing the
demand for mobility and improving traffic control to
raise the efficiency of the existing road capacity.

The position of railway transport is improving with its
relative environmental advantages, the expansion of
networks in urban areas, and the development of
high-speed rail links between European cities. Latest
forecasts (DRI et al., 1994; ERECO, 1994) estimated
an average increase in rail transport in the order of
1.7% over the period 1990-2010 with an expected
increase of 2% between 1992-1998.

The development of a high-speed rail network by the
year 2010 would significantly increase rail passenger-

kilometres in the order of 50%. Half of this increase
would be attracted away from the roads and over a
quarter from air transport (INTRA-PLAN/INRETS,
1993) for long distance journeys). However, growth
in road traffic by the year 2010 (passenger-km for
trips over 80 km) will only be 5% lower than it
would have been without construction of the high-
speed train network.

Aviation traffic is expected to grow by 182% in the
period 1990-2010, reflecting a more rapidly increas-
ing demand for business and leisure travel (both
short and long haul) than estimated in 1992. Within
Europe, on journeys between 400-600 kilometres,
European airlines will become increasingly subject to
competition from railways, in particular by the high-
speed European rail network.

Freight transport

A comparison of forecasts made at the time of the
5EAP (EC, 1990), (increase in road freight transport of
1.9% pa 1990-2000 and 1.6% pa 2000-2010 and for
rail 1.2% and 1.3% respectively over the same periods),
and later estimates of future growth hased on the DRI
Integration Study (increase in road freight of 2.7% pa
1990-2000 and 3.8% pa 2000-2010 and for rail at
1.5% and 2.9% respectively) indicates that tonne-
kilometres by both modes are now expected to increase
faster than previously forecast (see Figure 3.4.3). For
road freight transport, this implies an almost doubling
in size by the vear 2010. The accession of the new
Member States means vital transit routes (Austria)
and relatively isolated geographical positions (Swe-
den, Finland).

Common policies directed at curbing this growth
through a mix of demand and supply influencing
measures are in an early phase of development.
Meanwhile some Member States (eg, Germany,
Austria) have introduced various ‘supply-side’ restrictions
and are considering further measures to ‘discourage’
international road transport in particular.
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3.5 Energy

The 5EAP emphasizes the importance of long-term
energy strategies to ensure that environmental stress
from energy supply and consumption is reduced to
sustainable levels. Greater efforts are required to
achieve this, particularly taking into account the con-
siderable growth forecast in the transport sector. J

Box: 3.5.1: EU state of action in the energy sector (consumption and supply) since 1992,

The response to this within the energy sector is large-
ly influenced by the debate on the role the Commu-
nity can play in shaping the energy dimension of the
future. No specific energy title was included in the
Maastricht Treaty. New guidelines have been drawn
up and are presented in a Green Paper For a European
Union Energy Policy (EC, 1994). This paper defines
the Community’s approach to future policy, stressing
that within a deregulated energy market a clear
energy policy framework offers better possibilities for
the development of integrated resource or least-cost
planning. It also includes a section on environmental
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objectives, which emphasises clean technologies,
improving the efficiency of supply and internalising
the external costs of energy use.

In 1990 the EC report Energy for a New Century: the
European Perspective identified three major themes:
the changing geopolitical framework, the internal mar-
ket and the environment. Subsequent studies in 1992
and 1995 present several scenarios identifying the range
of influences at work that could affect the direction of
energy demand and supply in the longer term
(2005/2050). In the 1992 study, called A View to the
Future (EC, 1992), the observation is made that
“without a substantial change in policy objectives we
are presently set on a course which, ... will not bring
us in the direction of what is considered a ‘sustainab-
le’ future”. Box 3.5.1 summarises progress at EU level
since 1992.

Energy consumption and prices

Since the early 1970s energy intensity (gross inland
energy consumption per GDP) has decreased mainly
due to energy efficiency improvements and changes
in the economic structure (eg, less heavy industry, less

Figure 3.5.1: Development of energy consumption in the EU12

Source: Eurostat; EC, 1990; DRI et al., 1994
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reliance on production of intermediate goods) (see
also Figure 3.3.3). This implies a weakening of the
links between GDP, growth in population, and energy
consumption. However, total final energy consumption
in the EU increased steadily between 1974 and 1992
by about 0.6% per year on average (Figure 3.5.1).
The rate of increase differs across Member States and
is considerably higher in the more peripheral econo-
mies of the EU such as Finland, Ireland, Italy, Portugal
and Spain. The two factors which largely explain the
relatively high energy consumption in Finland and
Sweden are: the presence of an energy-intensive
industry, and the cold climate.

A number of driving forces influence energy

consumption including:

@ economic growth;

® increased demand for transport services;

e low energy prices; and

@ growing concern about the environmental issues.

Qil prices increased sharply during the 1970s, peaked
in the early 1980s and have been falling gradually
since (Figure 3.5.2). The current price of energy is
now at the same level as the early 1970s. The price
has not been significantly influenced by energy-taxes.
The consumer price of other energy sources was
generally made dependent on the oil price.

Figure 3.5.2: World market oil prices
Source: DEA, 1995
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Energy consumption within each sector has its own
characteristic; the pattern in industry, transport, the
domestic sector and the electricity sector are describ-
ed briefly below (see Figure 3.5.3).

® E[nergy consumption in industry in the EU shows
a steadily decreasing trend from 1980 to 1995. This
evolution corresponds to significant improvements
in the energy intensity of the sector, especially given
that overall industrial capacity increased steadily
until 1990. Energy consumption in energy-intensive
steel, chemicals, and non-metallic minerals, was
also significantly lower in 1992 compared to 1980.
Sweden is one of the very few countries where
energy consumption by industry increased in the
period 1980-1992.

@ In the transport sector, energy consumption grew
steadily from 1980 to 1991. In this sector, energy
demand has grown faster than overall economic activity.
Therefore, energy intensity in the transport sector
increased by 0.7% pa in the period 1980-1990 (EC,
1994). Also, real prices for transport fuel dropped sig-
nificantly from 1985 to 1987, helping demand to
push up fuel consumption. Significant improvements
in energy consumption of vehicles were counteracted
by an increasing number of cars, a higher share of
larger, more powerful cars and an increase in kilo-
metres travelled per capita. These developments are
reflected in road transport’s share of total energy
consumption in the transport sector, which increased
from 79% in 1974 to 83% in 1992.

@ In the domestic and tertiary sector, energy con-

sumption grew slightly from 1980 to 1992, although
consumption in this sector varies with climatic conditions
and fluctuations. Other important factors are popula-
tion size, number of households, private income and
evolution of the services sector. It is not possible to
give a full split between both subsectors, but indica-
tions are that there has been growth in energy
demand in commerce (supermarkets, shopping centres,
etc) and in the domestic sector as a consequence of
widespread penetration of household appliances. This
increase has largely made up for technological and
other efficiency improvements made since 1980. In
most Member States, there has been a tendency for
demand to stabilise or decrease over this period;
exceptions to this include east Germany, Greece and
Portugal.

® In the electricity sector, there has been an almost
continuous increase in electricity consumption between
1974 and 1992 by an average of 2.7% pa. In 1992

electricity demand decreased to 1.3% growth as a

result of economic slow down. In 1993 there was,
for the first time, a drop in consumption by about
1%, reflecting economic recession.

Energy supply

The mix of fuels in the total primary energy supply
of the EUT2 during the period 1980 to 1993 is
shown in Figure 3.5.4. Nuclear power accounts for
the largest share of total supply (27% in 1993); actual
supply from this source has remained relatively stable
since the late 1980s. The trend in the share of
energy supply by oil and coal (19% and 23% in
1993 respectively) has been falling over the period,
while the share by natural gas (24% in 1993) is
increasing.

National factors (own energy sources, direct access
to harbours, climate, economic structure, political
preferences, etc) explain the large differences in the
type of energy used across the EU. The new Member
States very much reflect the varying energy source
structure for electricity generation in the EU: Austria
has an almost equal shares of solids, oil and gas, and
a relatively substantial share of hydro in 1990; Fin-
land is largely dependent on nuclear (45%) as is
Sweden (70%).

Figure 3.5.3 Sectoral energy consumption
Source: Eurostat
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Energy consumption and prices

According to the current estimates, oil prices would
increase by about 20% between 1990 and 2010 (see
Figure 3.5.2). The 5EAP92 forecast contains a signifi-
cantly higher price increase of about 90% in 2010
compared to 1990 prices. It is expected that energy
prices will tend to increase smoothly, with coal prices
lessening relative to the price of oil and gas after
200>

In the period 1990-2010 an average growth in primary
energy consumption® of around 1.1% pa is expected
(DRI et al., 1994). At the time of the 5EAP, the average
growth pa was estimated at slightly less than 1% for
the same period. Final energy consumption growth is
estimated at 1.25% pa mainly reflect-ing an increase
in efficiency of electricity production (see Figure
25000

Thus, despite promotion and co-financing of energy
conservation initiatives at the EU and national level,
current energy consumption forecasts are virtually
unchanged in comparison with 5EAP92 projections.
Lower energy use in industry and stable use in the

Figure 3.5.4: Primary energy supply (1980-1993) , renewable energy inclu-
ded from 1985, the former GDR included from 1991.
Source: Eurostat

T —————

P S B & 80 0 o e ]
5 g ﬁwwm ﬁﬁ@ﬂ@m‘gﬁ"%"g e aﬁ; f;—i»:;};,
‘M*W&ﬂs&’f&‘wﬂw* &

e i e e LT TR RN B

Dol e S&
o S
b

o e
e

RN B |
S e e
et i
e L s
o i i
' g
i

g qgg —
s o e e
B
i e
e S e P ol

P
e e

BEERIBBE LD

A & = } nua%§?‘w#w%»w=
S i akal. L e et o AL
o %

. e e s was e BB bt b
e 60t s o - DEEEL

.t A s s B

-

domestic and commercial sector were counterbalanced
by increased use in the transport sector.

Unsurprisingly, due to the lack of economic incentives,
reductions in energy intensity are modest. In industry,
energy intensity gains must be considered together
with a continuing change in industrial processing
structures. Intensities in the domestic sector are also
expected to decline. In 1992, final energy intensity
was estimated to decrease by 1.5% to 2000 and
decrease by 2.2% between 2000 and 2010. Due to
lower economy growth and unchanged energy
consumption, the current forecast is lower (5EAP95).

One of the EU policy initiatives with a potential short
term impact on the demand side is the SAVE Pro-
gramme. This Programme was renewed in 1995 and
aims to attain a 20% energy efficiency improvement
by 1995. Estimates indicate that only about 10% of
the improvement will be achieved. Recently adopted
directives on efficiency for freezers and refrigerators
may vyield some results in the immediate future. An
energy/CO: tax has been suggested by the EC as a
cost-effective instrument for substantial, short-term,
improvements in energy efficiency, taking into account
the responsiveness of energy demand to an increase in
prices which would follow from the imposition of a
tax. While an EU wide tax would be creating ‘a level
playing field” within the EU, some Member States
(Denmark, Finland, Sweden) have already introduced
an energy/CO: tax or plan to do so (The Netherlands).
Those countries which already have such a tax allow
exemptions to industry subject to lnternatlonal com-
petitiveness.

Energy supply

The forecasts in 1992 for energy supply in the period
1990-2010 are still reasonable based on current fore-
casts, although import dependency is expected to
increase (DRI et al., 1994). The share of total fuel
supply accounted for by natural gas might increase
faster than estimated in 1992, resulting in a growth
of, at least, around 3% pa. On the other hand, the
share of solid fuels is expected to decline due to their
environmental drawbacks (SO:, NOx, CO:) and rapid
substitution by natural gas in power generation, in
spite of their competitive pricing.

*4 The most recent, provisional outlook described in Energy Futu-
res to 2020 (EC, 1995) reaches conclusions very much in line with
the abave.

*5 Primary energy consumption (TPE} corresponds to gross inland
energy consumption, excluding quantities delivered ta marine bun-
kers. Final energy consumption is always lower since it does not
include energy losses in conversion (electricity) and distribution.
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The demand for natural gas is expected to increase
rapidly mainly due to its importance in power genera-
tion. The efficiency, convenience and cleanliness of
natural gas has been widely recognized by residential
and commercial consumers. The prevailing trend in
the electricity sector is the penetration of natural gas
combined cycle plants, also built for cogeneration of
heat and power (CHP). The industrial markel for hard
coal and residual oil is also threatened by competition
from natural gas. The projected further expansion of
distribution, particularly in Denmark, Spain, Portugal,
Ireland and Greece, will favour gas penetration in
industry. Nevertheless, price relations between gas
and its competitors are considered decisive. Oil prod-
ucts remain important for end-use, although they are
expected to lose their share in the market.

In the 5EAP95 scenario, nuclear power is held virtually
constant to 2010 (EC, 1994). Although the present
share of renewable energy sources accounts for some
5% of gross inland consumption, this source has the
highest future growth rate forecast compared to other
energy sources and is expected to account for 7.5%
in 2010. Hydropower in electricity generation (about
16%) was not included in the forecast, but its possibility
for extension is very limited.
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3.6 Agriculture and forestry

Since the creation of the European Community, a
Common Agricultural Policy (CAP) has existed with
the following objectives: availability of food supplies
at reasonable prices; stabilisation of markets; and fair
standard of living for farmers. Over a period of some
30 years, the trend towards intensification of agricul-
tural practices (in which farmers have tended to con-
centrate their efforts on producing a greater output of
fewer products, and to do so by using more inputs
(fertilisers, pesticides and purchased animal feeds)
developed in response to the promptings of farm
advisors and the economic signals sent by national
governments and the CAP at the time.

This was recognised in the CAP reform of 1992, which
gave consideration to the role of farmers in providing
environmental services and promoted less intensive
methods of agricultural production. The key elements
of the CAP reform are as follows:

® reduction of market intervention and gradual
introduction of lower prices for agricultural products;

e direct payments to farmers, unrelated to the level
of production, to compensate for lower prices;

® compulsory set-aside scheme for arable farmers;

® encouragement of extensification in the beef and
sheep sectors;

® maintenance of certain quotas, including for milk
and sugar; and

@ accompanying measures, including a new agri-
‘environment’ package (Regulation 2078/92), further
encouragement to tree planting  (Regulation
2080/92), organic farming and general extensification
and additional incentives to farmers for early
retirement and release of their lands from intensive
production.

The 5EAP described policy measures in the area of
agriculture and forestry with the aim of promoting
structural changes in those activities that would lead
to sustainable practices and lower environmental
impacts. Box 3.6.1 shows progress at EU level since
1992. The key environmental measures are: the
Nitrate Directive (676/91), which is aimed at reducing
the use of nitrogen fertilisers; measures aimed at
reducing pesticide input; and the above-mentioned
forestry measures and agri-environment package.

Member States have made progress in the application
of the Nitrate Directive and in limiting the use of
manure and artificial fertilisers; codes of good agri-
cultural practices or action programmes to tackle
the nutrient problem have been developed in
Austria, Germany (Fertilisers Act), Finland, Ireland,
The Netherlands, and the UK; targets have been
defined in France.

Similarly, Member States are making progress in limiting
pesticides use by passing the following measures: an
action plan for sustainable development in agriculture
in Denmark; incentive programmes for bio-farming in
Austria, The Netherlands and UK; methods of integrated
crop protection in Germany and Finland; and other
promotion of environmentally friendly farming in
Ireland, Luxembourg, and Portugal.

Figure 3.6.1: Development of livestock: (a) cattle, (b) pigs, (c) sheep and goats, and (d) poultry
Source: Eurostat; FAQ, 1995; DRI et al., 1994
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Box 3.6.1: EU state of action in the agriculture and forestry sector since 1992,

5EAP objectives for EU (1992-1995)

Actions achieved

Reduction in pollution

@ Reduced incidence of surface waters
with a nitrate content exceeding 50 mg,/l
or giving rise to eutrophxcatmn of lakes
and seas

® Reduction prdgramme for phosphate use

® Directive 91/676 (on nitrates from agricultural sources);
its implementation is still at a relatively early stage,

- ® Regulation 1765/92 replacing brice support partly by direct

income payments and introducing obligatory set-aside,

# Regulation 2078/92 including incentive schemes for extensive
farm practices, reduction of livestock density, promotion of mtegfated
farm management and organic farming. '

l_i Proposal for a Directive on ecological quality of surface

‘waters encourages lower phosphate levels in water,

iSignif_r'can!.r_e'ductf.on' ;)f péstiddé t_)se

® Registration of 5-;|'es and u.'se of pesticides
.: Control on sale and use .of. pésﬁcideé '

® lsramo.ti.o_n of .'integrated ‘control’

(in particular training activities) and
_promotion of bio-agriculture

| 'Mahagemén.t.blahs.for all rUra}’are_'as '

@ Training farmers, promotion of
exchange visits between regions with
comparable environment management
5|tua’r|0n5 -

@ Substantial increase in number of management plans

as a result of Regulation 2078/92 implementation.

@ Funding made available for two separate farm schemes.

Increase forest plantation, including
on agn’cu!turaf. land

@ New afforestation and regeneratlon of
= exmtmg forest taking into account of
- enwronmental needs (species adapted to
site conditions, multi-functional forests)

@ Regulatlon 2080/92 supports afforestatuon of farm Iand

with Member States able to initiate afforestation programmes,

In Objectwe 1 areas up to 75% funding is provided by FEOGA

- Actual incentives are set by Member States.

& Fundmg is also avallab[e under the Cohe&uon Fund for -
reafforestation of Iand at risk of erosion.

® Enwronmental set-aside and afforestanon to count towards
farmers annual set- aS|de obllgatlon

Improved protecnon of forests -
(health and forest fires)

@ Further action against forest fires

® Regulahon 2158/92 on the protection against forest fires promotes
identification of risk areas and approval of action plans. Action under
Community initiatives, Spain amongst others also gets funds from

the Commission under Regulation 2078/92 for fire prevention schemes.
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Historic trends in livestock populations present a
mixed picture. The overall population increased con-
siderably in the period 1980 - 1993, especially pigs
and poultry; cattle decreased; sheep and goat pop-
ulations increased at first, but declined gradually in
the second half of the 1980s (see Figure 3.6.1). This
largely reflects changes in consumer preferences. The
decrease in cattle is also likely to be due to the first
adjustments in the common market organisations
introduced in the mid and late 1980s, particularly
the milk quotas.

The distribution of livestock (heads per hectare) is
very unbalanced across Europe, with the highest con-
centrations in north-western coastal areas. Although
cattle populations decreased overall in the EU12,
above average decreases were evident in Denmark
and Germany while populations actually increased
in a few such as Ireland and Belgium.

The overall use of nitrogen and phosphate artificial
fertilisers in the period 1980-1992 in the EUT5 was
initially for stabilisation of phosphate (P) and a slight

Figure 3.6.2: Development of artificial fertiliser
consumption: Nitrogen (N) and phosphate (P).
Source: Eurostat; DRI et al., 1994
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increase in nitrogen (N) use. Use has been decreasing
since the late 1980s (10% in nitrogen for the whole
period, 40% in phosphate in the period 1988-1992)
(see Figure 3.6.2). The increase in use at the begin-
ning of this period was driven by supply-side oriented
agricultural policies with over-emphasis on price
support mechanisms, which made the over-use of
fertilisers more profitable. The more recent decreasing
trend is likely to be due to the overly high level of
input already reached in some Member States and
awareness ol environmental consequences. In
addition, the decrease in cattle populations meant
that there was a reduced need for cattle-feeding
crops.

In the period 1980-1990, the total consumption of
artificial fertilisers containing nitrogen, phosphate and
potassium (NPK) declined in those Member States
with already high inputs (> 250 kg/ha NPK) such as
Germany™ (35%), Belgium (10%) and The Nether-
lands (17,5%). In most other EU countries with lower
inputs (< 250 kg/ha NPK) there was still some increa-
se in use. In the new Member States, inputs fell in the
same period by around 25% (Austria, Sweden) or sta-
bilised (Finland) (Eurostat, 1995).

In the period 1980-1992, the total consumption of
pesticides (in tonnes of active ingredients) tended to
stabilise in the EU countries with already high inputs
(France, Germany, ltaly, The Netherlands, Portugal,
Spain) (Figure 3.6.3). The historic trend had been to
increase pesticide use for the same reasons as in the
case of fertilisers. Very recently, significant reductions
in pesticide use has been detected in some Member
States (eg, The Netherlands).

The average load of pesticide use per hectare is high
in viniculture, vegetable and fruit cultures, flower bulbs,
potatoes and sugar beets, Newer generations of pest-
icides are often more biologically active and require
relatively lower applications rates. As with the use of
fertiliser, there are considerable variations in application
rates between and within different countries.

The use of pesticides is highest in those EU12 areas
(LEI-DLO, 1994) with intensive horticulture (northern
ltaly, the south coast of France, the south-east coast
of Spain, and The Netherlands). This is because the
products are intensively grown in narrow rotations,
demanding high yields and directed towards exports
liable to phytosanitary regulations. The use of fungicides
to grow grapes is highest in regions with relatively

*6 Fertilizer consumption per ha in (former) East and West Germa-
ny was on the same level in 1985,
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Figure 3.6.3: Consumption of pesticides (active ingredients)
Source: OECD; DRl et al., 1994
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high precipitatior; levels (northern parts of Italy and
Spain) where the climatic conditions favour fungi
growth. Differences are large in the use of pesticides
to grow arable crops, ranging from 3 kg (Germany) to
22 kg of active substance per hectare (The Netherlands).

Promotion of bio-agriculture, as one of the objectives
of the 5EAP, is difficult to assess in depth. Neverthe-
less, available estimated data show a growth in num-
ber of bio-farmers, from 7500 in 1987 to 15,000 in
1992 (from which 60 % are in Germany and France)
(EC, 1994). At the same time, the part of bio-agriculture
land area has expanded to 400,000 ha in EU12
(100,000 ha in 1987). Since the implementation of
Regulation 2092/91 on biological production mode
of farming products, some bio-farmers have given up
practising due to their incapacities to meet the standards
fixed by the regulation. Concerning bio-products mar-
keting, it concerns 0.5 % of the farming products
market in EU (from 0.1 % for Italy to 0.8 % for Germany).
Market analyses and forecasts are leading to an
estimate of 2.5 % by year 2000.

Forest area has increased in the EU12 by 10% in the
last 30 years (1960-1990). All countries have
expanded their wooded land, with lowest variations
in Portugal, Belgium, Germany and Luxembourg and
highest in Ireland and UK. This increase in wooded
land over the last thirty years is due to reforestation
policies and spontaneous forest growth in marginal
areas (EEA, 1995).

-

Fire is one of the major problems for forest conversa-
tion, especially in the southern countries of the EU.
During 1980 to 1990, the number of fires in the EU
increased, although the area burnt did not increase
by the same proportion (see Figure 3.6.4). An average
of 500,000 ha. of wooded land were burnt per year.
Assessing forest fires should be done with caution,
given the year to year variations in the number and
importance of forest fires.

Concerning the productivity of forests, the diversity of
natural conditions of forests growth, of socio-economic
contexts and of changes in rural areas all over the EU
is such that it is very difficult to assess the forest
resources structures. Furthermore, the division of
forestry land into smaller units does not facilitate any
homogeneous environmental statement on impacts of
quick growing trees plantation. Some effects (which
could be of physical, chemical and biological nature)
occurred locally but they are still difficult to quantify
at EU level. On the other hand, atmospheric pollution,
changes in weather conditions, insect attacks and
human activity cause damages to forests which could
affect timber production, both in terms of quality and
quantity. Results on forest condition are now provided
by common EU and UNECE transnational and national
surveys. The results of the 1994 survey show, among
other things, that defoliation affected 17.7 % of sample
trees in EU12 (see also Section 4.17).

Figure 3.6.4: Forest fires in EUT2
Source: Eurostat.
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3.6 Agriculture and forestry

The 5EAP92 scenario (DRI et al., 1994) is based on the
assumption that the pre-1992 version of the common
agricultural policy is maintained, whereas the
5EAPI5 scenario*” reflects more recent forecasts and
takes account of the likely effects of the 1992 CAP
reform. However, this does not include the new world-
wide agreement on international trade, which is likely
to reinforce the effect of the CAP reform.

The 5EAP92 scenario assumed a growth in total
livestock population, especially after 2000. The growth
of the pig population (0.5% per year) is expected to be
greater than the decline of the cattle population (see
Figure 3.6.1), mainly due to changes in consumer
preferences and the existing market adjustments
measures, such as the milk quotas.

Current estimates for livestock point to uniform, EU-
wide and gradually declining numbers of cattle, sheep
and laving hens, and increasing numbers of pigs
(0.7% per year) and poultry. In this case, consumer
preferences are reinforced by the cutbacks in CAP
price support, measures to encourage extensification
in the beef and sheep sectors, maintaining of the
milk quotas and the continuing pressures on environ-
mental control. The increase in numbers of pigs and
poultry reflects also the falling price of feed.

For fertilisers, a decrease was estimated in the use of
nitrogen fertiliser of 5% between 1990 and 2000 and
around 2% between 2000 and 2010 (Figure 3.6.2). It
is expected that downward trends in intensively culti-
vated zones and upward trends in extensively cultivated
zones will continue. The current outlook foresees a
decrease of around 10% in total nitrogen fertiliser
consumption between 1990 and 2000 and a decrease
of around 7% between 2000 and 2010. A comparison
with the 5EAP92 scenario leads to the conclusion
that the new CAP might cause a decrease of about
5%. The reduced level of price support and set-aside
policies are likely to make the use of fertilisers less
profitable, thus reducing their use.

For pesticides, at the time of the 5EAP, a stabilisation
in use was estimated between 1990 and 2000 and a
very slight increase (1%) between 2000 and 2010
(Figure 3.6.3). A more recent forecast estimates a
decrease of around 17% in total pesticide consump-
tion in 2000 and of around 27% in 2010 compared
to 1990 consumption. Again, the reduced level of
price support and set-aside policies would be main
contributors to that decrease.

For forest area, a 1992 forecast shows an increase in
coniferous forest (0.1% annually in 1990-2000 and
0.3% in 2000-2010) and a decrease in broadleaf
forest (0.3% for the whole period 1990-2010) (see
also Section 3.2). Three years after the 5SEAP publication,
an increase is predicted in the rate of forest cover in
EU-12 in 1990-2000 of about 0.1% annually (0.2%
in coniferous and 0% in broadleaf) and in 2000-
2010 a more significant increase of somewhat less
than 0.3% (0.4% in coniferous and 0.2% in broadleaf).
The incentives to afforestation in the CAP reform, as
well as further encouragement of non-farm forestry at
EU and national level are responsible for the increase
in the forecasts.

*7 Based on the Policy in the Pipeline’ Scenario from DRI et el., 1994
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3.7 Tourism

Tourism is one of the key sectors in the 5EAP. As an
economic sector it has experienced significant growth
in the recent years which is expected to continue into
the future; it makes an important contribution to
GDP in most EU countries (Furostat/EC, 1992). Tourism,
though highly dependent on  the quality of the
environment and protection of natural resources for its
continued growth, can also have a negative impact
on the environment, if not properly managed.

The 5EAP identified the following actions, which
should be implemented (at the regional level and by
the tourism sector itself) in order to minimise the
negative environmental impacts from tourism activity:

e diversification of activities and better manage-
menl of mass tourism;

@ improved quality of tourist services, including
information and awareness building;

@ and visitor and facilities management;

® changing tourist behaviour to make tourism more
sustainable, including media; and

® campaigns, codes of conduct and a wider choice
of transport modes.

Box 3.7.1: EU state of action in the Tourism Sector since 1992

The Community Action Plan to assist tourism (Council
Decision 95/421/CEE) puts a strong emphasis on the -
environment, supporting pilot projects, representing
innovative moves towards initiating sustainable tourism
development in Europe (EC, 1992). The Commission’s
Green Paper on the role of the Union in the field of
tourism (EC, 1995) considers the necessity of co-
herence and the linkage in the three main issues,
namely tourism, the interest of consumers and natural
and cultural heritage. Box 3.7.1 summarises progress
at EU level since 1992.

Due to increased disposable income, and leisure
time and improved transport facilities and infra-
structure, tourism has grown enormously during the
last three decades; this is reflected in increase in the
average distance travelled. Another measure of
tourism activity is the number of overnight stays in
different locations and countries . Figure 3.7.1 shows
trends in this measure over the period
1980-92. The number of overnight stays in the EU in
1992 was 840 million, an increase of 21.5% on
1980 levels (692 million).
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Figure 3.7.1: Tourism - number of overnight stays (residents
and non-residents) in EUT5
Source: Eurostat
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1980 1982 oo BTE 1908 1990 1992 to b(.e 3.6% per annum in the Mediterranean area and
2% in 2000-2025 (World Bank/EIB, 1990). If the trend
; for1992/1993 is continued, growth in the western
In 1992, the number of overnight <tays of tourists or Mediterranean region will lag behind these expect-
visitors reached high figures in ltaly (199 million), ations, although it should be noted that the 1992/93
Germany (174 million), France (146 million) and trend was during a recession period.
Spain (137 million). In terms of tourist arrivals, France,
ltaly and Spain exceed 50 million per year. However, Factors of major influence on tourism in Europe are
the statistics are not homogenous; it is difficult to political/legal, economical and ecological (Scwaninger,
evaluate the consequences of these arrivals for transport 1984). In the light of increasing stability and wealth

because there is a high proportion of day trippers or in Europe, the following major trends are expected:

visitors who travel short distances, often in frontier

areas. ® growth in all regions will continue;

@ the shift towards the eastern part of the Medi-
terranean area, central and Eastern Europe will
continue;

® more tourists from the south will visit the north;

@ tourists will tend to avoid areas having major
environmental problems (Alps, Mediterranean
coast); and

@ airline and automobile travel will become relatively
more popular.

In 1993, the most popular EU countries were France,
Spain, ltaly, and the UK. In these countries, the
growth in the number of tourist arrivals from 1992 to
1993 was 2.9%, 2.4%, 1.6% and 4.7% respectively.
Arrivals in Greece are also relatively fast growing
due to the lower cost of living.

The increase in overnight stays in the new Member

States from 1980 to 1991 has been significant in the Member States are implementing policies with respect
case of Austria (from 15 to 80 million) but almost to the environmental impact of tourism, including
stable in Sweden and Finland. Environmental Impact Assessment, environmental

zoning, sanitation, etc. Infrastructure has improved in
Tourism has heen growing more rapidly than GDP order to avoid traffic jams in the peak season. Policies
for some time. International tourism in Europe has have little effect on the number of tourists or the sur-
developed more rapidly than domestic tourism. The face area they use. One action of public authorities is
number of non-resident overnight stays in the period to extend tourism beyond its traditional spheres and
1980-1992 increased 26%, compared with 19% for periods of concentration, in order to reduce pressure

residents. on the local environment.
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4.1 Climate change

THEMES AND TOPICS

This chapter covers the environmental themes following
the 5EAP structure with some exceptions. In com-
parison with 5EAP the climate change and the ozone
depletion issue are discussed separately. This counts
also for ‘acidification’ and ‘air quality’. The marine
water issue is discussed in ‘coastal zones’ (Section
4.8). A special section is dedicated to soil contamination
and degradation, an issue which was not covered in
the 5EAP. Each section describes the issue, the state
of the environment and the outlook and progress
towards S5EAP targets. The themes are structured
according to their spatial scale of impact: global
(Sections 4.1 and 4.2); European/transboundary
(Sections 4.3 and 4.4) and regional (Sections 4.5-
4.10); Section 4.11 covers the impacts of each of the
other themes on nature and biodiversity.

Climate change

Climate change, resulting from global warming, is a
global environmental issue identified by the EU as
one of the key environmental themes to be tackled
under the 5EAP. Global warming is expected to take
place as a result of increasing amounts of anthropo-
genic emissions of gases that affect the absorption
and emission of radiation in the atmosphere. These
gases, in particular carbon dioxide (CO:), methane
(CHa4), nitrous oxide (N-O), and chlorofluorocarbons
(CFCs) and their substitutes are referred to collectively
as greenhouse gases (GHGs). The contribution to the
overall global warming effect of these pollutants is
shown in Table 4.1.1. Tropospheric ozone (Os) also
contributes to global warming. A discussion of CFCs
is provided in Section 4.2.

Table 4.1.1 Greenhouse Gases - Sources and Contribution to
Global Impact
Source: IPCC, 1994
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The continued emission and accumulation of these
gases is expected to result in an enhanced ‘green-
house effect’ and an attendant rise in the global
mean temperature, which might affect the overall
climatic conditions on the planet. This is expected to
affect sea level, run-off patterns of transhoundary
watercourses, frequency of droughts and flooding,
agriculture, forests, precipitation levels and biodiver-
sity. The areas most threatened by a rise in sea level,
due to their location and elevation, are shown in
Map 4.1.1.

The severity of these impacts is extremely uncertain,
though in recent years the international scientific
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Map 4.1.1: EU coastal regions threatened by a rise in sea level

and by salt water intrusions inlo estuaries and ground water
Source: ECGB, 1992
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community has made considerable progress in
understanding the relationships between, for exam-
ple: GHG emissions, atmospheric concentration,
temperature, and economic costs. While the findings
vary (a range of 1-4 degrees C by 2050), the overall
conclusions generally support the view that policy
action is essential to curb global GHG emissions to
control global warming.

The IPCC's next scientific report is due to be published
in late 1995.

Environmental policies and EU targets

In an international context, governments responded
to the concerns about climate change at the 1992
UN Conference on Environment and Development
(Rio de Janeiro). At the conference, the Framework
Convention on Climate Change (FCCC) was opened

o e e

s it
e Cwn b
e
A e

for signatures and individual countries or groups of
countries made commitments to control their emissi-
ons of CO: and other greenhouse gases.

The European Union has set two overall environ-
mental climate change objectives: to not allow the
natural absorbing capacity of the Earth to be exceeded,
and to follow the activities set out in the Framework
Convention on Climate Change. The 5EAP document
Towards Sustainability mentions a target for the EU,
as a whole, to stabilise CO: emissions at the 1990
level by the year 2000. The document also identified
the need for a monitoring mechanism, which was
established under Council Decision 93/389.

Scientists have proposed to use a provisional limit for
sustainability of 0.19 C temperature rise per decade
(Krause et al., 1990) and a provisional limit of a 2 cm
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rise in sea level per decade to prevent damage to
coastal zones, wetlands and coral reefs caused by
too rapid climatological changes (AGGG, 1990). To
remain within these limits it will be necessary to sta-
bilise the concentration of greenhouse gases in the
atmosphere at the lowest possible level in the shortest
possible time; this has been recognised in the FCCC.
According to the IPCC worldwide emissions of green-
house gases should be reduced immediately by at
least 60% (WMO/UNEP, 1990). A stabilisation of
emissions of GHGs by the year 2000 at 1990 levels
as indicated in the FCCC is therefore considered as a
first step.

The first conference of the parties to the Convention
was held in March/April 1995. Agreement was rea-
ched (the Berlin Mandate) on the establishment of a
negotiating process for further commitments under
the Convention and the need to adopt a protocol
containing further commitments at its third session
in 1997.

Box 4.1.1 - EU state of action in the Climate Change
theme since 1992

-

EU Member States have presented their National Pro-
grammes, as required under the FCCC; the monitor-
ing mechanism, which describe the likely emissions
profile for each country up to 2000; and the details
of the measures that each country is putting in place
in order to achieve a reduction in emissions.

The climate change policy focus has concentrated on
the control of CO: and its stabilisation at 1990 levels
by the year 2000, as CO: is the largest contributor to
the problem.

No EU policy measures and targets have yet been
developed for N.:O and CH;, although the Commission
intends to present a communication on methane
during 1995. Some Member States have taken action
to reduce these emissions. Actions to achieve these
reductions include the introduction of a landfill levy
and regulations, agricultural policies to reduce fertiliser
use and livestock numbers, measures to reduce leak-
age from gas pipes.

A summary of EU policy measures aimed at achieving
the targets set out in the 5EAP is presented in Box
4.1.1.
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Past trends and current status

Given the difficulties in measuring climate change
and its environmental effects, the most common indi-
cators used are the stress indicators of emissions of
the individual gases. An examination of changes in
key stress indicators (CO:, CHs, N2O) over the last 30
years shows a steady increase in emissions.

Recent trends in GHG emissions are now monitored
more regularly due to the commitments of the EU
and individual Member States under the FCCC.
There are a number of different data sources for CQO:
emissions including National Programmes, Corinair,
Eurostat and the Convention on Long Range Trans-
boundary Air Pollution (LRTAP). There are difficulties
in selecting a data set which meets all the criteria of
re-liability, consistency and completeness. Up-to-
date data from Eurostat for CO: emissions from fossil
fuel combustion indicates 3,180 million tonnes in
1993 for the EU12 (2.3% fall on 1990 level). Figure
4.1.1 shows the trend in total CO. emissions in EU12
from 1980 to 1993 (includes final non-energy
consumption, excludes bunkers).

Figure 4.1.1: Development of CO. emissions in EU12
(includes final non-energy consumption,
bunkers) (1980-1993)

Source: Eurostat (data includes emissions from East
Germany)
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Figure 4.1.2: Source apportionment of CO: emissions
Source: Eurostat (data excludes emissions from the former East Germany)
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Figure 4.1.3: Development of CO: concentration (1950-
1994) (at Mauna Loa, Hawaii)
Source: CDIAC, 1994
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Figure 4.1.4: Source apportionment of N:O emissions in 1990
Source: ETC/AE, 1995
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Emissions from fossil fuel combustion in the EU12
increased by about 2% overall in the period 1985-90
and 1990-93. Emission reductions were achieved by
Germany, Denmark and France (approximately 1%)
during 1985-90. Emissions from each of the new
entrants were less than the average of emissions for
the EU12.

Figure 4.1.2 shows the sectors responsible for CO:
emissions in 1980 and 1993. Although emissions
from industry have reduced, emissions from the
transport sector show an increase.

Figure 4.1.3 illustrates the trend towards increasing
concentration of CO: in the atmosphere since the
1950s as recorded at one of the monitoring stations
existing at that time (located in Hawaii).

Figures 4.1.4 and 4.1.5 show emissions of N:O and
CH. in the EU12 in 1990 by source. The main sources
of N:O are agriculture and industry and the main
sources of CH: are agriculture and waste treatment.
Natural sources of both these gases are also significant.

Underlying factors and new insights

The main driving factor for GHG emissions is fuel
combustion, which is driven by activity in the
energy, industry and transport sectors (see Chapter 3).
The principal objective of policy instruments is to
decouple the link between energy consumption and
GHG emissions from growth in these sectors.

In the current context it is important to consider a
number of key issues:

Figure 4.1.5: Source apportionment of CH: emissions in 1990
Source: ETC/AE, 1995
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@ Penelration of energy efficient technologies. The
rate of penetration of more .efficient technologies
depends on economic decisions, which are based on
the increased capital cost of the technology and the
future benefits in terms of energy cost savings. In-
centives and information dissemination are required
to counteract the expected impact of decreasing
energy prices and to encourage the uptake of efficient
technologies.

® Increasing natural gas use could increase CH.
emissions. Natural gas is expected to increase its
share of primary energy in the EU due to the effici-
ency of gas technologies and the low emissions
(CO:, SO:, NO. and particulates) characteristics of
the fuel. It is important to ensure that this increase
in use is not accompanied by an increase in emissi-
ons of CHs resulting from leakage in the distribution
system.

® Member States’ economic structure. The ability of
a Member State to stabilise CO: emissions depends
on its economic and energy structure in the base year
(1990) as the scope for improving energy efficiency
and reducing emissions is greater in the energy
intensive sectors (metals, building materials, paper,
etc) than the knowledge intensive sectors (eg, elec-
tronics, services).

@ The transport sector is critical. The transport sector
is currently the fastest growing sector in the majority
of EU economies and therefore the fastest growing
contributor to GHG emissions.
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e CO:. emissions will remain the largest contributor.
CO: contributes around 50% to total GHG emis-
sions, mainly from the use of fossil fuels, which are
most easily monitored. It is, therefore, the gas for
which the policy initiatives are best developed.
However, there are also opportunities to reduce
emissions of other GHGs such as methane from agri-
culture and waste; measures to phase out CFCs are in
place.

In order to fully integrate environmental objectives
(such as eliminating climate change) into economic
and sectoral policies in an efficient way, it is essential
that the external costs of activities (such as those
concerning the combustion of fossil fuels) be incor-
porated into the prices that consumers pay for their
energy.

The target of stabilisation of EU CO: emissions at
1990 levels by 2000 is being monitored by the

Figure 4.1.6: Progress towards CO: stabilisation in the EUT2
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European Commission. All Member States have to
submit Annual Inventories and National Programmes
in which they make projections for the future and
describe the measures that are proposed to bring
about the reductions. Transport and mobility patterns
have not been addressed in most National Plans.

Although Member States are intended to stabilise
emissions overall, targets for each Member State
have not been established. It is recognised that the
overall stabilisation will be achieved through burden
sharing of emissions and that some Member States
(eg, Spain), will increase, while others will make
reductions. Approaches to limiting emissions and
measures implemented by Member States are dis-
cussed in Section 3.5: Energy.

Progress towards target

There have been a number of studies that have
attempted to estimate whether the EU will comply
with the CO. stabilisation target. Studies include DRI
(1994), DG XVII and the ERM analysis of the National
Programmes for the Commission.
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“ In summary, there is great uncertainty about whether
the EU will meet the target for 2000 and there is a
wide range of estimates from an increase of 10%
above the stabilisation level (DG XVI) to a 5%
reduction by 2000 (DRI et al., 1994), which assumes

. the introduction of a carbon/energy tax. The outcome
is highly dependent on the reduction achieved by
Germany, which contributed about 30% of EU15
emissions in 1990 and has not vet set a target for
2000. A preliminary forecast based on the German
National Programme predicts that the target for 2000
will be overshot by 1%. These ranges and the key
driving factors are illustrated in Figure 4.1.6.

In the consideration of the specific measures which
have contributed to the reduction of emissions to
date and which will affect the likelihood of meeting
the targets, a number of key issues are worth high-
lighting:

e The economic recession in Europe has been a
major contributor to reducing emissions between
1990 and 1993.

® The EC programmes, SAVE, THERMIE, ALTENER
and JOULE have had some (indeterminate) impact.
Full evaluations of these programmes have not yet
been carried out, however only partial (50%) achieve-
ment of the target (a 20% improvement in energy
efficiency) is expected to be achieved under the
SAVE programme.

® Only 3 of the 12 intended Directives on household
appliance efficiency have been adopted, although
there has been a switch in domestic fuel consump-
tion from coal to an increased use of gas.

® In the transport sector there has been limited prog-
ress in fuel substitution towards less CO. emitting
sources, such as non-fossil fuels (bioethanol, electricity
from renewables or gas).

® A number of Member States have introduced policies
which are likely to have a positive impact; these are
mainly fiscal measures (see Section 3.5).

After 2000, CO: emissions in the EU are likely to rise
further by about 1% per year as a result of the con-
tinuing growth of production, assuming that no addi-
tional policy measures are taken to tackle emissions
(DRI et al., 1994; RIVM, 1992).

Methane emissions are also expected to increase
from the 1990 level as use of natural gas as a primary
energy source increases.

51
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4.2 Ozone depletion

The ozone layer has been considerably depleted
worldwide over the last 20 years. The main cause
has been identified as anthropogenic emissions of
halogenated hydrocarbons, such as chlorofluoro-
carbons (CFCs) and hydro chlorofluorocarbons
(HCFCs), which are ozone depleting substances. The
issues can be summarised as follows.

@ The ozone layer of the Earth’s atmosphere protects
life on earth by absorbing harmful UV-B radiation
from the sun.

@ The consequences of ozone layer depletion in-
clude an increase in UV-B radiation at ground level.
This can cause health effects such as increased skin
cancer and cataracts in humans. It could also damage
marine and terrestrial ecosystems and could alter the
biogeochemical cycles of atmospheric gases such as
greenhouse gases.

® Observations have confirmed increasing levels of
chlorine- and bromine-containing compounds in the
atmosphere, caused largely by industrial production
of chemicals such as CFCs and halons; a significantly
depleted ozone layer has also been observed.

® There is great concern that if emissions of ozone
depleting substances continue, there will be a sub-
stantial decline in the ozone layer worldwide
(including over the densely populated regions of
Furasia and North America).

Environmental policies and EU targets

The aim of current policy is to reduce atmospheric
levels of chlorine to less than 2 parts per billion (ppb)
by volume, which is the level measured in 1975 just
before ozone layer damage was first discovered.

The Montreal Protocol to the Vienna Convention initially
stated that production of CFCs should be reduced to
50% of 1986 production levels by 1999. The Proto-
col was tightened further in London in 1990, while
provisions were also made to facilitate the participa-
tion of developing countries. This is particularly
important as forecast increases in CFC consumption
in China and India would otherwise counteract all
measures taken in the industrialised countries. Its
scope was extended to include other ozone depleting

substances including 1,1,1-trichloro-ethane and car-
bon tetrachloride.

In 1992, signatory countries went further by agreeing
in Copenhagen to stop global production of CFCs by
1996. Production of halons was phased out by 1994
and certain other known ozone depleters (1,1,1-tri-
chloroethane, carbon tetrachloride) by 1996. Produc-
tion of HCFCs (less damaging substitutes for CFCs)
will be phased out globally by 2030.

The targets in the Montreal Protocol and Copenhagen
Amendment are tightened by EC Regulation 3093/94
on Substances that Deplete the Ozone Layer and
supersede the targets established in the 5EAP. The
current deadline dates and targets set in relation to
ozone depletion (Regulation 3093/94) are as follows:

1994: Phase out production of halons;

1995: Phase out production of CFCs and carbon
tetrachloride;

1996: Phase out production of 1,1,1-trichloroethane
and limit the use of HCFCs to 2.6% of the
consumption of CFCs in 1989 expressed in
ODP (ozone depletion potential) equivalents;

1998: 25% reduction in methyl bromide (1991
levels); and )

2015: Complete phase out of HCFC (35% reduction
by 2004 from 1989 levels).

A summary of policy measures which have been
introduced at the EU level in order to limit ozone
depletion are given in Box 4.2.1.

Box 4.2.1: EU state of action in the Ozone Depletion theme since 1992.
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Figure 4.2.1 shows that, over Europe, the ozone layer
has declined by an average of 6-7% between 1979 and
1994; levels of chlorine in the atmosphere have increased
sixfold from 0.6 to 3.8 ppb since 1950. There has been
a significant reduction in the rate of increase of atmos-
pheric CFC concentrations observed in recent years
providing evidence that controls under the Montreal
protocol are taking effect. Ozone depletion is subject
to large seasonal and latitudinal differences, with greatest
decline during winter and early spring in the polar
regions (spring ozone levels over Antarctica
have fallen by 65% in recent years).

Figures 4.2.1 and 4.2.3 show the sharply decreasing
trend in the produc-tion. and consumption of CFCs and
halons respectively in the EU12 from 1986 to 1994
and the strong likelihood of phasing out production
and meeting the targets. Production of total CFCs

Figure 4.2.2: Production and consumption of CFCs in the EU12
Source: EC-DG X
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Figure 4.2.3: Production and consumption of halons in the EU12
Source: EC-DG XI
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Figure 4.2.1 Changes in ozone concentration above Europe (1979-1994)
Source: CDIAC, 1994

Ozone concentration (Dobson unit )

400  semee i s R
LRI T g e s ST T
gl iy B B v e &”&,\w*%*m@*wi«&ﬁ
saspensasE R LT C, Lo gasaam e BT e e e
e BEELBERERI NS L g cu A mn R B0 L D e R
1,&-&Mssw*w:’gww*wugﬂ e e e R
e e A R B EH S

380 s i ? - , e s
e o R S L s e e
rpEnR G ERBNTE Ly i a bSO SRR e e W b
i e T e gy R v B
L BSOS B R T L L s b BT R SRR T e b
prasmaat el SUEERIN L pannin 8RR EEE DL msmna
G i e A ) i e gyt BB WA
§mmey e R e 3B i - B

4 s s R B

360 &n e
8 Sy
e i
L aamn o o

ol U
;"E@“kwg@m&

340 ot R R
5 e f
Troiiisiaiaogbls
. o4
el e w*@&§§=m@«u®a&.;g

0

o A > s i

e aa mEa i BRI

. &R‘“§t§';—§tt§:§§& ‘

e m e R : e ¢
320 wg.ﬁéwﬁﬁ*f;:{;z‘;i:gé?ﬁ&ﬁw;:%nwﬁmﬁ%#?xigygf
v“w;:tzwwwm e

e . V’)&ﬁ&,ﬁgi’gﬁﬁﬁ*;wﬁ&%&#mwgyy‘g&*,@,*

: B e e 55 S B ; b

?;ﬁ;mvﬂ@!@ax@w&”az%;ﬂ:ﬁ&;yw@“wﬁkgnﬁi‘xiﬁ;ﬁ;‘w’

oo ”i’@’i‘@“‘?w:&<‘:$*”@"&*@i e e

*‘g"&’@mw‘?;»w&ﬁta‘\v’&&&@=%mwgw;.§§ﬁm“$“w’

- j gl U A W ¢ 4
L “e

s o maa s RS T RRRER L s b TR DETRAREE T

P i&ﬁ&gwm’&v&m‘wy‘&*y.*%w’ww@‘iﬁ“%é‘:;*w*wgiéz

e,

&%@-ir§@’@“’@ﬁ®t&,‘& oo

oo i B e &
‘gsg?gﬁtiv*%*&‘ngg*g‘tgf'gi:«v@w@xw@a&@%%iiﬁfg

1978 1982 1986 1980 1994
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Source: CEFIC cited in DoE, 1995
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fell by about 70% in the EU12 from 1990 to 1994.
Consumption in the EU12 is slightly lower than pro-
duction figures. Production of halons stopped in
1994 in the EU12 while consumption figures were |
almost zero.

Figure 4.2.4 shows trends in consumption by the
main CFC applications. Most of these (aerosols, foam
blowing and solvents) have drastically reduced in
CFC content with the exception of industrial refrig-
eration, which has remained relatively static since
1986: The production of HCFCs (target for complete
phase out by 2015) has increased during the period
1986-1994 as a result of substitution for previous
uses of CFCs.

Progress and ou

The consumption profile for ozone depleting sub-
stances is shown in Figure 4.2.5. It covers the period
1980 to 2015. This profile shows that the EU has
made significant progress towards its commitment to
phase out CFC production by 1995. Success in this
area can be attributed to a number of factors including:

Figure 4.2.5: Progress towards ODP production target

Public
ness

Policy
‘e Montreal
Protacol
enhagen

-

® the limited number of industries and applications
requiring CFCs;

@ technological options for replacing CFCs com-
pletely;

@ high level of public awareness of the issue;
demonstrable links of ozone depletion to health
concerns; and

@ marketing advantages for producers by switching
from CFCs.

The main uncertainty regarding CFC reduction is
whether the less-developed countries will be able to
reduce consumption. This will anly happen when
production and sales of ozone depleting substances
in the EU and other countries cease and new tech-
nologies are made available. The development and
adoption of substitutes for HCFCs and restriction of
their use as substitutes for CFCs will be needed to
meet the commitment for eventual phase out of all
ozone depleting substances by 2015.

Despite current policy measures to phase out CFCs
and other ozone depleting substances, the ozone lay-
er will continue to be depleted until late into the 21st
Century due to the long54 lifetime of chlorine com-
pounds in the atmosphere.

Success of substitutes means compliance with Man-
treal Protocol and Copenhagen Agreement, at least
in EL; HCFC phase out by 2015 less certain

Target

1985 1990 1995

Note: 1996 target is hypothetic
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4.3 Acidification

The main sources of acidifying substances in the
atmosphere are sulphur dioxide (SO.) and nitrogen
oxides (NO.) from the combustion of fossil fuels, and
ammonia (NH1) from agriculture. These compounds
undergo chemical conversion in the atmosphere into
acid substances which can lead to changes in the
chemical compaosition of soil and water and are seri-
ously threatening to species biodiversity (in hoth fresh-
water and terrestrial ecosystems) and ecosystems in
general. They also cause material damage and lead
to enhanced fluxes of nitrates and heavy metals in
groundwater.

The combined deposition of SO: NOx, and NH:
represents potential acid depositions. The ‘critical
load” is the maximum input to the ecosystem that is
believed not to cause harmful effects.

Despite the implementation of important measures
aimed at controlling acidification, there is growing
evidence that the problem is as serious as first sug-
gested in the 1970s. Scientific work, instigated by the
UNECE Convention on Long Range Transhoundary Air
Pollution (LRTAP), documents current levels of acid
and nitrogen deposition and demonstrates that they
are considerably in excess of the critical loads.

SO: and NO. are also major contributors to other air
pollution problems which are discussed further in
Section 4.4.

Environmental policies and EU targets

Cooperative international and bilateral programmes
have been implemented since the early 1970s with
some important agreements in the 1980s for the con-
trol of acidification, such as Convention on Long-
Range Transboundary Air Pollution (1979); 1985
Helsinki Protocol on SO: reductions; 1988 Sofia Pro-
tocol on NOx reductions; 1991 Geneva Protocol on
VOC reductions; and 1994 Oslo Protocol on further
reductions of sulphur emissions.

In the 5EAP document Towards Sustainability, the
following targets are set regarding emissions of acidify-
ing compounds:

® SO.: reduction of 35% from 1985 level by 2000;
® NO.: stabilisation at 1990 level by 1994; 30%
reduction by 2000; and

@ NH:: no target for reduction of NH; under
‘acidification’.

Box 4.3.1 provides details of the main policy measures
undertaken at EU level to help meet the targets iden-
tified. The main EU Air Directives which will affect
the emissions of acidifying substances include:

@ the Large Combustion Plant Directive (SO, and
NO.);

® Air Quality Directive (NO. and SO.);

® Directive on the Sulphur Content of Liquid Fuels
(SO:); and

® Directive setting emission limits for transport
vehicles (NOx).

In March 1995 the Swedish government called for
the development of a new EU strategy to combat acidifi-
cation. The European Commission welcomed this
initiative and, as a first step, is preparing a report on
acidification which will cover SO:, NO. and NH;,
and is expected to be ready by the end of 1995.

Box 4.3.1: EU state of action in the Acidification theme since 1992

U Actions achieved
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Past trends and current status

SO. emissions doubled between 1950 and 1970,
growth slowed between 1970 and 1980 after the first
oil crisis and, since 1980, European SO: emissions in
particular have been considerably reduced. The
emissions profiles for SO: and NO. are shown in
Figure 4.3.1 . The data indicates the following:

@ emissions of SO: fell by about 12% from 1985 to
1990 in EU12; this was achieved from a reduction in
emissions from 5 Member States (Belgium, Denmark,
France, Germany, The Netherlands); emissions increased
in Ireland, ltaly, Portugal, Spain and the UK. Overall
EU12 reduction of nearly 35% from 1980 to 1990;

@ reduction in SO: emissions of about 17% from
1990 to 1992; a reduction of about 10% reduction
over the period 1992/93 is indicated by the 6 Mem-
ber States of the EU12 for which data is available;

® 76% reduction in SO: emissions from 1985 to
1990 in new Member States, 39% reduction from
1990 to 1993;

® NO. increased between 1985 and 1990 by about
7% (reductions achieved by Denmark, France, Germany
and The Netherlands) and appear to have decreased
slightly (about 1%) from 1990 to 1992; about 1%
reduction from 1992-93 is indicated by the 6 Mem-
ber States of the EU12 for which data is available;
and

@ reduction of about 8% in NO. emissions from new
Member States in 1993 (largely from reductions in
Austria and Finland) compared to 1990.

SO: emissions from the energy sector have decreased
between 1980 and 1990 mainly due to the installa-
tion of flue gas desulphurisation equipment on coal-
fired power stations.

Road transport accounts for 50% (ETC/AE, 1995) of
the total emissions of nitrogen oxides to the atmos-
phere in EU15. The general growth in private car use
and road transport of goods indicates that emissions
of nitrogen oxides will continue to increase despite
increased control of emissions (eg, catalytic conver-
sions, engine improvements, etc) (see Section 3.4).

Data on NHs shows stabilisation of emissions between
1980 and 1992 largely reflecting livestock effluents
and use of fertilisers in the agriculture sector (see

=

Section 3.6). (Pers comm. RIVM)

Map 4.3.1 shows exceedance of the critical loads for
acidity in 1993 based on depositions of SO: and NOx
in ecosystems*™. The proportion of ecosystems*’in
Europe (includes Central and Eastern Europe) where
depaosition is above the critical loads has decreased
from 36% in 1990 to 34% in 1993. The percentage
of ecosystems in the EU12/15 above critical loads is
likely to be higher than this, as a significant propor-
tion of the area below the critical loads is in Eastern
Europe. The exclusion of NH: from this calculation is
likely to underestimate exceedance in some parts of
Europe where NH. is a large part of the total deposi-
tion of acidifying substances.

It can be seen from the maps that southern Member
States face low exceedances (Greece, Portugal, Spain)
while northern Member States (Belgium, Germany,
Luxembourg, The Netherlands, Austria, Sweden),
despite reductions in their emissions, will be affected
by exceedance.

Figure 4.3.1: Development of SO and NOvemissions in EUT2 (1980-
1992) (Data includes emissions from GDR)
Source: UNECE/LRTAP, 1995
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“8. Derived from RIVM/CCE calculations using critical loads of sulphur-based-acidity,
The same data were used for the critical load assessments of the SEAP and of the
UNECE protocol on further reduction of sulphur emissions. Presently, in view of applying
the critical load approach based on multiple pollutants and multiple effects, critical
loads of sulphur-and-nitrogen-based-acidity as well as critical loads for eutrophication
are used for the UNECE/LRTAP framework and the EC preparation}.

*9, Previous calculations by RIVM/CCE on acid deposition (eg, SEAP, Daobris) have been
based on proportion of total land area exceeding critical loads; this calculation is based
on proportion of ecoreport on a new strategy for acidification (in systems to present &
better indication of environmental pressure.
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Map 4.3.1 - Exceedances of critical loads for acidity in Europe in 1993

Underlying factors and new insights

The main factor contributing to emissions of acidifying
substances is the combustion of fossil fuels in all
sectors. However, each pollutant’s principal source
contributes at least 50% to its total emissions. The
principal sources are:

® SO: from power generation;
@ NO. from transport; and
@ NH: from agriculture.

Power generation accounted for 64% of total SO.
emissions in 1990, 80% of these emissions from coal
(see Figure 4.3.2). It is likely that the power sector
will make a significant contribution to reducing SO
emissions by means of changes in fuel stock and
control technologies such as wet limestone, spray
dry scrubbing and the use of low sulphur fuel. The
share of natural gas which has no SO: emissions is
anticipated to increase at about 3% per annum up to
2010 (see Section 3.5).

i

e e e
et g )

®

Source: RIVM/CCE, 1995

NO. emissions from road traffic has risen to 62% of
total NO« emissions and growth in this sector has off-
set gains from other sources (see Figure 4.3.3). Air-
craft movements are expected to double by 2000
which will accentuate this trend. The main technical
abatement measure implemented in the transport
sector is fitting all passenger vehicles with 3 way
catalytic convertors.

The main source of NH: emissions is from agriculture
particularly from the application of fertilisers and
from animal excrement (see Figure 4.3.4).

Figure 4.3.5 shows total deposition of acidifying
substances for the EU12 over the period 1985 to
1993 in which SO: deposition is falling while NOx
and NH; have remained relatively static. The three
new Member States have areas sensitive to
acidification within their borders and exceedances of
the critical load of sulphur.
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Transboundary transport of acidifying substances
means that the source country of the emissions is not
always the receptor country. Transfer matrices, devel-
oped by EMEP, are used to describe imports and
exports for each of the Member States. The following
points are worth highlighting:

® the importance of Germany as the primary or
secondary source of deposition for eight of the fifteen
Member States;

@ the low contribution of Southern European sources
to deposition in Northern Europe, where critical
load exceedance is the greatest; and

® the significant contribution of Eastern Europe and
other non-EU sources to deposition in a few Member
States, namely Austria, Finland, Greece and Sweden.

The progress towards targets and the outlook for fut-
ure SO: and NOx emissions is shown in Figures 4.3.6
and 4.3.7. These profiles have been developed on
the basis of studies by DRI et al. (1994) and IASA
(1995). Both studies suggest consistent results for SO:
emissions but [IASA forecasts much lower NOx emis-
sions in 2000. The figures reveal the following:
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SO:: 5EAP target will easily be achievabl and tighter,
more ambitious targets agreed under the UNECE
now seem more appropriate to reach critical loads
across Europe.

NO:x: Based on incomplete data it appears that the
1994 target may have been met or slightly exceeded.
However, achieving a 30% reduction by 2000 seems
unlikely without tighter control of transport emissions
and other physical measures.

Some of the key issues associated with these
emissions profiles are summarised below.

Issues relating to the outlook for SO: emissions

® Based on the Current Reduction Plans (CRP) of the
EU12, a reduction of about 53% in SO: emissions by
2000 compared to 1985 levels is likely. Large
reductions are expected from Denmark, Germany and
The Netherlands while much lower levels of
reductions are expected in the southern Member
States. The CRPs of Greece and Portugal indicate
emissions are likely to increase by 2000. The new

Figure 4.3.6: Progress towards SO target
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SEAP target of 35% reduction
from 1985 levels will

easily be achievable and has
been superceded by tighter tar-
gets of 63% reduction from 1980
levels agreed under UNECE.
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Member States reduction in SO: emissions by 2000
(on 1985 levels) is in line with the average reduction
in EU12.

@ LU average SO: targets contained in 5EAP have
almost been met. This should not be considered an
unqualified success because the initial target was
almost and sulphur has some special characteristics
which mean that targets have been achieved relatively
easily, namely:

— a few large point sources of emissions;

— technical fixes have been possible at reasonable
cost; .

— this issue has been a focus of action for more than
20 years; and

— emissions are easily measured and monitored.

® Revised sulphur protocol main driver (UNECE).
Based on commitments made by individual
countries, an overall fall in emissions of 50% by
2000 is anticipated (to achieve the UNECE target of
‘60% gap closure’ between existing deposition levels
and critical loads).
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Figure 4.3.7: Progress towards NO target
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Beyond 2000 some countries will go considerably
further*' (=70%) although some southern Member
States will actually increase emissions or reduce
emissions at a slower rate. The expected overall
reduction for the EU15 by 2000 is 55%. Austria had
already achieved 80% reductions by 1992 (from
1985 levels).

® Main improvements in the power sector. Reduction
in emissions will come from power sector: shift to gas;
low sulphur coal; new German Linder have installed
FGD; and fiscal measures such as differential taxes on
fuel according to sulphur content as in Finland.

® CC Initiatives. These currently include revision of
LCPD, reduction of sulphur content in liquid fuels;
IPC Directive, Auto-Oil programme.

® Aircrait fuel standards. Due to their trans-boundary
nature, fuel standards will be addressed interna-
tionally. Although DGXI has competence in aircraft
emissions, fuel standards are left to the IATA. Simi-
larly, standards set for maritime bunker fuel are
controlled by the International Maritime Organisa-
tion (IMO).

*10 Belgium, Denmark, Finland, France, Germany, Italy,
Netherlands, Sweden and UK - based on Current Reduction Plans

for diesels
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Issues relating to the outlook for NOx emissions

® Need data to confirm 1994 target of stabilisation
at 1990 levels. Complete data for all EU  Member
States is not yet available for 1994, although it seems
likely that this target will be met.

® Progress on renegotiation of the Sofia NOx
Protocol. Recognises NOsx as the highest priority
but may also contain multi-pollution/multi-effect
approaches.

@ Current reduction plans (CRP) of EU Member
States will lead to a reduction of 20% in 2000 (com-
pared to 1985 level) instead of the 30% target as
mentioned in the 5EAP.

® Not likely to meet the 2000 target. NOx emissions
are likely to stabilise or decrease slightly in the future
according to DRI Integration study. This is due to traf-
fic growthalthough IIASA forecasts suggest that EU
targets for 2000 could be fully met if all current and
proposed legislation were fully implemented. The
limitations to achievements (see Section 3.4 for
mare detail) are related to:
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Map 4.3.2 - Exceedances of critical loads for acidity in
Europe in 2000
Source: RIVM/CCE, 1995

— the slow rate of turnover of the vehicle fleet (maxi
mum of 10% pa);

— problems with the effectiveness of catalytic conver-
ters (cold start and city matoring problems); the
lack of new technologies in the pipeline; lack of an
effective policy initiative for freight transport;

— lack of progress to date in encouraging mode switch-
ing from road or from private to public transport
on the scale required; and

— the cost of biofuels in comparison to current petro-
leum prices.

@ EU initiatives. These include the revision of the

LCP Directive; IPPC Directive; Auto-Oil programme.
However, the impact of horizontal polices may be
more mixed. For instance the effect of Single Market

Legislation has been to force Austria to re-duce HGV
taxation levels.

Issues relating to acid deposition and exceedance of
critical loads

Critical Loads will still be exceeded in 2000

Even meeting the new targets (according to Current
Reduction Plans by Member States) will mean that
there are still ecosystems in Europe where critical
loads are exceeded (25% of ecosystems) (See Map
4.3.2). Although overall acid deposition levels are
expected to decrease considerably by 2000, critical
loads would still be exceeded in the northern Mem-
ber States, and Central and Eastern Europe due to
depositions from EU sources. Only about 60% of
the area of the EU is not exposed to deposition in
excess of the sulphur critical load. The correspond-
ing figure for nitrogen is less than 50%.
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Air pollution and quality

The main pollutants affecting air quality are SO,
NOx, VOCs, particulates (including lead), carbon
monoxide (CO), and benzene. These primary pollu-
tants can react in the atmosphere to form either sum-
mertime or wintertime smog.

® Summertime smog, or ground-level ozone, occurs
when nitrogen oxides and hydrocarbons (VOCs)
react in the presence of sunlight. The occurrence of
summertime smog in rural areas is high as the pollut-
ants can persist in the atmosphere over long
distances and it takes time for the reactions to occur.
Its occurrence in urban areas is lower as ozone can
be removed by high concentrations of nitric oxide.

@ Wintertime smog consists mainly of SO:, NOx and
particulate matter (PM). It arises when winter
weather conditions make it difficult for the pollutants
to escape and become trapped at ground level by a
layer of colder air above towns and cities.

The occurrence of poor air quality can therefore be
viewed as an interaction between natural characteristics
{eg, atmospheric stability, temperature, wind velacity)
and societal characteristics (population size and den-
sity, emissions of air pollutants from transport, industry,
combustion, etc). The contribution of road transport
is of increasing concern (see Section 3.4).

Ih addition to air pollution problems from the con-
centration and/or reaction of pollutants in the atmos-
phere, other emissions to air can lead to deposition
related problems mainly from persistent organic pollut-
ants (eg, dioxins) and heavy metals.

The main air pollution sources in Europe are road
transport, power generation and industry; due to the
concentration of population and economic activity,
major urban areas experience the highest levels of
pollution and exposure of the population to health
risks. According to recent WHO data, air pollution
incidents occur in all cities (>50,000) in Europe.

A more detailed analysis of urban air pollution issues
is provided in Section 4.6: Urban Environment. Emis-
sions of SO: and NOx are already discussed in Section
4.3: Acidification. In assessing the trends and outlook

of other air pollution problems, VOC emissions have
been used as a target indicator. The important
characteristics of VOC emissions are:

@ their contribution to localised and transboundary
air pollution problems;

@ their sources include all major air polluting sec-
tors: industry, liquid fuels, households and traffic;

@ their relationship with secondary pollutants
(ground-level ozone); and

® information availability.

TSP (total suspended particulates), or more appropri-
ately PM10, could also be used as indicators of air
pollution and quality, however little information is
available.

Environmental policies and EU targets

The 5EAP sets targets for acidifying substances, ground
level ozone and TSP/black smoke. The forthcoming
revised air quality legislation (Framework Directive)
will be based on revised WHO guidelines and is expe-
cted by the end of 1995. In addition, targets to combat
certain air pollutants (VOCs, ozone (Oi), PCBs and
dioxins) are set at the international level, reflecting
their transboundary nature. Box 4.4.1 contains details
of targets and policy measures identified since 1992
with the goal of achieving the SEAP targets.

Past trends and current status

The most recent data on emissions of VOCs, heavy
metals, O, and particulates is given below for the
EU12 and EU15 where available.

VOCGCs: Non-methane VOC emissions in EU12 stabili-
sed between 1980 and 1990, the latest date for whi-
ch there is consistent data from UNECE/LRTAP (see
Figure 4.4.1 and 4.4.2).

Based on incomplete and inconsistent data submitted
by 10 of the 15 Member States, there appears to have
been a further reduction of about 5% between 1990
and 1992 (includes Austria and Sweden). Emissions
in Germany, the UK and France account for over half
of EU12 emissions in 1990. Of those Member States
for which data is available in 1985 and 1990, the
overall reductions have been achieved through acti-
ons in  Belgium, Netherlands and Spain.
Sweden’sVOC emissions have also decreased over
this period.



EUROPEAN SCALE

4.4 Air pollution and quality

1992

ince

ir quality theme s

inthe a

tion i

EU state of ac

1

4

Box 4.




o

4.4 Air pollution and quality

EUROPEAN SCALE

Table 4.4.1 Atmospheric emissions of heavy metals in Belgium, Germany, The Netherlands, Sweden and UK
Source: Fourth North Sea Conference, 1995

Heavy metals: Data on emissions to air from point
and diffuse sources are provided by Belgium, Germa-
ny, The Netherlands, Sweden and the UK for 8 heavy
metals and summarised in Table 4.4.1, which is
based on the North Sea Conference target of 50% by
1995. This reduction target is expected to be met in
all North Sea States for lead and in most of the
‘countries for cadmium, mercury, arsenic and chromi-
um. Emissions of copper, zinc and chromium are not
expected to reduce considerably. However, it should

be noted that this takes no account of reductions

achieved prior to 1985 which were significant in
some countries.

TSP: Data for TSP/black smoke in selected countries
(which represents 60-70% of total EU12 emissions)
are given in Figures 4.4.3 and 4.4.4. This shows
emissions of particulates falling steadily over thepe-
riod 1980 to 1991. However, emissions from trans-
port have increased over the ten years from 1980,
and the reduction in total emissions has come from
a significant reduction from stationary sources,
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Figure 4.4.1: Development of VOC emissions in EU12
Source: UNECE/LRTAP. 1995
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Figure 4.4.2: Source apportionment of emissions of VOCs (only in

france Germany; Ireland, Italy, The Netherlands, Spain and the UK)
Source: Eurostat/OECD, 1995
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mainly industrial and domestic coal combustion. In
the UK, emissions have fallen by 40% between

1970 and 1990; this is considered to be typical
for EU12

Figure 4.4.3: Development of emissions of particulates (only France,
Germany, Ireland, ltaly, The Netherlands and UK)
Source: Eurostat/OFECD, 1995
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Figure 4.4.4: Source apportionment of emissions of particulates (only

France, Germany, Ireland, Italy, The Netherlands and UK)
Source: Eurostat/OECD, 1995
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Dioxin Emissions From Waste Incineration: Due to the
nature of dioxins and increasing uncertainty about
multiple sources, no trend data on emissions are
available. The capacity and techniques used for waste
incineration and cleaning of flue gases are key deter-
minants of dioxin emissions. However, other previously
unknown sources have recently been documented,
such as steel works in the UK which are now thought
to make up a significant proportion of national emis-
sions. Other combustion processes may also be seen
as increasingly important.
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Map 4.4.1: Excess ozone (above threshold value of 75 ppb) during summer 1989

Source: Sandness and Styve, 1992
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Underlying factors

The factors underlying emissions of SO: and NOx are
described in Section 4.3 on Acidification.

® Figure 4.4.2 shows that mobile sources of VOCs
account for some 47% of the total (road transport
accounts for some 30% of which 7% is associated
with refuelling). Stationary sources account for 53%
and solvent use is some 35% of this. The split between
emissions from mobile and stationary sources has
remained constant since 1980.

@ Emissions of large particulates have minimal impact
on human health, although they do contribute to soil
ing and nuisance. Smaller particles, such as PM10,
contribute to the more serious health and respiratory
problems. Emissions of larger particulates from industrial
sources are expected to decrease as legislation requires

industry to control these emissions throughthe installa-
tion of pollution abatement equipment such as bag filters
and electrostatic precipitators.

@ Another source of air pollution, particularly in the
Nordic countries, is small scale wood burning which,
in combination with winter smog episodes, can lead
to higher cancer risk and respiratory problems.

Ozone: Map 4.4.1 shows O: concentrations during
the summer of 1989 which shows that most parts of
Europe suffered at least one summer smog incident.
The WHO-AQG of 75 ppb one hour average was
exceeded in about 80% of European monitoring sta-
tions in 1989
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despite the measures which have been put in place,

Policy measures are tackling the reduction of emis- including those listed below.
sions to air from different sources; these are described )
below for the primary pollutants discussed in this @ The Storage & Distribution of Petrol Directive. Stage
section that will have a consequent impact on sum- 1, which relates to the capture of VOC vapours from
mer and winter smog episodes. Dioxins are also dis- refineries is already in place but derogations and long
cussed below. Although certain pollutants need to be compliance times for some facilities are limiting
present to form smog, climatic conditions play an impacts. Stage 2 of the Directive, which will require
important role in the dispersion of the primary pollutants the capture of vapours from distribution of fuel (petrol
and the creation of secondary pollutants. This has led stations) and car refuelling, are still under discussion
to some Member States considering measures such and therefore unlikely to take effect before 2000.
as introducing occasional car bans in urban areas to
curb smog episodes when the likelihood of occurrence ® Product Content Controls Directive has reduced
is high. polluting content of liquid fuels.
VOCs ® Three way catalytic converters, which are intended
The reduction of VOC emissions, one of the main to reduce emissions by 75%, have been required on
precursors for summer time smog, will contribute sig- new cars since 1993. Although the current technology
nificantly to reducing the likelihood of ground-level can take between 5-10 minutes to become fully effective
ozone formation. The DRI Integration study (DRI et ' (equivalent to driving 2-4 km in a typical urban situa-
al., 1994) forecast a reduction in emissions of 5% by tion), cars designed to meet the new 1996/97 emis-
2000 compared to 1990 levels for a reference scena- sion standards will reduce this warm-up period to
rio (based on projections of past trends) and reducti- about 1-2 minutes. Further improvements in warm-
ons of 25% if EU policies in the pipeline are taken up time are anticipated as a result of emission standards
into account. The implications of these forecasts for now being considered by the EC for the year 2000.

Figure 4.4.5: Progress towards VOC target
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@ Industry and transport standards have been tighte-
ned through BATNEEC; however, the transport stan-
dards do not reflect environmental and health stan-
dards; end-of-pipe solutions in industry have been
prioritised over the introduction of clean technologies.
The proposed Solvents Directive will set emission con-
centrations for different processes, but it is still under
discussion and it will take a further 6-10 years before
standards are implemented, making it unlikely to
have an impact before 2000.

® In a few Member States, reductions from industrial
sources are likely to progress faster than expected
from the proposed Solvents Directive, as national
strategies attempt to go further than required. For
instance:

— The Netherlands - Voluntary agreements for stationary
sources of VOCs; and

— Germany - some Linder have already adopted
voluntary Stage 2 technologies (such as carbon
canisters on cars to capture VOCs during refuel
ling).

@ Other initiatives, such as the Tripartite Initiative on
Future Emissions (auto industry, fuel industry and
European Commission - the Auto-Oil programme) is
an attempt to adopt a coherent and rational
methodology which goes further than BATNEEC and
other standards currently require. No concrete
proposals or voluntary agreements have yet resulted,
but an initial study is expected to be published in
Autumn 1995; it is likely to include proposals.

Ozone

Implementation of the 1991 VOC protocol under the
LRTAP convention would result in most areas in a
40-60% reduction in ozone levels in excess of 75
ppb, ie 150pg/m?, the health target for 1-hour exposure
(EEA, 1995). While this would constitute a consider-
able improvement in the current situation, it would
still not imply reaching targets for 2000 set in 5EAP.

TSP/black smoke

While industrial particulate emissions are expected
to decrease as a result of Directives affecting most of
the emitting sectors, the trend in future transport
emissions is uncertain.

Dioxins

Meeting the target of 90% reductions of dioxin emis-
sions by 2005 will depend on policy in the waste
sector and further developments in measuring and
abating dioxin emissions from ‘new’ sources such as
industrial combustion processes.

Incineration capacity is expected to increase signi-
ficantly after 2000 to replace landfill. BATNEEC
legislation provides the general framework for
emissions control, but questions persist over whet-
her the emission limits are adequate to prevent
dioxin emissions from some materials. The limits
for incineration of hazardous wastes are more strin-
gent than for other types of waste and tighter limits
are proposed in the new Directive on Hazardous
Waste Incineration (94/67/EEC). New state-of-the-
art incinerators are unlikely to be in operation
before 2000 due to the long lead times in approval
of licenses.

General air quality

Although overall emissions of air pollutants is
expected to decline, the predicted increase in road
transport (22% between 1990 to 2000) will have
an opposite effect in urban areas despite the increased
penetration of three way catalytic converters as
the fleet is turned over. This may offset the gains
from technology and limits placed on stationary
sources unless a more integrated approach to limiting
demand for road transport is developed, particularly
in the urban context (Section 3.4: Transport).

Technological possibilities exist for greatly reducing
local air pollution problems. However, past policies
have focused almost exclusively on reducing impacts
from stationary combustion emission sources; it is
also important to recognise the interrelatedness of
pollutants.

The impact that policy measures will have on future
smog episodes is largely unpredictable, but policies
are likely to result in an improvement of the current
situation. This is concluded from the analysis of the
likelihood of reductions in emissions of VOC, SO:
and NO,, discussed here and in Section 4.3. Although
policy measures are able to reduce these emissions
and hence affect the potential for smog creation, the
simultaneous occurrence of emissions and climatic
conditions make it difficult to predict the overall effect.

Improved and harmonised emission inventories and
projections as well as the monitoring of human
exposure and impacts on health and ecosystems
will be required in order to help target policy more
effectively and to monitor the impact of policy measures.
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4.5 Waste management

Waste is generated by all forms of economic activity
and involves environmental impacts during produc-
tion and final disposal. Waste results mainly from
inefficient processes and the non-optimal use of
energy and materials; it arises from industry, agricul-
ture and household consumption. Waste minimisation
from production to consumption has become an
important focus of policy.

Despite this focus, quantities of generated waste
continue to rise. The resulting environmental impacts
reflect the final disposal method used. Past practices
have focused on landfill (both legal and illegal) and
have led to contamination of soil and groundwater.
Although improvements in technologies have been
made, disposal continues to pose risks to environ-
mental media and human health. The issues of dioxins
and soil pollution are discussed in Section 4.4 and
4.10 respectively..

Alternatives to landfill, particularly recycling (which
reduces the need for final disposal) and incineration
with energy recovery, are an important consideration
in life cycle analysis and energy studies. The objective
is to achieve sustainable consumption by closing the
loop and reducing the requirement for final disposal
of materials.

The disposal ‘and transport of toxic and hazardous
waste is the focus of increasing control (the Waste
Shipment Regulation (259/93) came into force in
May 1994) and international conventions (such as
the Basel Convention). However, a significant amount
of hazardous waste is still exported from, and trans-
ferred within Europe. The scale of movements of
hazardous and chemical wastes within Europe reflect
individual Member State’s national waste manage-
ment capacity, price development for waste disposal
and recycling and regulatory standards. Very little
reliable information on import and export of waste
is available.

Environmental policies and EU targets

The EU’s overall objective is to move towards sustai-
nable waste management. The strategy for sustai-
nable waste management involves a hierarchy of
options  emphasising firstly  prevention, then
recycling and reuse, and finally safe waste disposal
options. This strategy incorporates the traditional
objectives of disposing of waste while safeguarding

public health and the wider objectives of reduction
of land take for landfill and emissions of polluting
substances. The strategy applies to both municipal
and hazardous waste.

The waste management policies and targets outlined

in the 5EAP are:

@ waste management plans in Member States;

@ considerable reduction of dioxin emissions (90%
reduction on 1985 levels by 2005);

® stabilisation of quantities of waste generated at EU
average 1985 level (330 kg/capita);

® no export outside EU for final disposal of municipal
waste and hazardous waste (amberand red list);

® EU-wide infrastructure for safe collection, separati
on and disposal of hazardous waste;

@ recycling/re-use rates of all consumed paper, glass
and plastics shall reach an average of at least 50%
by 2000*""; and

® creating a market for recycled materials.

Priority waste streams programme

The objective of the Priority Waste Streams Programme,
initiated by the Commission in 1990, is to develop
action plans targeting the reduction of waste for a
series of ‘priority waste streams’. This will involve
the preparation of strategy papers and draft legislation
identifying sustainahle measures (using a cradle-to-
grave approach to disposal) and timescales for imple-
mentation. Responsibility for developing these action
plans will be shared between all parties likely to be
affected by their implementation (industry, govern-
ments, environmental and consumer groups).

The waste streams identified at present are chlori-
nated solvents, electronic waste, demolition waste,
healthcare waste, used tyres and end-of-life vehicles.

A more detailed discussion of policy measures to
achieve the targets is given in Box 4.5.1.

Past trends and current status

Waste generation

Total waste generated in the EU12 was nearly 700 mil-
lion tonnes in 1990. The majority of this was gener-
ated from mining and quarrying activities and the
industrial sector. The key sources and their contribu-
tion to the overall total are shown in Figure 4.5.1.

*11. The recent Directive on packaging and packaging waste (94/62) has the following target:
between 50 and 65% by weight of the packaging waste should be recovered, no later than five
years from the date by which this Directive must be implemented (presumably the target year
will be 2001), with a minimum of 15% for each packaging material.
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Box 4.5.1: EU state of action in the waste theme since 1992.

5EAP objectives for EU (1992-1995)  Actions achieved

Municipal waste management:

@ Landfill Directive operational (Amended proposal (CQM_(93)275}

~_not yet adopted) ' ' =

® Directive 94/62 on packaging and
packaging waste adopted, formal
compliance required by mid-1996

@ Directive on packaging
operational -

~ @ Policy on priority waste @ Priority Waste Streams Programme
- sixcurrent areas of study. No
plans to start new projects.
Proposed D_ir_ec.tiv_e (COM(8B)559)

- would phase out the disposal of

- PCBs and PCTs.

streams, stop on landfill for
~specific wastes (legislation
_and voluntary agreements)

® Packaging Directive 94/62 places a
requirement on Member States to
_develop databases on packaging

& Reliable EC data on'w'aa*te .
- generated, collected and

~ disposed
- and packaging waste

@ Decision 94/3 —'Eu'rqp'_eaﬁ Waste

Catalogue and list of hazardous
-waste under Directive 91/689 -
provide definitions of waste cate-
gories which will a!iow'gfeatef com-
pérabil-ity' of data for inventory pur-

_ poses. Nevertheless there is no

. measure requiring the development

ofan EU-wide waste inventory

‘Hazardous waste management:

{Amended proposal COM(93)275

® Landfill Directive c_)p'eratio'na_l .
o : e ~ on landfill of waste)

# Directive 94/67 on hazardous
_ wasteincineration adopted, formal
~ compliance 1996

& Directive on incineration of
- hazardous waste operational

@ Policy on priority waste streams, @ Some waste types excluded from
stop on landfill for specific waste landfill by the proposed Directive

' ' = (COM(88)559) to phase out dispo-
sal of PCBs and PCTs .

@ Decision 94/904 establishing a list

® Inventory of risks
; - of hazardous waste

REGIONAL SCALE

Figure 4.5.1: Total waste generation by sourcein the EU12 in 1990
Source: Eurostat/OECD, 1995
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Data on waste generation and disposal in the EU12
is generally of poor quality and in many cases incon-
sistent between Member States. This partly reflects
lack of data availability and partly the fact that defi-
nitions of municipal waste, industrial waste and
hazardous waste may he independently interpreted
in each country (resulting from, for example, the lack
of a definition of municipal waste in Directives).

Municipal waste

Figure 4.5.2 shows trends in municipal waste
generation per capita from 1980-1992 for EU12 and
illustrates a steady rise from an average of 330 kg per
capita (or 110 million tonnes) in 1980, a slight increase
in 1985 (10% higher than the figure assumed in the
5EAP for the 1985 base year), 380 kg in 1990, and
390 kg per capita in 1992 (134 Mt*™*. This represents
an increase of almost 20% in municipal waste arising
in the EU12 during the period 1985 to 1992.

The Member States of the EU12 which generate per
capita quantities of municipal waste substantially
higher than the EU average in 1990 included France,
Luxembourg and The Netherlands. The trend across
all Member States is towards greater quantities of
municipal waste generated in total and per capita.

*12, In arriving at these estimates of municipal waste generation per capita it should be noted that
official data on municipal waste generation is not available for France in 1980 and 1985 (estimate
in this report based on municipal waste statistics in 1990 and 1992 and the trend in household
waste) and only household waste is available for the UK. The average figure used in the SEAP
(300kg/pc) for the 1985 base year used lower figures for household water generation in France.
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-
Figure 4.5.2: Municipal waste generation in the EU12 Figure 4.5.3: Disposal of municipal waste generation
Source: Eurostat/OECD, 1995 Source: Eurostat/OECD, 1995
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A substantial part of municipal waste consists of Figure 4.5.4: Waste recycling rates glass and paper and
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success for these two materials partly reflects relative 1980 1982 1984 1986 1988 1980 1992 1994
ease of collection and separation, and the existence
of markets for secondary materials. Austria and Italy

made significant progress in recycling of paper and the recycling rate remained constant (at a high level)
cardboard over the period 1985-90. Most other over the same period. Glass recycling rates have

Member States made slight increases with the excep- been greater with three Member States more than
tion of Germany, The Netherlands and Sweden where doubling their rate of glass recycling (Ireland, Spain,
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Finland) although, in the case of Ireland and Spain
this increase was from a much lower baseline rate.

For the EU as a whole, no trend data are available for
aluminium (12% in 1991), steel (25% in 1990) or
plastics (6.3% in 1991).

Data on waste recycling are inconsistent, again,
reflecting the variation in national interpretation. For
example, UK and France include incineration of
packaging (for heat recovery) as recycling.

Hazardous waste

In the EU12, the annual estimate for hazardous waste
generation ranges from 30 to 45 million tonnes,
based on national definitions of hazardous waste.

In 1990, nearly 70% of hazardous waste was disposed
of by landfill with the remainder either incinerated,
recovered or treated. Household hazardous wastes,
although much smaller in volume, are important since
they are not subject to the same precautions as
wastes of industrial origin. In addition, the presence
of hazardous wastes within municipal waste often
reduces recycling possibilities.

Underlying factors

Levels of municipal waste generation are affected by
the factors listed below.

@ Average economic growth is likely to average at
least 2% during the period 1990-2000 (although
expected to be 1% during the period 1990-1995, this
value is based on 1995 insights and takes into account
the effects of the 1992-1993 recession, and an accel-
erated annual growth of approximately 2.5% in the
period 1995-2000) (see Section 3.3).

® Average annual population growth rates for the
period 1990-2000 are expected to be 0.3%, three
times higher than that forecast in 1988 (see Section
3.2

@ In 1992 production growth forecasts for the paper
and board industry were estimated at about 2.9%
annually although the introduction of policies aimed
at reducing packaging waste may offset this forecast
growth rate.

® Consumer attitude and activism surveys (Eurobaro-
meter) show that, while waste arisings per capita
increase with affluence and consumer disposable
income, living standards in  Northern EU Member
States have reached the point at which awareness
and willingness to reduce waste and recycle is
apparent.

Waste generation

A target indicator identified in this study is municipal
waste requiring disposal. The reference scenario in
the DRI Integration Study, based on projections from
past trends, forecasts a 5% increase by 2000, while a
more optimistic scenario based on policies in the
pipeline predicted a 25% decrease compared to
1990 levels. Other forecasts are shown in Figure
4.5.5, which demonstrates that the 5EAP target is
unlikely to be achieved by 2000 because the trend is
still upwards in most Member States (Coopers and
Lybrand, 1995). Accelerated rates of economic
growth compared to the DRI study suggest that actual
growth rates in municipal waste generation may be
higher still.

Recycling and packaging

The Packaging Directive will not come into effect
until mid 1996; some Member States (Greece, Ireland,
Portugal) have lower targets for recycling and re-use
and there is no requirement for any Member State to
provide full information to consumers until 1998.
Despite the widely held view that the targets are not
very challenging, it appears that EU legislation is
unlikely to ensure that targets are met. Furthermore,
sufficient information to monitor compliance is
unlikely to be generated.

The greatest constraint to further recycling remains
the cost of collection, sorting and recycling, and lack
of markets for secondary materials. The German ‘green
dot’ scheme, which arose partly in response to the
achievements of the previous consumer voluntary
system, has flooded the market for secondary materials
in other Member States and has had some negative
impacts on the motivation for, and economics of,
increased recycling.

Waste management plans

Waste Management Plans have been produced by
most countries, although some are late or incomplete.
Some Member States have completed and submitted
waste management plans to the Commission and
these focus on incentives for households to minimise
and recycle waste, and reduced use of landfill in
favour of incineration. Measures targeted at house-
holds include:

@ curbside and bring systems (local authority responsi-
bilities);

@ waste disposal charges by using charging systems
based on volume (eg, charges per bag in The Netherlands)
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or weight (electronic weighing and billing); and
@ consumer product awareness through ecolabelling
schemes.

Producers have been targeted through:

@ producer responsibility schemes, (eg, the German
Green Dot system and developments in areas such as
electronics and battery recycling);

® encouraging cleaner technologies throughout the
production cycle;

@ deposit refund schemes on bottles and batteries;
and

® BATNEEC and EMAS schemes which incorporate
waste minimisation and recycling into environmental
auditing schemes;

Landfill

The cost of landfill is expected to increase as a result
of the Landfill Directive (not yet agreed). Any reduc-
tion in landfill is also expected to have positive
impacts on soil and water contamination and general
land use issues - unless illegal landfilling/fly tipping-
occurs. In addition, a number of Member States are
taking specific actions as listed below.

Figure 4.5.5: Progress towards municipal waste generaﬁon target
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® France is closing all uncontrolled landfill sites by
2002 After this date, only waste that cannot be
treated in any other way may be landfilled.

@ The Netherlands has proposed an ecotax for land-
fill and has made a commitment to phase out land-
fill for combustible wastes by 2000. France operates
a landfill tax, the revenues from which are used to
fund innovative waste treatment techniques and
improve treatment facilities. The UK is due to intro-
duce a landfill tax in 1996. Finland and Denmark
have systems of state waste charges for landfilled
waste.

@ Denmark is expected to ban the landfill of combu-
stible wastes from 1997.

Hazardous and toxic waste

The DRI Integration study forecast changes in hazard-
ous waste arisings from manufacturing industry. Under
the baseline scenario, quantities will increase by
20% in 2000 compared to 1990 levels. However,
implementation of all policies in the pipeline would
imply generation of hazardous waste stabilising at
1990 levels due to policy measures related to waste
movements and treatment/disposal.
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More than two thirds of EU15 population now live in
urban areas. Environmental issues in urban areas are
very complex and may be considered in the terms
of:

® urban quality, for which air pollution and noise are
often used as indicators of stress; open and green
space, population density, social and cultural diversity
are all important to the quality of urban life;

® urban flows of resources, most importantly the use
of water and energy by households and commerce
for heating, lighting and transport and waste production;
and

® urban patterns including their size, structure and
infrastructure, all of which determine the nature and
extent of impacts on the environment.

The links between the state of the urban environ-
ment and its impacts on the rural, regional and glo-
bal environment cannot be overstated.

The major urban environmental stresses are: air pollu-
tion, noise and traffic congestion. Lack of open and
green space, lack of some infrastructure (eg, sewage
treatment), disintegration of infrastructure and hous-
ing stock, crime and other social problems are also
assaciated with large, poorly planned cities. Air pol-
lution and transport related impacts are discussed in
Section 4.4 and Section 5.1 respectively but it sho-
uld be noted that urban air quality has become of
increasing concern due to increasing awareness of:

® recent summer and winter smog episodes;

® possible links to health problems, particularly
asthma attacks;

® emergence of PM10 as a major concern;

@ increased emissions from road transport contribut-
ing to poor air quality; and

@ long term effects of accumulation of heavy metals
and anthropogenic persistent organic matters.

Cities offer environmental opportunities or economies
of impact associated with the concentration of their
resuurces and infrastructure which make it possible
to target environmental problems in an effective and
integrated manner. A small number of European cities

-

such as Heidelberg in Germany, which have reached
a high level of affluence and environmental awareness
demonstrate opportunities for increasing sustainability
through careful planning and management.

Environmental policies and EU targets

The 5EAP does not include specific targets for urban
areas, as the quality of the urban environment
depends on the achievement of the targets set for a
number of other themes and target sectors. However,
there are targets in respect to noise identified in the
5EAP. Noise is an issue about which people feel
strongly. It reflects the complex links between people
and the location and timing of activities that charac-
terise densely populated areas. The 5EAP targets
include the following:

@ no one should be exposed to more than 85 dB(A);
@ the percentage of the population exposed to more

than 65 dB(A) at nighttime should be reduced; and
® noise levels of less than 65 dB(A) should not
increase (or those exposed to more than 65dB(A)
should not increase).

The main EU instruments for achieving these targets
are product related directives, summarised in Box
4.6.1 below, which are to be implemented no later
than 2000.

Box 4.6.1: EU State of action in the noise theme since 1992.
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Past trends and current status

Statistical data on urban quality, patterns and flows of
resources is not collected on a consistent basis by
Member States; the existing data tends to be limited
and fragmented.

Urban quality: noise

In large cities, the proportion of the population
exposed to unacceptable levels of noise is two to
three times higher than the national average
(OECD/EECT, 1993). Figure 4.6.1 shows that in
1990 about 17% of the population in selected EU
Member States (Denmark, West Germany, Portugal,
The Netherlands and France) was exposed to trans-
port noise greater than 65dB(A), while less than
40% were exposed to lower levels between 55 and
65dB(A).

Based on information from selected cities about 8%
of the urban population are exposed to outdoor noise
at a level greater than 70 dB(A). The main source of
outdoor noise is road traffic, followed by neighbour-
hood and aircraft noise (EEA, 1995).

Figure 4.6.1: Population exposed to transport noise in selected EU
countries in 1990
Source: Eurostat, 1995

- e i I R S B T
W R B e B B e - BE B e e s )

5 i 1l ) i
w =<« =<« Population exposed 18 Itansport noise¥a) s s oo - L ST LT
B AR e Bl B B e e W o e e e i M g B
B e Gl 5
!
E
&
E

i v
e
PRl
e s e
B T, 26, o B
B e e
ol R el i
R
R B
B R e
5
a e s
s R

e
Bl Dol 4 g
=8 = ]
st e b =
[T e |
Pl i e
bt e e
R
e
R A W
temaadEeye
e g A A
e
G
e e
o A e
i e

e
i i

FEBREREREEDea b

B 5 5 e e e

i

E

Faexceaatas i b

EEE PR
S e
e b
2 W W B B i
St EA T T T Tyt e ET LT S e
e e kT RS e e e R
> R R e i Tl o e
e b sl T i D T

Bhisseagaedn e

iy

Major factors underlying urban noise levels include
the points listed below.

@ Noise levels depend on the location of sources of
noise and the location of receptors (people, wildlife,
etc) which are sensitive to it. The level of disturbance
depends on the type, location and timing of noise
emissions in relation to the expectations and sensitivity
of the receiving population. '

@ Chapter 3 shows that over the period 1980-90 car
ownership and passenger kilometres increased by
some 40%. Over this same period the proportionate
use of road transport (mainly private cars) rose margin-
ally (from 84% to 84.3%); while rail use fell from
9.5% to 6.5% (see Section 5.1).

@ The demand for car use in cities partly reflects a
decentralisation of economic activities traditionally
located in urban centres (eg, offices, shopping centres
and manufacturing) to urban fringes, thus resulting in
increased use of private cars and subsequent increases
in air pollution, traffic congestion and noise.

@ The quality of the urban environment will be affec-
ted by policy measures in a number of areas such as
noise reduction (eg, noise zoning, barriers, pedestrian
zones and traffic flow control), planning policy,
transport policy, measures to encourage efficient use
of energy in households and commercial buildings,
product schemes and provision of services (such as
public transport and recycling).

Urban quality: air pollution

The major air pollutants in urban areas contributing
to smog episodes are SO:, particulate matter, NOx,
CO, O, lead (Pb) and other heavy metals and organic
compounds. A fuller discussion of the occurrence
and significance of these compounds and winter
smog episodes is provided in Section 4.4: Air Quality.
Table 4.6.1 shows the exceedances from the WHO-
AQG guidelines for the main pollutants in city locations
in EU15 from which it is clear that ozone, SO: and
particulate matter are the major areas of exceedance.

Poor air quality in urban areas is a factor of emissions
of these pollutions from various sources, climatic
conditions, and population density. The major sources
of emissions are space heating, electricity generation,
industrial activities and road traffic. Section 4.4
mentioned the factors which interact to allow the
creation of smog (natural and societal characteristics).
Based on the occurrence of certain climatic conditions
only, Mediterranean cities have a high summer smog
potential (because of prolonged andhot summers) but
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Table 4.6.1: Exceedances of WHO-AQGs on city background locations in EU15 cities in 1990

Source: ETC/AQ; Sluyter, 1995

 Pollution

G

~ Cities with observed
~ exceedances (%)

- Shortterm effects

 SOmPM

 150:200 (hour)

1254125 (day)

Notes: 56 cities (with more than 500,000 inhabitants) selected; not every city has reported on each pollutant

low winter smog potential. Cities in the marine west
coast temperate region have low winter and summer
smog creation potential. Based on human factors,
there is a higher potential for winter smog in the
coal-burning cities of Central Europe and the UK.

Measures for reducing air pollution in EU cities over
the past 20 to 30 years have been successful in
reducing SO: particulates and heavy metals, particu-
larly lead emissions. Daily and annual average
urban atmospheric SO: concentrations have fallen by
significant amounts in many cities. However, it is
estimated that in nearly three quarters of EU15 cities
with more than 500,000 inhabitants, WHO-AQGs
for SO: and PM were exceeded at least once in a
typical year (EEA, 1995), giving rise to winter smog
episodes.

There has been little or no evidence of downward
trends or regional variations in concentrations of
NOx, although the short-term WHO-AQG concentra-
tion for NO: was exceeded in only one quarter of
cities providing data.

Urban patterns

Urban areas experience observable cycles in their
development. The population densities in city centres
grow and diminish over time as the population spreads
to suburbs or rural fringes and as citizens can afford

to move from city centres to avoid traffic, noise, air
pollution, lack of green space and social problems.

Statistical data on urban patterns is fragmented as it
tends to be gathered and held by a variety of organisa-
tions. Indicators were identified and data collected
where available from selected European cities for
the Dobris Assessment and some of these are sum-
marised below for EU12 using the most recent data
available.

@ Average population density in the built-up areas of
EU cities is 9,300 persons per built-up km? The
most densely populated EU cities for which data is
available are Paris, Barcelona and Bilbao. This can
be compared with an average of 171 inhabitants/km?
across the EU12 (for total land area in 1990). The
most densely populated countries are the Netherlands,
Belgium, the UK and Germany.

® The average built-up area as a percentage of city
area (which includes fields, forests and water bodies)
in selected EU cities is 60% and the most built-up
cities for which data is available are Liverpool (95%)
and Amsterdam (93%). :

® About 87% of persons in selected EU cities are
estimated to have access to green space within 15
minutes walk. Bilbao and Venice have the lowest
accessibility of 40 and 50% respectively.
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® The average number of persons injured or killed in
traffic accidents in EU12 cities is 85 per 10,000
inhabitants (based on the cities for which data are
available).

Urban quality: noise

No forecasts of future noise levels have been made
by any official source. However, given the close rela-
tion between noise and traffic and the accelerated
growth in passenger and freight road traffic (now
estimated at 2% pa) since S5EAP forecasts were made,
it is unlikely that EU targets - interpreted here as sta-
bilising the number of people exposed to >65dB(A)
day time noise - will be met. In several Member
States, such as Spain, traffic growth rates are expect-
ed to be even higher at 2.5% pa to 2010.

EU policies related to noise have focused on product
standards for vehicles (cars, HGVs and off-road

Figure 4.6.2: Progress towards noise target

-

vehicles), household products (washing and washing-
up machines) and construction equipment. In some
cases these standards have forced the development
of new technologies and, coupled with more stringent
enforcement of noise emission limits, noise emissions
from individual vehicles and sources are likely to
fall. However, such gains are likely to be offset at
least in past by increased vehicle numbers and con-
gestion.

Figure 4.6.2 shows the implications of these trends
for meeting 5EAP targets and suggests that the num-
ber of people exposed to more than 65 dB(A) day
time noise is likely to increase or may (with concerted
local action as indicated in the 5EAP) remain stable,
which is the target.

Very little information is available on the number of
people exposed to more than 85 dB(A). However,
technical developments in abating traffic noise (visual
barriers, low-noise road surfaces, speed limits and
quieter vehicles) are likely to limit exposure and, in
principle, could reduce noise levels by 40%. Expo-
sure to night-time noise will also be reduced by
local night-time lorry bans, zoning and noise regu-
lations.
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Urban quality: air pollution

Overall air quality has improved considerably over
the last twenty years in Northern and Western Europe,
largely as a result of emission standards for SO from
industrial sources. However, increased emissions of
other pollutants (NOx and PM10 from traffic) have led
to increased incidence of winter smogs. Proactive
measures to curb emissions from the transport sector
at source through the requirement for 3-way catalytic
convertors and improved fuel standards will also
have a downward effect on concentrations. However,
increased economic activity and the projected increase
in traffic flows will mean that emissions remain high
and pollution episodes continue to occur.

Therefore a number of Member States are considering
reactive measures to avoid the occurrence of smog
episodes by banning car use in city centres when
poor air quality is forecast.

Local action

The interrelated nature of urban air quality, noise
and congestion problems makes them most suitable
for tackling at a local rather than a national or EU
level. Zoning and timing, traffic management (traffic
calming, pedestrian zones and encouraging public
transport) and the use of barriers and insulation
have all been effective at a local level. The key to
success has been an integrated approach to meeting
urban and air emissions related targets.

The Charter of European Cities and Towns Towards
Sustainability adopted at Aalborg (DK), recognises
this and provides the basis to implement the Local
Agenda 21 process in order to meet the mandate of
the UN Conference on the Environment and Develop-
ment. For instance, in the UK, the charter has so far
been adopted by some 90 local authorities who each
intend to draw up a Local Agenda 21 Covenant with
local partners by 1996.

In some countries, such as The Netherlands, national
governments are currently considering giving muni-
cipalities {and the citizens they represent) the
responsibility for setting their own priorities for local
environmental issues (such as noise targets) in order
to arrive at their own vision of urban sustainability.

Important progress is being made at the municipal
level in most European countries to  establish
systematic monitoring and reporting on the state of
the urban environment, but data problems still exist
in terms of availability, comparability and reliability,
particularly for urban quality (water, air, noise and
traffic safety) and urban flows (energy, water and
materials consumption).
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Box 4.7.1: EU state of action in the water quantity and water quality’
theme since 1992.

4.7 Inland water resources |

T Actoms achieved

Water is an important resource for all sectors of the
economy: industry, agriculture, households, tourism,
and energy generation. Each of these sectors also
impact on the quantity of water consumed and the
quality of ground and surface water resources. There
are two main threats to ground and surface water
resources.

@ Pollution: water quality deterioration is caused by
pollution from agriculture, industry, transport and
households (eg, nitrate, phosphate, pesticides and
heavy metals). Pollution arises from point and diffuse
sources and also from accidental releases. Water can
also be polluted by deposition from air pollution,
which may have long-range trans-boundary charac-
teristics. Impacts include deterioration of the quality
of aquatic ecosystems and adjacent terrestrial areas,
eutrophication and consequent algal blooms.

e Over-exploitation: over-exploitation of groundwa-
ter and surface water reserves can lead to the drying
up of wetland habitats, deterioration of terrestrial
ecosystems, low flow in rivers, salt water intrusion
into aquifers and restrictions on legitimate uses. For
Member States, the availability of water resources
within the boundaries of their water systems will raise |
the importance of sustainability of consumption. The
sharing of water resources between upstream and

downstream countries and through trans-boundary
aquifers is becoming an increasing problem with
regard to quantity and quality of the resource.

Both pollution and over-abstraction lead to loss of
habitats and biodiversity, threats to human health
and limits to economic and social development.

Environmental policies and EU targets

Policy objectives indicated in the 5EAP in relation to
the management of water resources are:

@ the reduction of groundwater pollution, focusing
on prevention at source;

@ restoring and improving the ecological quality of
surface water resources; and

® managing the demand and supply of water resour
ces in an integrated, sustainable manner so that

demand is in balance with its availability.




4.7 Inland water resources

REGIONAL SCALE

A list of policy measures to protect water resources
and meet the targets provided in the 5th EAP is pro-
vided in Box 4.7.1.

Water consumption

Water use intensity may be used as an indicator of
the sustainable management of the quantity of water
resources. This is defined as the ratio between yearly
abstractions and supply, which allows preservation
of the stock of water resources. However, it is diffi-
cult to relate water use intensity to the objective of
sustainable water use.

Few policies address water consumption specifically.
However, measures to encourage the integration of
resource conservation and sustainable use criteria
into other policies are included in the Community
Ecolabel Award Scheme (Regulation 880/92). Eco-
labels are awarded using ecological criteria, including
a requirement to minimise the ‘consumption of
natural resources’ (including water) at each stage in
the life-cycle of the product. The Action Programme
for Integrated Groundwater Protection and Water
Management will be directing towards a balance of
use and availability of groundwaters.

Water quality

EU inland water quality targets for surface water and
groundwater include:

@ guide levels of 5.6 mg/l for nitrogen (NO:-N) con-
centrations with a maximum concentration of 11.3
mg/l in groundwater for drinking water purposes
(Drinking Water Directive 80/778/EEC);

® a limit on the use of nitrogen in artificial fertilisers
or manure to 170 kg/ha; and

@ non-exceedance of maximum concentrations of
pesticides in groundwater abstracted for drinking
water, which are set at 0.1 pg/l for individual sub-
stances and 0.5 pg/l for total pesticides (Drinking
Water Directive 80/778/EEC). This directive is currently
being revised and the parametric value for total pesti-
cides was deemed unnecessary and unverifiable and
hence has not been kept.

Policies to improve the quality of surface waters
focus not only on controlling discharges  from
domestic and industrial sectors but also to protect
the specific uses of water. Specific policies and pro-
posals (in the period 1992-1995) targeting the main
sectors responsible for surface water pollution are
described below.

® The Urban Waste Water Directive (91/271/EEC)
sets minimum standards for the collection, treatment
and discharge of urban waste water (sewage and
industrial effluent). More stringent treatment than
secondary treatment (eg, tertiary treatment) is
required for sewage discharges to designated sensitive
areas’ if nutrient removal will have an effect on the
level of eutrophication. The requirements of the directive
are to be met by the end of 1998.

@ An EC proposal for a directive on Ecological Quality
of Water was presented in 1993. It is a major, new,
approach focusing for the first time on protecting the
aquatic ecosystem and water uses as a whole. It is
concerned with the adoption of measures in
respect of all surface waters (including estuaries and
coastal) to maintain and significantly improve the
ecological quality of such waters.

® A proposal for a framework directive on Integrated
Pollution Control (IPC) was submitted to the Council
in 1993, which reached a common position in June
1995. The directive identifies installations for which
integrated permits covering emissions to air, water
and soil and containing emission values based on
BAT must be issued by the competent permitting
authorities.

Policies to improve the quality of groundwater
resources focus on changing practices in the agricul-
tural sector (see Section 3.6), which is the main source
of pollution by nitrates and pesticides (the Nitrates
Directive). Policies also cover more broadly the issues
of point and diffuse sources from all sectors. Specific
policies are described below.

® The Nitrates Directive (91/676/EEC) seeks to reduce
or prevent the pollution of water from the application
and storage of inorganic fertiliser and manure on
farmland. Member States are required to identify
Nitrate Vulnerable Zones (NVZs) and design and
implement action programmes for their protection by
1995.

® An EU Action Programme for Integrated Ground-
water and Management is currently under preparation;
this will require a detailed action programme to be
drawn up by each Member State for the comprehen-
sive protection and management of groundwater
as part of an overall policy on water protection. The
draft proposal is aimed at maintaining the quality of
unpolluted groundwater, preventing further pollution,
and restoration where appropriate of polluted ground-
water. Aspects of protection and management of sur-
face waters are included where these are relevant for
groundwater protection and management.
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Past trends and current status

Quantity of water resources

An estimated 65% of public water supply comes
from groundwater sources (EEA, 1995). In the late
1980s (the latest period for which reliable data are
available), total abstraction for all uses was esti-
mated at 587 m3/pc/pa ranging from 156 m‘/pc/pa in
Luxembourg to about 1000 m*/pc/pa in ltaly, The
Netherlands and Spain. Water abstraction rates increased
by 35% between 1970 and 1985.

About 60% of European cities are located in or near
areas with potential groundwater over-exploitation.
Most coastal aquifers are at potential risk of over-
abstraction and are likely to suffer from salt water
intrusion or drying out of wetlands. However, in
many countries this risk is managed and summer
saline intrusion is expelled during the wet winter.

Water use intensity in EU15 in 1990 was 17% on
average, but a regional imbalance between demand
and supply exists. The highest water use intensities
were found in Belgium, Germany, Italy and Spain.
More recent data is expected to be available shortly
from Eurostat on the basis of questionnaires returned
by Member States and the trend is expected to be
upwards.

Quality of groundwater resources

The guide level for nitrate concentration is estimated
to be exceeded in groundwaters beneath more than
85% of agricultural land in Europe (including central
and eastern Europe) and the maximum concentration
limit is exceeded in waters beneath approximately
20% of agricultural land (EEA, 1995). Actual con-
centrations vary according to the aquifer geology,
the activities on the land surface and rainfall which
makes comparisons of data and detection of trends
rather problematical. However, most recent evidence
from aquifers of different types in Denmark, France
and Great Britain shows that the trend in nitrate con-
centrations is still upwards (see Figure 4.7.1).

The pesticide target for groundwaters is estimated to
be exceeded in less than 75% of agricultural land in
EU/EFTA (see Map 4.7.1). Average use in high input
countries (France, Germany, Italy, Netherlands, Por-
tugal and Spain) has stabilised over the period 1980-
92 (see Section 3.6). A reduction in use of plant pro-
tection products of up to 15% has been reported by
some of the North Sea Member States over the last
5 years, although this partly reflects the increasing
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Figure 4.7.1: Development of nitrate concentration in
groundwater (France, Great Britain, Denmark)
Source: ETC/IW, 1995
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efficiency of active ingredients in the pesticides.
Furthermore the number of pesticides continues to
rise (now over 450 in the UK) and new products are
being licensed while older ones are withdrawn.

Concentrations of pesticides in groundwater in Den-
mark have stabilised since the 1980s. However,
every fifth sample taken from groundwater in Den-
mark exceeded the 0.5 pg/l limit for pesticides.
Based on past patterns of pesticide use, the situation
is assumed to be similar in The Netherlands, UK
and Italy.

Quality of surface water resources

During the 1980s the percentage of the population
connected to municipal waste water sewage treat-
ment plants has increased (Figure 4.7.2). In the
northern Member States generally more than 80% of
the population is connected to sewage treatment
plants, while in the southern Member States around
50% of the population is connected. More than 80%
of waste water receives biological treatment (second-
ary treatment), while it is only a minor proportion of
the waste water which receive tertiary treatment (eg,
phosphorus removal). The Urban Waste  Water
Treatment Directive is expected to result in further
reduction of the loading to surface waters.

The placing of organic waste into rivers results in
oxygen consumption due to the breakdown of organic
matter. Severe organic pollution may lead to rapid
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Map 4.7.1: The pesticides hot spots’ for groundwater

deoxygenation of river water and the disapparance
of fish and aquatic invertebrates. Decomposition of
organic matter also results in the release of ammonium,
which at high concentrations and under certain
conditions may be toxic to aquatic organisms. The
increased biological treatment of domestic and
industrial waste waters during the last 15-20 years
has consequently reduced the organic matter loading
of many European surface waters.

A comparison of organic matter levels (BOD5) in 101
river stations in the EU12 Member States reveals
signs of improving conditions (Figure 4.7.3). From
the period around 1980 to. 1990-1992, the organic
matter concentration decreased at almost 72% of the
river stations, with the reduction in concentration
level being greater than 25% at 44% of the stations.
The improvement was greatest in the rivers in the
north-western Member States where more than 83%
of the stations having decreasing concentration, while

Source: RIVM

in the southern Member States 15 stations had
decreasing concentration and 16 stations increasing
BODS levels.

The ammonium concentration at 65% of 130 river sta-
tions in the EU decreased between the beginning of
the 1980s and 1990-1992, with the concentration
decreasing by more than 25% at 45% of the stations.

Eutrophication may be defined as the excessive enrich-
ment of a water body with nutrients, . particularly
nitrogen and phosphorus. This stimulates the growth
of aquatic plants, thereby causing a variety of adverse
effects (eg, toxic blue-green algae, treatment prior to
use as drinking water). These effects are generally
most apparent in lakes, reservoirs and coastal areas,
as well as in large, slow-flowing rivers. Much of the
excessive phosphorus loading to inland surface
waters is attributable to discharge from point sources,
especially municipal sewage water and industrial
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Figure 4.7.2: Development of sewage treatment
Source: Eurostat/OECD, 1995
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concentration in EU12 rivers
Source: ETC/IW, 1995
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effluent, although inputs from agricultural land can
also be significant. Nitrogen loading is primarily der
ived from agricultural activity, especially from the
use of nitrogen fertilizers and manure.

The total phosphorus concentration in relatively
unpolluted streams is generally below 0.025 mg/l P.
Phosphorus levels exceeding 0.05 mg/l P indicate
anthropogenic influence, such as from sewage efflu-
ent. The stations in the large rivers in Finland and
Sweden generally have total phosphorus concentra-
tion below 0.05 mg/l P (Map 4.7.2 ). In the large
rivers in the EU12 only around 10% of the stations
had total phosphorus levels below 0.05 mg/l P, whilst
58% had levels between 0.125 and 0.5 mg/l P and
around 14% had levels above 0.5 mg/l P. These latter
levels indicate heavy pollution, particularly by sewage
effluent.

Data from 101 river stations show that the total phos-
phorus concentration in the majority of river stations
(63%) decreased between the beginning of the
1980s and 1990-1992 (Figure 4.7.3). In 40% of the
rivers, the reduction in phosphorus levels was greater
than 21%. The percentage of stations with total phos-
phorus concentration below 0.3 mg/l P increased
from 67% in the 1980s to 80% in the period 1990-
1992. In addition, the percentage of stations with
concentrations higher than 0.5 mg/l P decreased
from 18% to 7%.

The nitrogen concentration in relatively unpolluted
streams is generally below 0.3 mg/l NOs-N. Nitrogen
levels exceeding 1 mg/l NO:=-N indicate anthropo-
genic influence eg, agricultural run-off. Generally
the rivers in the north-western part of the Union (in
northern France, the Benelux countries, Germany,
Denmark and the UK) had nitrogen concentration
greater than 2.5 mg/l NOs-N. The rivers in southern
Europe (Portugal, Spain, southern France, ltaly, and
Greece) and Sweden and Finland, as well as some
stations in Ireland, northern England and Scotland,
generally had nitrogen concentration below 2.5 mg/|
(see Map 4.7.3). The higher level of nitrogen at river
stations in north-western Member States can be
related to the high degree of agricultural intensifica-
tion, with high application of nitrogen fertilizers and
high livestock density.

In contrast to phosphorus, organic matter and ammo-
nium levels, the nitrogen level in most EU12 rivers
has increased during the last 10-15 years (Figure
4.7.3). Thus, nitrogen levels increased between the
beginning of the 1980s and 1990-1992 in nearly
three quarters of 120 river stations.
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Map 4.7.2: Annual mean phosphorus concentrations in specific European rivers

Percentage reductions in pesticide inputs to rivers
and estuaries from the North Sea States have been
estimated (Fourth North Sea Conference, 1995) and
are considerable with Sweden achieving close to
100% reduction in each of the pesticides studied and
the UK and The Netherlands averaging about 50%
reduction. Similar reductions in heavy metals and
other pollutants are being achieved through action
programmes aimed at protecting the North Sea. .

Underlying factors and new insights

Industry accounts for 53% of water abstraction, but
this varies enormously from country to country
depending on the renewable water resources
available (EEA, 1995).

The average application of phosphorus fertilisers started
to decline sharply at the end of the 1980s, resulting in
a decrease in total phosphorus use of almost 40%
between 1988 and 1992 in EU12 (see Section 3.6) . -

Source: EEA, 1995

The other main source of phosphates is domestic and
industrial sewage. Discharges are also falling due to
greater use of low phosphate detergents.

The use of nitrogen based fertilisers has fallen overall
by 10% between 1980-92 in the EU15. Those countries
with use in excess of 250 kg/ha are stabilising their
use (Germany, Belgium, Netherlands) while low
input countries are still increasing (see Section 3.6).

Pollution from non-point (largely agricultural) sources
is becoming a more significant problem as improve-
ments in reducing point sources of pollution to
inland waters makes the diffuse inputs relatively
more important.

In Germany and The Netherlands the water pollution
charge has provided effective incentives for invest-
ment in water treatment and recycling on a closed-
plant system. Waste water treatment charges in The
Netherlands and the UK were initially revenue raising,
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Map 4.7.3: Annual mean nitrogen concentration in European rivers

but in practice had a significant impact on invest-
ment in reducing effluent discharges and pollution
levels of organic matter, nitrogen, phosphorus, and
heavy metals.

A number of agencies and NGOs report that increasing
consumptive and non-consumptive uses of water
are leading to conflict between commercial uses
(water supply, industrial cooling, irrigation etc) and
recreational uses (bathing, sailing, fishing etc) of
inland surface waters.

Water quantity

The issue of sustainable consumption is scarcely
being addressed at the EU level, with only a few
measures aimed at water usage. However, the Action

Source: EEA, 1995

Programme for Integrated Groundwater and Manage-
ment under development will define the comprehen-
sive protection and management of ground-water
aimed at sustainability.

The major water resources problem is over-consump-
tion since this affects both the quantity and quality
of water resources. Some Member States have long
established policies of metering and others are now
beginning to introduce metering and economic
instruments to reduce water use by households;
some Member States are focused on waste water
charges to provide additional incentives for water
use efficiency and recycling.

Although continued growth of industry is predicted,
intensity of water use in this sector is expected to fall
(see Section 3.3).

Intensification of agriculture is expected in the
Southern Member States (partly due the allocation of
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EU Structural Funds); this will lead to increasing intensity is expected to fall, due to declining use of
demands for water for irrigation purposes. Irrigation water in agriculture. Spain is predicted to have the
is also closely linked to the increased use of nitrates largest increase, mainly for irrigation purposes.

and is likely to compound the problem of nitrate

concentration in groundwater (see Section 3.6). Water quality

Figures 4.7.4 and 4.7.5 show expected trends in the

Some water savings have been made in the house- distance from achieving water quality targets for
hold sector through the introduction of more efficient nitrate and pesticides.
household goods (washing machines and dish-
washers). Surface water

Organic pollution is still a serious problem in some
There appears to be considerable scope for increased of the rivers in the Union, and will continue to be so
efficiency of supply networks. Losses of up to 50% as long as large amount of sewage water are discharged
before consumption in some countries have been into rivers without being treated.
identified (EEA, 1995). Measures to control leakages |
from supply networks will require increasingly large The majority of investment on improvement in water
amounts of capital investment to achieve improve- quality to date has been targeted at inland and mari-
ments. ne surface water through compliance with the Urban

Waste Water Directive and marine water through

The DRI Integration study (DRI et al., 1994) forecasts the Bathing Waters Directive. These should result in

an increase of 5% in water use intensity to 2000, ) significant and continued improvements in water
mainly as a result of increased agricultural activity. quality but the methods of sampling, analysis and
There will be wide regional variations in this indicator estimation of compliance may not always allow this
reflecting differences in the balance between to be demonstrated.

increasing population and industrial activity and

changes in water use for agricultural purposes. The Furthermore, the former directive has a feature that
UK is the only country where overall water use the identification and designation of sensitive areas’

Figure 4.7.4: Progress towards nitrate target
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requiring more stringent treatment than secondary ‘ be an important EU environmental issue. Phasphorus
treatment is left to the Member States and will not removal in wastewater treatment plants and reducing

the phosphorus content of detergents, supplemented
be subject to assessment at EU level. In addition, the with measures to reduce particular nitrogen but also
timetable for implementation relates to the size of phosphorus loading from agricultural areas are in

population served rather than the sensitivity of the many cases a necessity.
receiving waters.

The DRI Integration study forecasts an area reduction

To date, actions and improvements prompted by the of 10% in nitrates loading to surface waters by the
Urban Waste Water Directive in some of the Member year 2000 although this does not fully take account
States include: of time-lags in the accumulation of nitrates. RIVM
predicted the same reduction not by the year 2000,
® all waste water will be biologically treated by the but by 2010 (RIVM, 1992). The reduction is mainly
beginning of 1998 in The Netherlands; due to the CAP Reform, the adoption of the Nitrates
@ in Finland 90% of phosphates to be removed from Directive and the Drinking Water Directive.
domestic sewage; nitrates removal is mandatory; .
@ an action programme is being prepared to treat all Groundwater
wastewater by 2005 in France; and The Nitrates Directive also requires measures to con-
® 90% of the urban population in Portugal will have trol nitrate pollution of groundwater from agricultural
waste water treatment by 2000. sources although implementation is not required
until 1999,

Sewage sludge will cease to be disposed to the sea

by the UK by 1998. Particular issues in relation to the impact of the
Nitrates Directive are listed below.

The nutrient level in many areas of the European

Union is still too high, and unless efforts are made to @ The designation of NVZs is left to the Member
reduce inputs of nutrients, eutrophication is likely to States. Differences in interpretation of vulnerable’ are

Figure 4.7.5: Progress towards pesticides target
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likely to affect the extent of the territory designated,
and the overall influence of the Directive, as standards
are mandatory only in NVZs. In The Netherlands, the
whole country is designated as nitrate sensitive and
an action plan has been developed and a code on
good agricultural practice elaborated. At the other
end of the spectrum Ireland does not intend to desig-
nate any NVZ. Regulations (and bans) on manure
spreading have been tightened.

® Although a limit of 170 kg N/hectare is set for
application of manure, there is presently no standard
means of measuring nitrogen content and therefore
discrepancies are likely between Member States.

@ The Directive is concerned only with ‘nitrogen
compounds’ and does not address phosphorus as a
cause of eutrophication.

@ The success of the scheme is dependent on the co-
operation of farmers and some of the rules, for
instance those governing fertiliser applications, will
be difficult to enforce.

In Section 3.6 it was predicted that pesticide use will
fall significantly by 2000, particularly its use for certain
crops (vines, potatoes), leading to a slight reduction
in residues in groundwater (RIVM, 1992). The main
factors contributing to a decline in use are as follows:

® implemention of CAP reforms (set aside, prices);

@ change of crop/livestock mix;

® increasing yields through, for example geneticly
developed HYVs; and

@ increasing consumer resistance to pesticide use
due to health risks.

Based on the requirements of the 1993 Oslo and
Paris Conventions, five EU Member States have pro-
duced Action Programmes on the Use of Pesticides
in Agriculture. Denmark, Belgium, Sweden and the
UK have developed codes for Best Environmental
Practice (BEP). Of the North Sea States only France
and Germany are not intending to use pesticide levies
in order to meet their targets.

REGIONAL SCALE
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4.8 Coastal zones and marine waters

4.8 Coastal zones and marine waters

In the absence of a standard definition, coastal zones
are defined as land influenced by its proximity to the
sea and vice versa insofar as man’s activities affect
marine water chemistry and ecology (US Commission,
1969). EU12 has a coast line of about 58,000 km
(excluding small islands and inland seas but includ-
ing the Mediterranean, North, Baltic and North
Atlantic Seas). The addition of Sweden and Finland
considerably lengthens the EU coast line. Coastal
zones represent a unique ecological heritage includ-
ing dunes, wetlands and cliffs and are typically very
fragile, facing complex threats from natural processes
(coastal erosion, storms and flooding) and human
activities as summarised in Box 4.8.1. An inventory
of coastal evolution in the EU undertaken within the
EC CORINE programme showed 55% of the coast-
line of the EU12 to be stable, 19% to be suffering
from erosion problems and 8% to be depositional.

Box 4.8.1: Impacts of human activities on coastal zones

As shown in Figure 4.8.1 the most common problems
relating specifically to EU15s coastal zones include:

® coastal pollution including nutrients, heavy metals,
chemicals, oil and hazardous substances in the
Mediterranean and Baltic and in many estuarine areas
(see also Box 4.8.2).

@ cutrophication caused by discharges of nutrients
via rivers and estuaries in both the Baltic and
North Sea; problems in the Baltic are made worse by
lack of water treatment technology in the former
Soviet Union countries and slow rate of water turn-
over and degradation of pollutants;

@ conflicts over land use and over-exploitation of
resources are cited as localised problems in all
areas, while lack of effective catchment management
presents localised problems in both the Mediterranean
and Baltic; and

® changes in Europe’s coastline as the result of both
natural and induced geomorphological changes.

~ Type of (potential) impact

~ Human _at:ﬁyit_-y. .

ges énd abstract:c)n of water :

' waste disposal
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~ water abstractron waste water and waste dlsposaf
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tself and over exploﬁatuon of coastai and marine resources,
(eg, in France some 15% of naturai habltat in the coastal. -
_ zone have disappeared since 1975, while only 100, DOD ha
of 700,000 ha of coastal marshes which existed 90 years
'ago in !taly exist today) Dune systems have aiso d:sappeared. '
:m many areas o : -

e Water pollutlon and po!lutmg actmttes w1th|n river catch'. :

- "_ments or as a result of atmospheﬂc dep05|t|on

® Human heaIth rrsk and damage to ecosystems from sub— -
_'stances that are pers:stent tcxlc or liable to b|oaccumufat€'
-thmugh a cumulatwe bmld up in the food cham e

6 Risk of ma jq'r-act;idé_hts-,- _'ari'si_n‘g from"the_ '_tra'nspor_t of radio-

active and hazardous materials or the disposal of hazardous
“materials at sea (eg, material stored at offshore platf'orms,
_nuclear submarine wrecks and transport of fuels, chemlcals-

and hazardous and radioactive wastes) :
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Figure 4.8.1: Relative importance of the ‘common problems’ in each sea
Source: EEA, 1995
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Other problems which relate to the marine environ-
ment in general include: lack of effective catchment
management, offshore activities, over-exploitation
of resources and introduction of non-indigenous
species.

Box 4.8.2 Contamination and coastal pollution

@ Sewage

As well as being an important source of nutrients, sewage con-
tributes to the microbial contamination ef coastal waters (other
sources include agricultural runoff and sea birds). In the EU, the
quality of bathing water is regularly assessed for up to 19 micro-
biological and  physical-chemical parameters according to
Council Directive (76/160/EEC).

@ Oil

Oil is a very noticeable contaminant which can adversely affect
the quality of the environment. A major source to the marine
environment is shipping (eg, from cleaning operations and bilge
water) and it is heavy shipping routes and ports which are often
most contaminated. Accidental spills cause localised and some-
times major damage to the marine environment, with sea-birds
often being the most conspicuous victims. Riverine inputs and
other land based sources often make the most significant contri-
bution to the total oil loads (GESAMP, 1990).

@ Organic compounds

Chlorinated hydrocarbon pesticides, PCBs and other synthetic
organic compounds reach the sea mainly from the same sources
as metals, known to accumulate in the sediments, as do some
heavy metals. From here they can be recycled through the food-
chain long after their initial introduction. Some marine mam-
mals and sea birds are believed to have been harmed by a
build-up of such organic compounds.

@ Radionuclides

Nuclear weapons testing and discharges from nuclear power
stations and reprocessing plants add to the inventory of naturally
occurring radionuclides. The latter two sources are the most
important to the coastal zone.

® Sediments

Sediments and suspended particles in shallow coastal waters act
as both sinks and sources for many environmental contaminants
and, therefore, play an important role in determining the impact
of chemical contaminants in the marine environment.

o Litter

Litter, in particular that made of synthetic materials, such as ropes,
nets, plastic bags and packaging rings and straps, is increasingly
being introduced to the marine environment, and is particularly
noticeable in the coastal zone. Such litter often floats in the sea,
entangling and killing fish, birds and marine mammals. The
accumulation of some litter on beaches is potentially dangerous
(eg, medical litter) while all of it aggrav-ates beach users. The
high prevalence of litter in the coastal zones of Furope’s seas has
been highlighted by the annual surveys undertaken by Coastwatch
Europe (Coastwatch, 1994). In 1993, of the units surveyed by
Coastwatch, approximately one-third were clean or almost clean
of litter. This ranged from 50% on North Sea coasts to 20% in the
Mediterranean. The survey revealed a general increase in the
occurrence of medical and sanitary litter and in polystyrene and
some grades of plastics.

REGIONAL SCALE
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-

the existing Oslo & Paris Conventions, was signed
by all Parties (including EC) in September 1993 but
has not yet come into force);

@ Helsinki Convention for the Baltic; and

@ Barcelona Convention for the Mediterranean Sea.

Environmental policies and EU targets

The overall EU objective is sustainable development
of coastal zones and their resources in accordance
with their carrying capacity.

The 5EAP sets the following overall targets for 2000:
) Action taken by the EU is summarised in Box 4.8.3
@ better coordination of relevant policies hetween

administrations at all levels;

® development of a framework for integrated coastal
zone management;

® development of criteria for a better balance of
competing land use and conservation priorities; and

@ increasing awareness of coastal zone management
problems.

Box 4.8.3: EU state of action in the coastal zones and marine water the-
me since 1992,

Related specific targets to 2000 include reducing
water pollution and contaminant loads in line with
the specifications listed below.

® LU Directive on standards for Bathing Waters
(76/160/EEC) for up to19 microbiological and physical-
chemical parameters

® The 2nd and 3rd North Sea Conferences target a
reduction by 50% of discharges of all substances that
are persistent, toxic and liable to bioaccumulate and
that could reach the marine environment, to levels
that are not harmful to humans or nature. This includes
36 priority dangerous substances and a ‘substantial’
reduction in inputs of pesticides (a priority due to
their contribution to nutrient loads and eutrophication)
and a reduction of oil spills (a priority on the basis of
their persistence, toxicity and bioaccumulation).
Targets for the year 2000 include introduction of
appropriate oil traps to reduce 1992 levels of run-off
from new and renovated roads/runways/rail lines and
reduce pollution of soil, surface and ground water
(30% by 1997 and 50% by 2000).

® Treatment of all water from ships’” tanks containing
residues of oil or other chemicals by:

— building treatment capacity in major ports (to meet
Directive on protection of the Mediterranean
region, 3rd North Sea Conference and MARPOL
73/78);

— phasing out ship tank washing without approved
facilities; and

— phasing out of discharges of oil-contaminated cut-
tings by offshore installations (3rd North Sea Con-
ference).

The EC is also a contracting party to a number of
international conventions:

@ Oslo & Paris Convention for NE Atlantic (the
new Paris Convention, which is destined to replace




4.8 Coastal zones and marine waters

REGIONAL SCALE

Past Trends and current status

No appropriate general indicators have vet been
identified to describe the state of the coastal environ-
ment throughout the EU. Available indicators are
mainly related to water quality. Factors of interest
include points listed below.

® Compliance with the Bathing Waters Directive. For
the 1992 bathing season 10,977 coastal bathing
waters were assessed for compliance with mandatory
microbiological standards for total ~and faecal coli-
formins 1992 some 88.6% complied (EC, 1993)
rising marginally to 89.6% by 1993 (EC, 1994). In
1994 DG Xl has also reported on compliance with
guide values. This shows much greater divergence
between Member States, reflecting climatic conditions
and the range in number of bathing waters covered.

@ Blue Flag Beaches. The Federation for Environmental
Education (FEE) reports on the number of EU12
beaches receiving a Blue Flag. This increased from
697 in 1990 to a peak of 1454 in 1994. Data for 1995
(not yet published) suggest a fall to 1157 in 1995.

Table 4.8.1 Emissions of eight heavy metals to the North Sea

-

® Oil pollution. Since consent is not required for oil
discharges, limited data is available on oil spills to
the marine environment. However, an estimated
15% of tankers together account for 0.5 Mt of oil
discharge pa (EEA, 1995). Oil spills are discussed in
Section 4.9.

® Discharges to Sea. Table 4.8.1 shows estimated
reductions in aquatic inputs to the North Sea of
mercury, cadmium, copper, zing, lead, arsenic, chrom-
ium and nickel between 1985 and 1995 compiled
for the Fourth North Sea Conference (1995) from
progress reports submitted by each country. It can be-
concluded that there is considerable progress in the
reduction of heavy metals by these countries, although
reduction of nickel and copper requires extra attention.
The implications are summarised in Table 4.8.1 be-
low. Similar data is not available for the Mediterranean,
but riverine loads of selected chemical elements
such as cadmium (55 tpa), copper (5,000 tpa),. total
nitrogen (1.05 mtpa) and total phosphorous (350 tpa)
are known to be high (EEA, 1995). Discharges to the
Baltic are comparable to those of the Mediterranean
for cadmium and copper, but negligible for mercury
and lead.

® Total nitrogen and phosphorous riverine loads
(from fertilisers and sewage discharge respectively)

Source: Fourth North Sea Conference, 1995

Note: UK data are based on riverine inputs and direct discharges to estuaries and coastal waters; all other countries have reported input at source.
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are high in the Mediterranean (360 tpa phosphor-
ous and over 1 mn tpa for total nitrogen) and the
North Sea (0.93 mn tpa total nitrogen); total phos-
phorous loads are less than 50 tpa each in the
North Atlantic, North and Baltic Seas. North Sea
States have achieved a reduction of phosphorous
inputs to surface water of approximately 50% between
1985-95 (except France, which has only achieved
25%) according to the North Sea Conference Prog-
ress Report. Improvements in quality have been
achieved mainly as a result of measures to reduce
discharges from point sources, particularly waste
water.

Underlying factors and new insights

As summarised in Box 4.8.1 there are five main groups
of human activity resulting in impacts on the coastal
zone through physical and chemical agents. Box
4.8.2 presents some of the issues in greater detail.

The quality of bathing waters and beaches reflects
both discharges from inland and marine waters, cli-
matic conditions, land use in the hinterland and land
use planning and management. Bathing water quality
diverges between Member States partly reflecting the
relative length of the coastal line (eg, ranging from
108 beaches in Ireland to 4,400 in Italy) and differ-
ences in climatic conditions.

Other major underlying causes include:

@ Oil spills from shipping (cleaning operations and
bilge water), municipal waste and coastal accidents.
85% of all accidents at sea (between 1974 and 1989)
involved tankers, which pose the greatest threat
because of their frequency and proximity to shorelines
(International Tanker Owners Pollution Federation,
1990).

® Untreated sewage, which is a major source of nutri-
ent and heavy metal discharges and is very seasonal.
The Mediterranean has a catchment population of
130 mn; tourism in the area (estimated at 260 mn
visitors pa by 2025) will more than double pressures
for water use (leading to over-exploitation and risks
of saline intrusion) {see Section 3.7).

e Lack of effective coastal zone land use manage-
ment; development pressures are expected to
increase because of limited land use planning capa-
city in many southern Member States and the less
developed/peripheral status of coastal zones which
make them attractive to development (see tourism,
industrial, nature and urban chapters). There appears

to be a lack of co-ordination between planning
authorities and effective implementation of planning
measures.

Coastal Zone Management (CZM) offers a strategic
approach to planning and management of coastal
zones and is based on identifying local priorities,
issues and sustainability targets. However, no overall
CZM scheme exists for the EU. France, Netherlands
and Denmark have implemented national legislation
for CZM, while UK action has taken the form of
administrative initiatives. It must be also noticed that
land use planning in Mediterranean states is still not
rigorously implemented.

Sharing of experience will be important and the
Commission is trying to facilitate better exchange of
know-how and creation and improvement of data
bases and relevant indicators.

The inclusion of the Baltic coasts of the new Member
States Finland and Sweden offers greater opportunities
for the EU to influence and contribute to the solving
of pollution problems (eutrophication and persistent
organic pollutants) in the Baltic and to maintain the
unique biotopes, flora and fauna found in this coastal
zone.

Since 1992, LIFE funds projects have been providing
financial assistance to projects (including information
campaigns, education and professional training),
which aim to increase the awareness of the public,
competent authorities and economic sectors. From
1993 demonstration Projects that advocate innovative
approaches and improvement of criteria to ensure
sustainability of projects and programmes (including
EIA) have been supported.

In the next five years, an increased focus will be
needed on integrated management of coastal areas
via EU and Member State policies and international
conventions dealing with regional seas and broader
marine environmental issues.
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Risk management

Environmental risks predominantly arise from
“natural” and technological phenomena and include
a diverse range of accidents, incidents and natural

events ranging from earthquakes, floods and volcanic
eruptions to oil spills, nuclear accidents and
chemical releases. Risks to human health and eco-
systems also result from pollution levels and contam-
ination which are associated with ongoing activities
rather than unexpected accidents.

Risks to human health and the environment result
from a number of sources. Those related to human
activities include:

accidents at industrial installations;

accidents at nuclear installations;

transport accidents;

offshore accidents;

forest fires and floods resulting from changes to
land use and unsustainable use of water resources;
and

@ risks associated with the release of Genetically
Maodified Organisms (GMQs) into the environ
ment.

The principal risks considered in this section are
major industrial accidents, nuclear accidents, (these
two categories of risk are often termed ‘major accident
hazards’), chemical risk and natural hazards. The
effects on the environment of risky events relates
essentially to the effects of toxic materials on the
human and physical environment and the physical
degradation of the environment. There are significant
gaps in our understanding of the long-term environ-
mental impacts of such risks.

The causes of risks in each of the above categories
are summarised below.

@ Industrial accidents. The chief parameters of
interest in terms of environmental damage are the
toxicity of the substances discharged, the degradability,
the volume and rate of release of the substances and,
where relevant, their flammability and explosiveness.
The environmental damage pathways can be very
complex involving direct and indirect effects to more
than one environmental medium. The likely long-
term effects of some releases can be difficult to

establish. Industrial accidents may result from a wide
range of non-routine conditions at industrial plants
(eg, fires, spillages, rupturing of pipework, and failure
of vessels), which result in the release of pollutants
into the environment.

® Nuclear accidents. The problem of nuclear
accidents is how to deal with events that result in the
release of radioactive materials and which have
potentially serious trans-boundary impacts but
which have extremely low probabilities of occurring.
Incidents (which have less serious consequences
than accidents) are frequently related to the handling
of radioactive liquids, sludge deposition in piping,
storage of combustible or pyrophoric materials and
imperfect control and monitoring of plant opera-
tions. Most incidents which have occurred at nuclear
power plants inWestern Europe have resulted from
human error during operations.

® Chemical risk. Many chemicals are applied directly
to the environment or are discharged after use. At
present, adequate toxicological and ecotoxicological
data have been produced for only a very small fraction
of chemicals and data on environmental pathways
and ecotoxicological effects are even scarcer. All
new chemicals brought onto the market are controlled
by recent directives. The human-generated sources of
dangerous chemicals that enter the air, water and soil
are widespread. In particular emissions from industry
can be large in volume and complex in the mixtures
of chemicals that are released. Another significant
source of chemicals in the environment is the use of
pesticides in agriculture, which can potentially lead
to the leaking ofdangerous chemicals to groundwater
(see Sections 4.7 and 4.10).

@ Natural hazards. ‘Natural’ events include earth-
quakes, floods, mass movements, avalanches, volcanic
eruptions, storms and tidal waves. The phenomena
themselves are natural but their impacts on the
environment and on human activities are often ex-
acerbated by planning decisions which fail to take
into account the vulnerability of certain areas to these
phenomena. This is compounded by the unpredict-
able nature of many of the events which only occur
relatively infrequently. In addition, the engineering
of natural systems such as coastlines, river valleys
and slopes can serve to intensify the impacts of
natural hazards. Land use planning is therefore an
important tool for controlling/mitigating the potential
impacts of these phenomena.

In all cases risk assessment, management and reduct-
ion measures can be taken, but a level of residual
risk remains and there is little agreement on the
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acceptability of risk. In general terms, the assessment
of risk and the prevention, preparedness and response
strategies are better developed for technological
hazards (including the risks associated with the pro-
duction, transport and use of toxic materials) than for
natural hazards. In a few areas and Member States,
such as The Netherlands, risk acceptability criteria
have been developed.

Policy measures and EU targets

The overall aims of policy in all fields of risk is to
reduce exposure to risk based on the precautionary
principle. This has been addressed in the following
ways.

@ The overall goal of EC chemicals control policy is
to reduce the amount of toxic substances in the
environment and the risk of exposure of humans and
ecosystems to a target low-risk level where only
negligible risks are expected. As proposed in the
5EAP, achieving this overall goal of chemical risk
control involves:

— effective data collection on new and existing
chemicals;

- classification of hazardous properties of chemicals
and appropriate labelling of containers;

— risk assessment of new and existing chemicals; and

— risk management by banning or limiting the use of
hazardous chemicals, or substituting them with less
dangerous products.

@ Chemicals which are particularly hazardous or are
produced in high volumes are being targeted through
legislation and risk reduction programmes. Addition-
ally, Directive 82/501/EEC (the ‘Seveso’ Directive),
which aims to prevent major industrial accidents
involving hazardous chemicals, is being reviewed.
The 5EAP specifies the selection process for prioritis-
ing risk reduction programmes for chemicals up to
the year 2000.

@ Genetically modified orgénisms (GMOs) are subject
to risk management and assessment procedures
under Directives 90/220/EEC and 90/219/EEC.

@ Legislated safety standards have been implemented
to reduce the risk of nuclear accidents.

There is no targeted policy to reduce Natural
Hazards, although programmes such as EPOCH have
specifically addressed this source of risk. The full list
of measures and actions taken by the EU is summar-
ised in Box 4.9.1 and Box 4.9.2.

Past trends and current status

Environmental damage from accidents, incidents and
natural disasters has risen consistently the last thirty
years (EEA, 1995). The major areas of concern for
which data exist include the following:

e About 100,000 chemicals are marketed in the EU
according to the EINECS Inventory (European Invent-
ory of Existing Commercial Chemical Substances)
with some 200 to 300 new chemicals entering the
market each year. The International Register of
Potentially Toxic Chemicals (IRPTC) has a data profile
of about 800 chemicals in 17 different categories.
Concerns arise from the number of existing chemicals
already in use about which little is known so far.
The EC Existing Chemicals Directive (93/793/EEC) is
expected to lead to a significant improvement in
data availability over a three-stage long-term pro-
gramme.

® The number of serious industrial accidents that
have caused damage to human health or the environ-
ment is recorded under the EC Major Accident
Reporting System (MARS). Most of the accidents
occurred in petroleum refineries and in the petroleum
industry; highly flammable gases were the substances
most often involved in notified accidents;  chlorine
was also commonly released. The majority of inci-
dents occurred during normal operations (see Table
4.9.1).

@ Nearly 85% of accidents at sea involve tankers.
As a result of improved operating standards, the
number of such accidents has decreased steadily
since the early 1970s: from an average of over 60
spillages pa in the late 1970s to around 30 by the
early 1990s.

@ A significant number of nuclear ‘incidents’ have
been reported to the International Atomic Energy
Authority since 1987, although none have been
classified as involving off-site risk.

@ The European Commission receives notification of
releases of genetically modified organisms under
Directives 90/20 and 94/15. Some 290 GMOs were
released in the period October 1991 to July 1994,
of which the majority were plants; releases of
genetically modified microorganisms accounted for
only 18 of the total.
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Box 4.9.1: EU state of action in the risk management issue since 1992.

SEAP objectives for EU (1992-1995) ~ Actions achieved

‘Management of industrial risk:

e Improved safety standards and 100% coverage of ° Proposal {COM(94)4) exists t0 review Sevebo DII’E(_ING '
dangerous establlshments - - ' - 82/501 and is near to adoption. :
'-Q'D_evelopment of safety management standards . _ @ (Proposal f_or protect'ion of work-ers from chemical agents

(COM(93)155) and physical agems--(cowgz)seo)' _

Chemicals control:
e Data collection . _ _ - :
- Notification of all new chemicals - @ Directive 92/32 (- seventh amendment’) requires notifi-
- - ' . ' _cation of new chemical substances to th& authorltres
befere zhey can be marketed

® Reguiatxon 2455/92 - export and Jmport Pnor 1nformec§
Consent’, also more comprehensnve imt of nonflcanon -'

- Data coliecnon of all exlshng chemmals and - - -aThree ]rsts of chemlcal substances are reqmred by _
Council Regu[atlon on existing chemica!s : ' _ Directive 67/584 and amendments: EINECS - European
- ; . . ' [Inventory of Existing Commercial Chemical Substances on
~ the market before 18 September 1981, ELINCS (European
list of chemical substances) and substances classrfred a8
dangerous. - . -

® Testing of cherﬁicals on market before 18.9.81 unﬁef .
Regulation 793/93. Relevant data. to be sent to the -

- Commission
Hazard Identification - . -
- Mamtenance/ improvement of existing - - @ Directive 93/72, an adaptation to Directive 67/584'
classn‘lcatlon fritetla. - = completelyreplaced listof dangerous substances under

: {he 15 danger categones

. .Testing and assessment of chemicals accordingto
_methods set out in Annex V of Directive 67/584. Risk.

- assessment to be carried out in accordance with prJhlees '
 setoutin D:rectlve 93/67. A CGmm:ttee is establrshed o
. adapt Annexes fo technical progress -

@ Risk assessment _ - _ . ; -
- Amendment of Directive 67/548 @ Seventh amendment’ (Directive 92/32) introduced
- .' - - ' ~ unified scheme for the Community for the assessment
~ of possible harmful effects upon humans and the environ-
 ment. (A proposal exists to consolidate all Difectwes
related to testmg of new chemlcals (COM 93)63 8)

- Council Regu.latfo‘n on existing chemicals - . - ' . e Dmectwe 93/67 adap{atlon of Dzrectwe 67/584 wh|ch
: - - ' - - - sets out prmctples for rlsk assessmem

e Data coflected under Regulation 793/93' is used to

 prioritise substances requiring more detailed analyses.

~ Regulation 1179/94 is the first list of priority substances
established. Evaluation of risk is carried out on the basis
of principles set out in Regulatron 14881’94 for the assess— &
ment of risks to man and enwronment : -
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Table 4.9.1: Consequences of accidents notified on the MARS database,
situation until July 1995
Source: Major Accidents Hazards Bureau, 1995.

In some areas (such as chemical risk, industrial accldents,

_ Consequences

Underlying factors and new insights

As indicated earlier, environmental risk covers a
wide variety of sectors which do not, in general, share
common underlying factors or ‘drivers” in terms of
the overall levels of risk.

In many instances the factors (either human or environ-
mental) defining the level of risk are difficult to quan-
tify, or depend on random or low frequency events. It
is agreed however, that all risk management requires
improved risk assessments and the translation of that
assessment information into policies for prevention,
preparedness and response.

Work is being done on the development of risk assess-
ment criteria for hazards and accidents, especially
technological hazards. This work often focuses on
the development of ‘acceptable’ risk criteria for societal
risk. Societal risk limits are a convenient tool for set-
ting criteria for the acceptability of hazardous activities
to saciety as a whole rather than to individuals.

Planning approaches to natural hazards also require a
quantitative approach to risk assessment. Protection
against high-magnitude low-frequency natural events
may be uneconomic, so a ‘design event’ is chosen for
planning or construction purposes (such as a flood or
storm). The application of such techniques to land use
planning (as opposed to the design of structures) is less
common and in many Member States changes in land
use (eg, waterside and coastal wetlands, which once
acted as natural flood defences to agriculture) have
exacerbated the potential scale of impacts which
waould result from a periodic incident (eg, risks of dyke
failure due to high rain fall in Germany and The Neth-
erlands in early 1995).

nuclear incidents and GMO releases), frame-works
are already in place for improving and updat-ing risk
assessments; this should lead to a decrease in levels

of risk from these sources. In other areas (such as
natural hazards), difficulties in forecasting and predic-
tion, coupled with limited technical or adaptive be-
havioural responses, seem likely to lead to lower
improvements in both levels of exposure and associat-
ed damages from significant events.

In the case of industrial accidents mare attention is
being paid to prevention and to developing guidance
eg work on oil spills by the IMO .and other organisa-
tions on safe practices. This is likely to retduce levels
of risk - especially high frequency, low magnitude
incidents - but may not lead to a significant reduction
in larger events. In the cases of both technological
and natural hazards the problems of low frequency
high magnitude events is likely to remain a key issue
in terms of risk management, despite efforts to reduce
occurrence of major incidents incorporated in
amendments of the “Seveso”/directive, which reach-
ed political agreement in 1995.

There are some cases where changes to technology
and/or management procedures could have a significant
impact on current levels of risk to the population in
EU Member States and in the rest of Europe. An
example is the additional risk (mortality) associated
with possible accidents at European Nuclear plants.
The predicted risk levels vary from 1-3 per 10 million-
/year in The Netherlands ta areas of the former Soviet
Union where the risk is 10-100 per million/per year.
The distribution of risk is dominated by plants in
Eastern Europe using Soviet technology (RIVM,
1994).

It has been calculated that the implementation of
western technology and safety procedures at plants
in Eastern Europe could mean a 50% reduction of
risk (from accidents) in one receptor country - The
Netherlands. This example is indicative of the sensitivity
of some risk sources to improved management.

In terms of other areas of risk, further improvements
in assessment and management of risks from the re-
lease of GMOs are likely to occur both as a result of
greater experience in the design and implementation
of assessment protocols in biotechnology and as a
result of international interest in this area of applied
research.
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In the case of technological and industrial risk, the
propased revision of the Seveso Directive and initia-
tives such as EMAS and 1SO14000 will all help to
improve standards of risk management in industry.

Natural Hazards are most amenable to planning
measures and some Member States have procedures
in place for taking account of the risks of flooding,
avalanches, landslides and earthquakes in their plan-
ning and development processes. However, it does
not appear, from the available evidence, that this has
so far had a significant impact on the economic
losses resulting from this type of risky event.
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This section deals with soil degradation and contamin-
ation, which are both issues that were not specifically
covered in the S5EAP. The main environmental pressures
on soils are physical, chemical and biological degrad-
ation. Degradation in this context can be defined as a
reduction in soil quality and implies changes in soil
properties  and  processes; these  changes
can have an adverse impact on their stability and
productivity.

Human activities such as agriculture, industry, urban
development and tourism give rise to soil degradation,
the extent of which is determined by, among other
things, the physical, chemical and biological proper-
ties of the soils.

Soil performs a number of valuable functions:

® it acts as a medium for living organisms (animal,
vegetable and microbial);

@it acts as a natural filter for solid and liquid
materials;

@ it provides natural buffering capacity via processes
of adsorption and neutralisation;

® it assists in chemical, biochemical and biological
processes; and

® it provides pathways for the subsurface water trans-
mission via groundwater recharge and subsurface
flow.

The most severe causes of soil degradation in Europe
in terms of their irreversibility are erosion and pollu-
tion (including acidification and contamination by
heavy metals).

Soil Erosion. Surface erosion (surface wash) con-
sists of the detachment, transport and deposition of
soil particles. While a certain level of surface eros-
ion occurs naturally in all ecosystems, rates can be
accel-erated by soil disturbances, changes in plant
cover, or by other human activities that generate
concentrat-ed overland flow and expose more soil
to the forces of rainfall and runoff. Additionally,
natural ecosystem processes such as wildfires can
also accelerate surface erosion. One of the most
important impacts of surface erosion is the decrease
in site productivity caused by the loss of nutrient-
rich -surface soil. Furthermore, the sediment (and

the nutrients and toxic chemicals adsorbed on the
sediment) can degrade surface water supplies and
deposit in beds of reservoirs, lakes and streams.

Soil pollution may be more site specific (contami-
nated sites) but residence times of substances (acids,
heavy metals, pesticides and fertiliser residues, nitrates,
etc) are much longer than in air or water, so effects
can remain hidden over many years until the pollut-
ants become released to contaminate food supplies
and drinking water. The effects of past waste disposal
and agricultural practices may influence wide sur-
rounding areas. Other forms of soil pollution are di-
ffuse: acidification and fertilisers/pesticides are dealt
with in Sections 4.3 and 4.7.

Other major threats to soils include soil compaction,
loss of organic matter, loss of soil fauna and flora,
sterilisation, salinisation and waterlogging. Many of
these impacts are interrelated and can result in a
downward cycle of degradation. Some are irrevers-
ible (eg, loss of organic matter) and others are rever-
sible (eg, compaction).

The extent of soil degradation depends on physical
conditions such as the climate, topography, soils and
geology of the area. In addition, economic activity
(agriculture, industry, tourism, energy and transport)
have both site-specific and wider catchment area
impacts, since the impact on one site may have far
greater impacts on users (other farmers, industry or
urban dwellers) downstream.

Environmental policies and EU targets

While the processes of soil degradation and contam-
ination have been evident for many years, the need
for Europe-wide action to protect soils has only
recently been recognised. The issues of erosion and
contaminated land have been seen as national, region-
al or site specific and have not been addressed in the
5EAP. Policy targets and measures to date have been
limited to those listed below.

® UNECE, European Soil Charter, 1977, which recog-
nised the need to implement soil protection measures.

@ EU Directive on Sewage Sludge (86/278/EEC) which
regulates the use of sewage sludge in agriculture and
sets limit values for concentrations of heavy metals in
sludges and soils. Recommendations for lowering of
upper limits for all metals are under discussion.

® EU Landfill Directive (proposal) which will set
requirements for the design and operation of existing
and new landfills and particular types of waste to be
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landfilled on dedicated places. EU Drinking Water
Directive and air pollutants directives which set per-
missible values of pollutants, but do not apply
directly to soils.

Soil mapping in Member States is generally carried
out using national soil mapping systems based on the
diagnostic properties of soil harizons within the over-
all soil profile. The terminology and descriptions of
these frequently vary from country to country. Tradi-
tionally soil mapping has focused on agricultural
applic-ations. Soil parameters of environmental sig-
nificance are not routinely analysed and so the data
on which an overall analysis of the state of soils in
the EU15 with regard to problems of soil erosion and
soil pollution could be based are very limited.

Map 4.10.1: Water erosion of soils in EUT5
Source: Van Lynden, 1991

Soil erosion

While it is clear that soil erosion is increasing in
Europe (Blum, 1990) the information is not available
to calculate the extent or trends in loss. However,
maps in the Dobris report show the occurrence of
water and wind erosion in 1994, based on assess-
ment of the severity of loss of topsoil and terrain
deformation (EEA, 1995). These maps highlight the
features listed below.

e Water erosion: there is widespread potential for
water erosion on the land surface of the EU (see Map
4.10.1). The area of land with a high erosion risk in
the Southern Member States is 22.9 mio ha (about
10% of the rural land surface). The extent of this risk
extends to one third of land in Portugal, 20% in Greece,
10% in ltaly and 1% in France. A report by ICONA
in Spain (1991) shows that some 44% of total land
area is affected by erosion and 9 mio ha (18%)
currently loses more than 50 t/ha pa, which is con-
sidered the critical load for erosion; national average
losses of 27t/ha/pa were reported, compared to soil

Water erosion

Loss of topsoil, Severity extreme

Loss of topsoil, Severity strong

Loss of tapsoil, Severity moderate
Loss of topsoil, Severity light

Terrain deformation, Severity extreme
Terrain deformation, Severity strong :
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formation: of 2-12 t/ha/pa. The cost of soil loss,
including reduced lifetime of reservairs, loss of agri-
cultural production and damage due to flooding, is
estimated at 280 mio ECU pa. The cost of rehabilita-
tion to restore plant cover, improve water retention
and protect soil is estimated at some 3,000 mio ECU
over a period of 15-20 years. ‘

@ Wind erosion affects mainly localised parts of the
east of England, west of France and The Netherlands,
Northern Germany and the coasts of Sicily.

® Areas susceptible to desertification are shown in
the CORINE data base, but much more detailed
assessments are needed to delineate areas suscept-
ible to this complex process and to further under-

® serious pollution has occurred at some 20% of
present and former industrial sites in The Netherlands
(Meeder and Soczé, 1992); and

® 10-20% of 135,000 suspected sites (industrial,
landfill and military) will turn out to be contaminated
(NATO/CCMS, 1992).

Little information is so far available on levels of
potential contaminants, which are numerous, some
with unknown effects on human health and ecology.

The estimated cost of a 15 year clean up programme
for critical sites alone is expected to be in excess of
26 billion ECU. These figures probably underestimate
the true extent of contamination, since information
on registered sites is lacking in many countries.

stand the process itself.
Underlying factors and new insights

Soil erosion is a natural process with soil from some
areas being deposited in others through the action of
wind and water. However, the following human activ-
ities have considerably sped up the process: ’

Soil pollution and contamination

The pollution of soil by heavy metals, excess nutri-
ents, acidification and organic pollutants is a wide-
spread form of environmental degradation. The effects
of large scale contamination due to air emissions and
long range -transport in the atmosphere are also
worth mentioning. The long history of agriculture

@ agricultural activities such as intensification, re-
moval of vegetation cover and hedgerows, ploughing
against the contours of slopes, late planting of winter
crops, overgrazing, abandonment of terraces and use
of heavy machinery leading to compaction of soils,
exposure to wind and rain and an increase in the
amount and speed of surface water run-off;

and settlement, the intensive mining of minerals, and
the widespread agricultural management of soils
contribute to a complex pattern of soil pollution in
Europe.

Contaminated sites can be viewed as local point
sources of soil pollution. Since the second half of the
1980s, initiatives have been taken to record the
extent of contaminated land in the EU. A Commission

Table 4.70.1 estimated numbers of contaminated sites in the FU12
Source: Carrera and Robertiello, 1993

‘No. registered No.sites in cri Clean up costs  Estimated

report in 1992 identified some 200,000 ha of derelict - contaminated tical condition (already _;cstsf.fb' ele.l_a'n
” ¢ - S s - oEites 0 . 0 spentimie ~ up of critica
Iax?d in EU12, of which some 25.(1 is c_aused by past . R e e
mining and iron and steel activity (of which more - ptme
than 90% is in Belgium, France, Germany, Spain and S T e D e S =
the UK). In addition, some 70,000 ha in former East Begium -y . o
Germany is contaminated as a result of abandoned Deomak . el g6l 0 . gma
lignite mining. However, the actual extent of con- .;_-r:a__r;éﬁ._. - L -
tami I i is likel e several - o = =
_ nated land is unknown.and '5_ k?yto b Ia ey e o s o
times larger than the area identified in the Commis- L - - - e
sion’s report. e . .
e . 0 s 20
Table 4.70.7 shows that an estimated 55,000 registered ':m’ﬂy- L - '5';,?0{')'_ . e
contaminated sites exist in EU12 countries, of which = = e S e
. e , (M .Luxembour-\g- 3 _.*_ - R e = : 50
some 22,000 are in a ‘critical’ condition. The vast S o '. = s .
majority of the identified sites are associated with .-NEthE_F]..ands_ ._.}.3,(-1.{)1)_- - - . '1’90(.) '.
past waste disposal activities. Powml = 2 e
Spain 4300 2 o
Ho , this i ion is incomplete f num- = = — - =
owever, lhlsllnformatlo Inc mlp ete for a u. w . L o e
ber of countries that have only included landfill = - s _ . _ :
: e : Total EU12 i . e : :
rather than old industrial sites, but work done in Ger- Gefimaion)  osspn S aieon _. e

many and The Netherlands indicates that:

Note: * means available data is not complete
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@ deforestation of traditional forest cover and con-
version to agricultural land or in some © cases
afforestation with exotic species, such as Eucalyptus
with high water requirements and lack of under-
storey species;

® tourism, building of roads and dams have also con-
tributed to localised erosion in fragile areas such as
mountains; and

@ urbanisation of flood plains and development of
unstable slopes leading to increased numbers of
severe erosion events;

This intensified erosion and degradation of natural
vegetation has in turn led, especially in arid and
semi-arid lands, to changes in the micro-climate,
sometimes exacerbated by natural events such as
forest fires and eventually irreversible desertification
(defined as, land degradation in arid, semi-arid and
dry-subhumid areas resulting from climatic
variations and human activity’). Areas in danger of
desertification naturally support only sparse vegeta-
tion. Intense land uses can cause loss of arganic
matter, deterioration of soil structure, changes in
salt and water balances, reduced infiltration capacity
and higher erosion rates. The above factors have in
turn contributed to a declining viability in many
marginal farming areas, leading to abandonment of
farms and accelerated erosion. Desert areas are
now largely uncultivated, although some problems
exist on irrigated lands. Desertification has long
been recognised as a major problem in Asia and
Africa, but only recently in some parts of Spain,
Sicily and Greece. Further climate change as a
result of global warming may lead to a greater area
of the EU being susceptible to desertification (Conte
and Colacino, 1995).

Contaminants affecting soil may be in the form of
gases, solids or liquids. The most common toxic soil
pollutants include metallic elements and their com-
pounds, organic chemicals, oils and tars, pesticides,
explosive and toxic gases, radioactive materials,
combustible materials, asbestos and other hazardous
minerals. Contamination can be caused by spillage,
leakage, handling of materials from:

® ongoing activities or storage of materials or waste
on industrial sites;

@ disposal and leaching of industrial and domestic
waste in controlled landfills or illegal dumps;

® as a result of mining or minerals extraction, includ-
ing deposition of heavy metals downstream in flood
plains; and

® military activities.

Sites are often only identified when there is a change
in use (eg, conversion to residential use, on transfer of
property, or closure of an installation), although there
is no mandatory requirement for soil investigation.
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There is no EU policy to combat soil erosion or
desertification, although Community funds through
some agriculture, forestry and environment programmes
are used for specific projects in Member States to
combat erosion. Most affected Member States in the
Mediterranean area have plans or programmes to fight
erosion; many are linked to reforestation, forest fire
prevention and protection of water catchments.

The situation is not visibly improving, because the
underlying factors and processes are mostly long
term in nature and the inertia is difficult to counter-
act, despite a large number of available techniques
for reversing and remediating damage. If current
measures to combat climate change are not success-
ful, then a larger area of the EU may become
susceptible to desertification in the longer term.

The extent of contaminated land is still unknown but
new information is likely to reveal an even greater
problem than previously thought. There is no soil-
specific legislation at EU level but many countries
have guidelines or standards related to target or
threshold values for specific potentially hazardous
substances, but these vary widely. Specific regula-
tions and standards for the remediation of
contaminated areas have only recently been devel-
oped and do not yet exist in the majority of Member
States. There is therefore no agreed standard for clean-
up or for the subsequent after use of sites.

However, several Member State (such as Denmark,
Sweden and The Netherlands), have started a system-
atic recording, monitoring and clean-up programme
of contaminated sites based on established clean-up
technologies. However, the rate of clean-up is con-
strained by legal, technical and financial factors and
in particular the very high costs, which are expected
to exceed 100 billion ECU for EU12 (for both critical
and non-critical sites). The Polluter Pays Principle
has proved difficult to apply due to the long periods
over which contamination has occurred, making it
difficult to identify the original polluter, apply obliga-
tions retrospectively and impose such high costs,
when the benefits will be shared between individual
companies and society as a whole.
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Current policy proposals have therefore focused on
prevention of future contamination by developing
corporate responsibility for reducing industrial emis-
sions and the amount of generated waste (through
application of Best Available Technologies) and requir-
ing companies to develop Environmental Manage-
ment and Auditing Systems (EMAS) and risk manage-
ment facilities (Seveso Directive). In addition the
increasing attention being paid by industry to environ-
mental management systems and to standards help to
focus attention on preventative management of
potential sources of pollution.

The EC published a White Paper on Liability for
Industrial Pollution in 1994. Studies are currently
being undertaken to explore how a common liability
system and a compensation fund for the clean-up of
past pollution might work, and on how the costs and
burdens of such a system might be shared.

Better data on the extent of soil degradation and con-
tamination and establishment of monitoring networks
to assess the effectiveness of measures that have
been put in place is a pre-requisite to any more co-
ordinated approach to soil protection in the ELL.
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Nature and biodiversity

Biodiversity in the EU is under pressure from a broad
range of human activities. Loss of unique or endanger-
ed biota and their habitats is a continuing process. The
focus in Europe has mostly been on the protection of

valued habitats/ecosystems, on endangered or threat-
ened species and on important migratory species.

Biodiversity may be considered at four levels, which
are all under pressure: landscapes; ecosystems/habi-
tats; species/populations; and genes. Landscape eco-
logy and genetic diversity are relatively new concepts
to nature conservation and face difficulties in terms
of standardised definitions and measurement; they
have thus attracted less policy attention.

Map 4.11.1: Forest ecosystems: representative sites

The focus for many years was traditional, dealing
with conservation aspects of threatened or endan-
gered features. Recently, the broader range of issues
is beginning to be taken into account, incorporat-
ing the general environmental functionality of all
four levels. The biodiversity components assaciat-
ed with biological production, recycling, pollution,
etc are starting to be considered, thus rendering
integration of biodiversity with human activities
possible.

The CORINE biotopes project identified 8 key eco-
system types:*" forest; scrub and grassland; inland
waters (excluding major rivers); wetlands (bogs, fens
and marshes); coastal and marine; mountains; deserts
and tundras; and agricultural/urban ecosystems.
Maps 4.11.1 and 4.11.2 show the extent and pressures
to two exemplar ecosystems (forests and wet lands
respectively), while Table 4.77.7 summarises the
impacts and degree of severity on forest ecosystems of
the pressures arising from human activities and failure

Source: EEA, 1995

Forest ecosystems

Representative sites

Protected
Unprotected

Protected, problems and/or
stresses recorded

Unprotected, stresses recorded

Full data collected
No data collected

Forest cover
More than 500 000 ha

100 000 - 500 000 ha
50 000 - 100 000 ha

10 000 - 50 000 ha
Less than 10 000 ha
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\4_{)1 Note: The site list is not exhaustive
and more areas of European-wide
imporlance are known to exist.
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*13 Plant communities are organised into 8 broad categories of ‘ecosystems groups’ with numerous sub-categories referred to as habitat types, which are in turn
differentiated into sub-units, each of which is characterised by the presence of typical species. See (EEA, 1995) or CORINE Biotopes directory.
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to meet 5EAP targets for the major environmental
themes by the year 2000.

In general, the intensity of all human activity (agricul-
turefforestry, industry, energy, transport and tourism)
can impact biodiversity negatively or positively as a
result of either general and specific pressures.

©® General pressures include land use, destruction or
fragmentation of habitats, pollution, over exploitation
of resources (over harvesting or overgrazing) etc,
which directly affect landscapes or ecosystems, but
indirectly affect also species and genetic diversity.

@ Specific pressures include consumptive uses such
as hunting, fishing, collecting etc, which directly
affect species and populations, but which also have
severe affects on ecosystems.

However, it should be noted that while pressure from
climate change, air, soil and water pollution affects bio-

Map 4.11.2: Bog, fen and marsh ecosystems: representative sites

-

diversity in general, the major factors affecting the
quality of specific habitats and the species that they
support relate mainly to land use and land manage-
ment, including the chemical and livestock regimes.
Since agriculture and forestry account for some 80% of
land use in the EU, the intensity of agricultural manage-
ment is a major factor for many habitats. It should,
however, also be noted that the cultural landscapes in
Europe are a result of traditional agricultural practices
over a long period of time, which have contributed to a
diversification of habitats and thus biodiversity.

Environmental policies and EU targets

The overall goal identified in the SEAP is the main-
tenance of biodiversity through sustainable develop-
ment and management in and around natural habi-
tats of European and global value and through con-
trol of use and trade of species. Specific targ ets inclu-
de those listed below.

Source; EEA, 1995

Bog, fen and marsh

ecosystems
Representative sites

Protected
Unprotected

Protected, problems and/or
stresses recorded

Unprotected, stresses recorded

Full data collected
No data collected

More than 500 000 ha

100 000 - 500 000 ha
50 000 - 100 000 ha

10 000 = 50 000 ha
Less than 10 000 ha
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Table 4.11.1 Potential impacts on forest ecosystems of not reaching targets for 5EAP environmental themes

Environmental pressure

Pressure

Global scale

Climate Change

Ozone Depletion

1-3 degree temperature rise
in next 50 years

Changes in rainfall by season
and region
Wide range of estimates for

sea level rise

Increase of CO:

~ Increase in ground level UV

even if targets for 2000 are met

European/Trans-boundary scale

Acidification

Airborne pollution

Radioactive risk

Regional scale
Waste
Water
- ® quality
@ quantity

Urban Issues

Chemical and oil risk

Coastal zone management

Soil Erosion

Impact (I = irreversible; R = reversible; L = local)

Loss (or expansion) of species at limits of their range (1) '

Variable, 'may reduce diversity _Of lichens, which is currently
highest in regions with moist climates (Sweden, UK and
France) :

Limited impact except for coastal forests (L, 1))

Increased rate of growth

Not well known yet, may increase vulnerability to other

pressures (R), may also impact on species at limits of their

range (19)

Deposition of acid substances
in exceedance of critical loads

over 34% of land area (Europe)

Nitrogen depositio'n = T5P

Dieback of trees (R), acidification of soil, lakes and water
courses ' ' ' '

Changes in growth and species composition (L, R), (loss of '
lichen species, oligotrophic plants)

Impacts on biota and food chain (I), genetic change (1)

Emissions of dioxins

Nitrates loads leading to

~ eutrophication Pesticide

residues
Lowering of water table

_ Air quality; traffic conges-

tion; roads and residential
developments leading to
pressures on green space

Risk of accidental spills

Lack of sewage treatment

“ Loss of natural habitats

Loss of wetlands and dune
systems

Change in micro
climate, reduced rainfall

~ Uncertain

Loss of diversity in forested areas

Increased risk of forest fire

Pollution damage to urban trees

Pressures on green belts and small woodlands_ {'L,R}', -
Fragmentation of habitats and tranquil areas

Less impact than coastal or waterside e_c'o'sys'tefns

~ Less impacts than marine ecosystems but increased risk

of flooding; saline intrusion (L,1)

Soil compaction, faster run off, loss of nutrientsj rédu_ce
viability of existing natural and plantation forests (L,R) =
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@ Maintenance or restoration of natural habitats and
species of wild fauna and flora at favourable conserva-
tion status. Methods include: promotion, negotiation
and ratification of international conventions; or intro-
duction of legislation if EU is nonparty (see Table
4.11.2). Four of these treaties also include establish-
ment of networks of protected areas.

@ Creation of a coherent European ecological

network of natural and semi-natural biotopes under
NATURA 2000, which is based on:

Table 4.11.2 International conventions related to nature conservation

4.11 Nature and biodiversity n

— the Habitats Directive (92/43 EEC) and its annexes
and updating of the Birds Directive (79/409/EEC);

— setting ide zones and migratory corridors (which
are likely to become increasingly important for
maintenance of biodiversity);

— developing action programmes for efficient
conservation and monitoring of the sites designed
for Natura 2000; and

— increasing funds available for the management of
sites through the LIFE programme.

@ Strict control of abuse and trade of wild species
(CITES) through inventories and monitoring systems
for endangered and overexploited species and regu-
lations concerning internal and international trade
of endangered species.

Convention Secretariat/Focal point

Aim

Ramsar Convention* Bureau de la Convention

(Ramsar sites - 296) Ramsar
 Paris Convention* (World ~ UNESCO
_ Heritage Sites - 7 and 39 . :
~ Biosphere Reserves)
‘Washington Convention*
(CITES) -
~ Bonn Convention  UNEP.
- B:i_odi'vers.ity: Conventién-: - UNEP

~ Bern Convention Council of Europe

- :B'arcelona'_Cp'nventidn ' UNEP
 (linked to 94 sites -

~ Mediterranean Action Plan)

' __AII.pin:e Convention* . -

~ Helsinki Convention HELCOM

To ensure protection of wetlands of international importance,
particularly as habitats for waterbirds

To ensure national and international protection of cultural

and natural heritage of exceptional universal value

To control the international trade of animals and plants (dead
or alive)

~ To provide international obligations for conservation of

migratory wild animal species
To ensure conservation of biol'ogicai diversity, the sustainable .
use of its components and the fair and equitable sharing of

benefits arising from the utilisation of genetic resources

To provide international obligations for the conservation of
European flora and fauna and their natural habitats

To prevent, reduce and fight pollution in the Mediterranean

and to improve the marine environment

To improve protection of the alpine environment in the frame-

~ work of sustainable economic development

_ To improve the quality of the Baltic environment including
~ (Baltic Sea Protected Areas marine and coastal protected areas
o Aliinily '
- _'Comm_uhfiy Directives
- . To protect wild birds and their habitats through a system of
‘Birds Directive (Natura ; EC Special Protected Areas
2000 sites 1157 Special ' -
~ Protected Areas)
Habitats Directive (Natura EC

2000 sites)

To maintain biodiversity through conservation of natural
habitats and specific flora and fauna

* EU non member
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Finally one of the key themes of the SEAP is integra-
tion of environmental issues into wider policies affect-
ing other sectors and activities. Since all human
activities impact on biodiversity, and land use plan-
ning and management are such key determinants,
integration of environment into agricultural policies
must be seen as a key objective of the SEAP.

EU policy measures since 1992 are summarised in
Box 4.11.1.

Box 4.11.1: EU state of action in the nature and biodiversity theme since 1992

Past trends and current status

Ideal indicators for biodiversity would cover land-
scape, habitat, species and genetic diversity and pro-
vide a picture of how and why biodiversity is chang-
ing over time and in relation to human activities and
geoclimatic factors. However, as noted above, current
knowledge of landscape ecology and genetic diversi-
ty is limited. Attempts to identify useful indicators have
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have so far mainly focused on the existence and quality
of habitats/ecosystems and species/populations diver-
sity rather than on the functionality of the system and
the relations to environmental pressures. Develop-
ment of indicators for habitats face problems of
characterisation,  classification, mapping and
establishing links to other sectors, while species data
relate only to a limited number of well known taxa
and their presence or absence, rather than to their
viability and functionality.

At present the most commonly used indiatars are:

® the extent of protected areas (which still does not
reflect on the quality of habitats and the extent to
which they are being protected);

@ the number of known, endemic and threatened
species; and

@ some pollution pressure indicators using algae,
lichens and invertebrates.

Figure 4.11.7 shows average numbers of species
and the proportion which is threatened. There is an
estimated total of 3,300 wild plant species in EU12,
of which some 10% are threatened. Figures 4.11.2
and 4.77.3 illustrate the levels of endemicity for
higher plants and vertebrates for EUT5. Although
the concept of endemicity only really makes sense
with a natural system with boundaries (eg, an island,
mountain chain or climatic group), the indicator clearly
demonstrates the importance of the contribution of
Mediterranean States (France, Greece, ltaly, Spain
and Portugal) and the need for effective conservation
of biodiversity in these locations. In addition the
points listed below are worth high-lighting.

® Freshwater fish: Despite the existence of large river
systems, Europe has relatively low diversity of species,
of which almost one third is threatened.

® Reptiles and amphibians: Out of 10,550 known
species worldwide, Europe as a whole has only 71
amphibians and 199 reptiles, with the greatest diver-
sity found in the Mediterranean region — almost one
third of reptiles in the EU12 is threatened.

® Birds: Due to its particular interest for conservation
and recreation, this taxonomic group is the best
known from the point of view of inventory and quan-
titative data; diversity of bird species is particularly
rich in the UK (520), France (353) and Greece (407),
but more than 100 species are threatened in each of
these countries (28% for EU12 as a whole); many of
the threatened species, such as the Bustard, are good
indicators of wider threats to disappearing habitats
such as extensive moorlands and steppes.

@ Mammals: Europe has some 5% of the world’s
species, nearly 10% of those found are not endemic
but have been introduced from elsewhere; nearly
40% of species are currently threatened. The largest
number of all species are found in Mediterranean
countries (Greece, Italy, France and Spain), which
each have more than 80 mammal species (compared
to less than 50 each in UK, Netherlands, Denmark,
Belgium). However in several Mediterranean countries
the absolute and relative number of threatened species
is also very high - up to 65% in both France and
Greece.

® Higher Plants: Europe has some important centres
of endemism, particularly in the Mediterranean
mountains and islands (see Figure 4.71.2).

@ New EUT5 habitats: The new Member States will
increase the range of biodiversity by adding new
types of habitats to the EU, including:

— Austrian and Swedish Alpine habitats;

— Finnish and Swedish boreal forests (a new EU
habitat which has led to amendment of the
Habit ats Directive), which will increase average EU
forest cover; and ‘

— both Finland and Sweden have extensive areas of
wetland; between 1950 and 1990 some 23% of

Figure 4.11.1: Average percentage of threatened mammals, birds,
freshwater fish, reptiles and vascular plants in EL/12
Source: Eurostat, 1995
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Figure 4.11.2: Number of endemic higher plants at national level *
Source: Groombridge (1992) cited in ETC/NC, 1995

[ ,gy@‘% e a R R e R RS e s e e R R e e e

ﬁ& e g e e e SR R e e e e i e e s
*51%3 P 208 RS Le Re R PR RRL SRS RS bR ERY
e W@.ﬁéﬁnmmﬁmmwmawna@:@n@«mw«@c Sl sl w Do i e

e Ty
st o]
Al Gl
BEmEsBEY
A e ey
St G

s % B
ol — = m— o
i e e B
L waEe
i b e G
S B =
S e -
e R = =
e B
S e e
e w i

o
e e

AW R St
AR e g
PG s —] ot
P i FEEE
e e
prg e B
R FEE
st e Bt S
e e Baaa
5 B EEEE
drdEeRin S et
o wﬁ,:*&g?g SR
brace i1 T T -~ el
L = * . R S o
S wt&%fg L = # ot g Q-E&g&g*gvg
s ‘.«Eif@%- aima s S _wga@ %wgww
A R 3 e W e R HURY s
oo e R Y L e e G ;ﬁ e R
et o e ik SO G Se L TR R = 3’-&34%%3*&%@@5&*@' B g e
S B R G s R S S R e e e e
=t@>§'§w§§*w§n%uw&§>ﬁ®}3@»*‘f&ﬁ%zﬁw%*&m%wat-wg%wﬂyy@g&g G ERE
L s e e e e

*Data to be checked

Finnish marshland has been lost through conversi
on to pastures; Sweden has extensive areas of bog
and fen.

No complete inventory of habitats and their condition
exists in the EU. Corine Biotopes, started in 1985,
contains now approximately 7000 sites. Although
information does exist on land cover, this does not
provide sufficiently detailed information for mapping
the extent of key European habitats. Thus the best
available information relates to designated areas.
Table 4.11.3 shows the extent of protected area in
1990 according to the equivalent IUCN categories in
use since 1978, covering sites of international, regio-
nal and national importance. The total area protected
was 205,900 km? in 958 sites.

In 1995, sites covered by recognised international
designations for the EU15 include those listed below.

® International designations: 59 biosphere reserves
covering 32,000 ha and 7 World Heritage sites
(170 km* in France, Greece, Spain and the UK);
Ramsar: 296 sites covering 33,430 km?;

® Regional conventions: Barcelona Convention sites
cover 94 sites (3,400 km?) in France, ltaly, Greece

and Spain; Helsinki convention covers 41 sites in
Denmark, Finland, Germany and Sweden; and
® Furopean designations: Birds Directive includes
1157 sites covering 69,000 km?.

This suggests a total area with international desig-
nations of 127,000 km* at nearly 1,600 sites (adjusted
for multiple designations of some sites) (Roekarts,
1995):

However, the extent of designation does not provide
an indication of the state of habitats or the pressures
upon them. In the absence of an inventory of key
habitats or their status, the Dobris assessment provid-
es data from surveys of ‘representative’ sites to give
an indication of the pressures and status of key
habitat types. Table 4.11.4 summarises the key find-
ings for four ‘representative’ habitats, based on an

Figure 4.11.3: Number of endemic vertebrates at national level excl. fish
Source: Groombridge (1992) cited in ETC/NC, 1995
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Table 4.11.3  Protected area by ILUCN category, EU12

=

assessment of nearly 370 sites in the EU15. This
suggested that, despite the fact that some 70% of
the area under consideration had some form of
protective designation, nearly 60% of sites were
under threat.

Related to habitats, forest condition could be con-
sidered an indicator, albeit only partial, of general
condition of natural habitats in Europe. Forest con-
dition reflects the impact of different adverse environ-
mental factors: air pollution and acidification, forest
fires, weather conditions, particularly drought, and
pests and diseases; the latter ones being mostly the
consequence of trees being weakened by other
environmental stresses.

Since 1988 the EU and UNECE reports on ‘Forest
Condition in Europe’ provide information on the
health status of samples of European trees. The in-
dicator used in this monitoring exercise is the percent-
age of damaged trees (with more than 25% defoliation.)
In all climatic regions of the European continent the
share of damaged trees has increased since 1988.
Overall, this share was 9% in 1988 and 19.3%
in1994, showing a continuous increase in adverse
environmental conditions for forest ecosystems. The
figures for the EU countries are slightly lower, but
also increasing. In the last two years the share of
damaged trees in the EU has been 16% in 1993 and
17.7% in 1994, increasing both in conifers (17 to
18.6) and broadleaves (15.1 to 16.9) (UNECF/EC,
1995).

Underlying factors and new insights

Threats to habitats and to biodiversity are closely
related to land/resource use and to land management
of the habitat itself and are summarised in table

B

-

4.11.5; this table shows that energy and industry
mainly impact through pollutant emissions, while
the main impact from agriculture and tourism are
through land take and land management and associ-
ated impacting factors.

A number of positive initiatives have been undertaken
to protect and enchance biodiversity in the EU. In
particular:

Integration of nature conservation policies

Nature conservation has been integrated into agric-
ultural policy since the 1992 CAP reforms (2078/92)
through: the general reform of commodity prices; the
requirement for arable land to be set aside; the
reduction of cattle stocking rates; and the accompany-
ing agri-environment measures. The impact has been
to reduce the amount of land under agriculture (see
Sections 3.2 and 3.6).

The agri-environment measures are being applied at
Member State level, although the allocated budget is
equivalent to only 3% of all CAP spending. Zonal
programmes for environmentally friendly agriculture
are intended to further reduce adverse impact. New
programmes including long term set aside (Habitats
programmes), support for environmentally friendly
(low input and organic) farming and support for
wood-land and conservation management. These
measures have been introduced with positive impacts
since 1994 and from much earlier in some Member
States such as Germany, The Netherlands and the
UK.
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Afforestation of agricultural land is promoted under
Regulation (EEC) 2080/92 and grants under the agri-
environment package support management of neg-
lected woodlands. Afforestation for commercial
forestry is likely to continue. While insensitive plan-
tation systems of the past have had a negative impact
on biodiversity and nature, sustainable multi-purpose
forestry principles and practices introduced in most
Member States are offering opportunities for increas-
ing biodiversity in plantation forests.

Establishment of a network of sites

International Conventions shown in Table 4.11.2
have been ratified establishing an international
network of sites.

More limited progress has so far been made in the
development and management of a Europe-wide
system of biotopes. The CORINE biotopes programme
has been implemented, but it is an information
rather than a management system. More than 7000
sites are described in the data base. Not all countries
have participated in this work and criticism has been
expressed regarding the classification (geographic
and taxonomic) system and the extent to which it
therefore represents all important habitat types. An
assessment of the status and users of the system is
currently being undertaken by the European Environ-
ment Agency.

The Birds Directive designated sites have increased
from 843 sites covering 67,000 km’ in 1993 to
1,157 sites covering 68,900 km* in 1995. Annex I
has been amended and modifications to hunting

Table 4.11.4 Key ecosystem types and threats to habitats, EU150n).

seasons are proposed (COM(94)39), although some
opposition is expected from Member States where
hunting is culturally important.

The Habitats Directive is still in the process of imple-
mentation; lists were due for submission by June
1995 but most Member States still have not produced
draft lists of nominated sites. The Natura 2000
network has the potential to become an important
tool for conservation of natural and semi-natural bio-
topes in Europe with: the designation of sites; mange-
ment and monitoring requirements; and the option to
identify corridors and buffer zones for the selected
sites. The total time frame for implementation of the
Directive is 9 years and the European Environment
Agency will monitor progress.

Nature recovery programmes

The LIFE programme and Regulation 2078/92 provide
funding for a wide variety of initiatives of international
importance including restoration of rivers in Den-
mark and the UK, and the development of sustain-
able tourism in rural areas in Southern Member
States. The LEADER programme for rural areas has
funded a number of projects to restore species diver-
sity through protection and re-introduction of in-
digenous species (fruits, ponies, wildlife, etc) that
diversify agricultural production in marginal areas. In
addition, Member States have provided financial
assistance for pilot projects related to national nature
recovery priorities including:

@ liming of rivers and recovery of salmonoid fisheries
in Scandinavia;

Ecosystemtype .

" abiat theats

__ Extent/comment

 Forests

Scub&grassland

Wetlands:bogs,
- feﬂs &'majrShE§: o

‘Mountains: rocks & screes
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@ dismantling of artificial embankments and recreation
of natural water courses; restoration of dune
systems in The Netherlands; and

@ schemes for recreation of key semi-natural habitats
in the UK (including lowland heaths, calcareous
grasslands, uplands, waterside and coasts) and for
increasing the biodiversity of plantation forestry.

Impacts sectorial activities

However, negative impacts on biodiversity as a result
of the activities in each of the target sectors continue.
Habitats and species are still subjected to stress from
air, water and soil pollution, from land development
pressures and simply from the intensity of human
activities. In order to safeguard wider areas (outside
of the 200,000 km' currently protected) from
development and over use, and to reduce air and
water borne stresses on all areas and all levels of bio-
diversity, reduction of environmental pressure is
required across a number of sectors (CAP, forestry,
transport, energy, tourism, structural funds) on:
land/soil use, erosion/desertification and pollution.
Management of catchment areas for large aquatic
systems is also required.
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INTEGRATION ECONOMY
AND ENVIRONMENT

This chapter presents a summary of the contribution
of the 5EAP target sectors to each of the environmental
themes (described in Chapter 4). For a full assess-
ment of each target sector, the reader should link this
discussion with Chapter 3 on societal trends.
‘Households’ is also included as a target sector here;
although not addressed specifically in the SEAP, it
merits discussion of the issue of sustainable
consumption. Other candidate sectors for inclusion
in this section, but which have not been considered
are: fisheries, the construction sector and the environ-
mental industry.

Finally, this chapter presents a short overview of
environmental expenditures in the EU (by theme and
by sector), data availability and the impact of environ-
mental policy measures on economic development.

5.1 Target sectors

Emissions and other environmental impacts

This section covers the manufacturing sector with a
particular focus on those activities that most contri-
bute to the 5EAP themes described in Section 3.3.
These sectors include ores and metals, non-metallic
minerals, refineries, chemicals, textiles and clothing,
pulp and paper; they impact on most of the 5EAP
themes as summarised in Table 5.7.1.

Pollutant air emissions from industry have fallen sig-
nificantly since 1980; CO: emissions have fallen by
22% by 1993, while SO: emissions had almost halved
and NOx emissions had fallen by 9% by 1990,
Production of CFCs was almost completely phased
out by 1994 (Figure 5.1.7).

Figure 5.1.1: Development in emissions from the industry
sector and CFC production in the EU12 (Data on CO: emis-
sions excludes the former GDR.)

Sources: Eurostat; Eurostat/OECD, 1995

Industry profile (index 1980=100)
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EU policy measures

One of the key messages of the 5EAP is that in the
field of environment, industry must not only be seen
as part of the problem but as also part of the solution
through development of new processes, technologies
and products. The programme therefore adopts the
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dual and coordinated approach of high environ-
mental standards (set through regulations for almost
all pollutant emissions and discharges and wastes)
combined with positive incentives for industry to
further improve performance.

Key measures which are intended to reduce emissions
at source are summarised in Appendix 1 and include:

® prevention of further ozone depletion through the
phase out of CFCs, carbon tetrachloride, halons and
1,1,1-trichlorethane;

@ reduction of air emissions at source (eg, the Air
Framework Directive);

@ reduction of discharges to water (Directives for the
Discharge of Dangerous Substances to Water and
Urhan Waste Water Treatment);

® waste minimisation and control of emissions from
waste (hazardous waste Incineration Directive, the
Waste Framework Directive and the Packaging
Directive); and

® initiatives to encourage the development of ‘clean’
production processes and products; and initiatives
to encourage responsible care and risk management
(eg, regulations on the testing of existing chemicals,
environmental impact assessment and the Seveso
Directive).

Outlook

Section 3.3 presents the expected changes in the out-
puts and structure of the manufacturing sector; this
will be expected to have impacts on intensity of
energy and materials use, and generation of emissi-
ons and wastes. Based on this analysis, the industrial
sector is expected to make a major contribution to
meeting SEAP targets as follows:

@ SO emissions from combustion processes;
reducing production and consumption of ozone
depleting substances;

@ 70% reductions of discharges of heavy metal sub-
stances by air or water by 1995; and

@ CO. stabilisation where, despite considerable
uncertainty, industrial emissions appear to be
decreasing. '

In general, point sources of pollution have been well
targeted by regulations, which have often forced the
development of new end-of-pipe technologies. How-
ever, diffuse sources, such as products, have been far
less effectively tackled. The greatest successes to date
have been:

@ in environmental themes with a small number of
players, such CFCs and, to a lesser extent, VOCs;

® where technical fixes through end-of-pipe solutions
are possible (such as filters, electrostatic precipitators,
water treatment, etc); and

@ where measures have involved low or no cost
(including increases in energy efficiency, input and
waste minimisation, and changes to process).

Areas where success have been limited include:

@ the Urban Waste Water Directive, where action
programmes and designation of sensitive areas are
not yet complete and implementation has been
delayed because of costs;

@ reduction of packaging waste where systems are
not vet in place for monitoring; and

® marketing and use of certain chemical substances,
where the rate of adoption has been constrained by
the slow process of selecting substances and
agreeing on the necessary control measures.

There has also been only a limited focus on: controlling
fugitive emissions, integrated approaches to
pollution control and development of clean
technologies. The proposed IPC Directive will provide
an increased focus on clean processes and products
rather than emissions, but is not expected to take
effect before 2000. In addition, other directives (such
as VOCs, Seveso amendment and liability for industrial
pollution) that have not vet been approved will take
at least 4-5 years to come into effect and, where
derogations are offered to specific Member States or
sectors, may not be fully implemented for a further
10 years.

Given this long lead time, further gains by 2000 are
likely to result from voluntary mechanisms, self-regu-
lation and producer responsibility initiatives and the
use of economic instruments. These types of instru-
ments are being developed in the environmental
policy-making of Member States such as The Nether-
lands, Denmark, Germany, UK, France and new
entrants Austria, Finland and Sweden.



Table 5.1.1 : The impact of industry on SEAP environmetal themes ‘ Sources: ETC/AE, 1995; Eurostat/OECD, 1995; EEA, 1995
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Emissions and other environmental impacts

Road, rail, aviation and shipping transport each have
impacts on the key environmental themes covered in
Chapter 4, which are summarised in Table 5.1.2 below.
Road transport, in particular, is a major contributor to
climate change and acidification, air pollution, urban
environmental problems (congestion, land take, noise,
etc) and waste generation. The development of infra-
structure for all forms of transport modes results in
loss and fragmentation of habitats; traffic
may cause disturbance to wildlife, while acid deposi-
tion damages human health, buildings and habitats
such as heath and moorlands.

Emissions from the transport sector have increased
substantially: CO. emissions have increased by 43%
between 1980 and 1993; emissions of NOx, total
suspended particulates (TSP) and VOCs have all
increased between 1980 and 1990 by 35%, 32% -

and 13% respectively (Figure 5.1.2). Data is not yet

available on a consistent basis to determine whether
this trend has stabilised or accelerated in the last 5
years.

Figure 5.1.2: Development in emissions from the fransport
sector in the EU1T 2,
Sources: Furostat; Eurostat/OECD, 1995

Transport profile (index 1980=100)

i
R G
i e

1980 1985 1990 1995

]

EU policy measures

Transport is not subject to 5EAP targets but encom-
passes overall SEAP objectives for CO: stabilisation,
reductions in anthropogenic emissions and noise.
These targets are being addressed through a number
of measures including those to reduce environmental
problems at their source, and those to reduce
demand for private road transport through modal
shift or demand management measures. All demand
related measures are described in Section 3.5. Some
key measures relating to reduction of emissions at
source include:

@ reducing pollutant emissions (a series of directives
set technical standards and testing requirements for
exhaust emissions for new cars, commercial and
diesel vehicles);

@ reducing noise emissions (Directive 70/157);

@ improving fuel standards and fuel switching (eg,
limits on sulphur content of diesel fuels, economic
instruments to promote the use of unleaded petrol
and the ALTENER Programme).

The Auto-Oil project is an initiative by the EC and
industry to develop a new methodology for setting
future emission standards in an integrated manner
and going beyond BATNEEC.

Outlook

Reductions in emissions of NOx, CO and VOCs are
expected to have occurred from policy measures such
as the requirement for all new cars since 1993 to be
fitted with catalytic converters. Progress has alsobeen
made on policies aimed at vehicle operating standards
for HGV and aircraft. Emissions from fuel have
resulted from technological improvements and the
marketing and distribution of lead free petrol.

However, standards have been criticised for being
too lax and not addressing the cold start problem of
catalytic converters. Furthermore, the issue of par-
ticulates, particularly from diesel engines, has not
been fully addressed; this is expected to become a
major problem in urban air quality and smog
episodes to 2000. Achievement of the target of 5%
use of biofuels in the transport sector by 2000
appears highly unlikely due to the unfavourable
economics of biofuel production.

A large part of the reduction in NOx emissions
achieved to date has been offset by rising traffic
levels and the failure to significantly modify infra-
structure provision, land use planning or user be-
haviour. This has, however, been the focus of action
at the Member State level. EU and national measures
are described in Section 3.4.
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Table 5.1.2: The Impact of transport on 5EAP environmental themes
Sources: ETC/AE, 1995; Eurostat/OECD, 1995; EEA, 1995

' Theme _ Road Rail, air and shipping
Global scale .
Cl_i.f"rzat'e'c_hange : 14% of total CO: emissions 4% of total CO: emissions

. :O?dh_e'depletiph -

Stratospheric ozone depletion

 European/Transboundary scale

i A.c:idifiéati:on

e

. cher air pollution

5% of total CO emissions

51% of total NOx emissions Electricity generation for rail; NOsx from plane
take-off, taxiing and landing

Lead emissions Diesel trains emissions of particulates
34% of total VOC emissions (7% from Associated road traffic to airports and
refuelling) railway stations

18% of total particulates

 Regional scale

 Waste

~ Water resources

~ Urban environment

A

 Impacts

Disposal of used cars, tyres and Discharge of oil and hazardous materials
batteries from shipping

Run off oil, anti-freeze, etc from roads, runways, car parks to sewage and seepage
to ground water

80% of total noise emissions; urban Noise close to railways, goods yards;
congestion increases emissions, loss Noise from early and late night flights
of working and leisure time, functional :

~ efficiency of urban areas

Human health risks from accidents and Transport of hazardous substances
carcinogens (benzene, etc). :
- : Aviation and shipping are major causes of
oil seepage and spill

Protection of infrastructure provides justification for impeding natural coastal erosion
and sediment deposition processes

Coastal shipping is a major cause of oil seepage and spill

Erosion from new road building; slope Contamination of soils in old railway yards

- destabilisation and soil contamination

from run off

. Nature and biodiv‘ersit\/

Extraction of aggregates and infrastructure development leads to land take, severance
and fragmentation of habitats. Landscape impacts from new roads and airports,
dereliction of obsolele rail facilities and secandary development associated with
infrastructure
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Emissions and other environmental impacts

The production and consumption of energy produces
a number of environmental impacts, most important
of which are atmospheric pollution of SOz, NOx, CO:
and particulates arising from fossil-fuelled power
generation from power plants and refineries. Emis-
sions contribute to a number of the environmental
impacts discussed in Chapter 4 and summarised in
Table 5.1.3 below and particularly acidification (SO
and NOy), climate change (CO:), local air pollution
(SO:, NOxand particulates) and risks associated with
nuclear safety and transport of petroleum.

Emissions of CO: from energy production for EU12
have fallen by 11% between 1980 and 1993, and by
25% for both SO: and NO« emissions between 1980
and 1990 (Figure 5.1.3).

Figure 5.1.3: Development in emissions from the energy
sector in the EU12. (Data on CO: emissions exclude the
former GDR).

Source: Eurostat; Furostat/OECD, 1995; UNECE, 1995
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EU policy measures

EU environmental policies for reducing the environ-
mental impacts of energy in 5EAP focus on the
reduction or stabilisation of atmospheric emissions of
SO, NOx and CO: through reduction in emissions at

source and overall reduction of energy use. Program-.

mes to reduce energy demand include THERMIE,
SAVE, JOULE and PACE; these are discussed in
Chapter 3. Some key policies on the supply side
include:

@ reducing emissions at source (eg Large Combustion
Plant Directive, Air Quality Directives, Directive on
the Sulphur Contents of Liquid Fuels);

® fuel switching (ALTENER Programme); and

@ reducing risk ( PHARE and TACIS Programmes).

Outlook

The energy sector is expected to make a major con-
tribution to meeting climate change, acidification
and local air quality objectives. Substantial invest-
ment is expected to continue in fuel switching, end
of pipe technologies (flue gas desulphurisation, cata-
Iytic reduction, etc), least-cost planning and improved
distribution systems (eg, gas pipes with reduced N.O
and CH. leakages). Recent forecasts concerning gas
emissions are listed below.

® CO: targets for the year 2000 will probably not be
met (within a range of 1-10%) by EU12 and EUT5.
This wide range of uncertainty is the result of
uncertainties about: delays in implementation of
appropriate measures by many Member States in
order to  improve energy efficiency; the extent of
the contribution of renewable energy; the level of
further switching of fuel to natural gas and, though
likely to be unpopular, nuclear power.

® 5EAP SO: targets will be easily achieved as a result
of fuel switching, the use of low sulphur coal and
the retrofitting of FGD to power plants. Member
States have developed national plans to achieve
further reductions averaging 55%, with up to 80%
for some Member States by 2010.

@ Switching to natural gas and improved generation
technologies will also contribute to NOx objectives,
although the overall target is unlikely to be met.

Emissions and other environmental impacts

Agriculture and forestry accounts for some 80% of
land use in the EU and has significant impacts on
many of the 5EAP themes as summarised in Table
5.1.4. Ongoing changes in agricultural techniques,
equipment and agro-chemicals have led to intensifi-
cation and greater efficiency (increased production
and reduced crop loss from the same land area or the
same output from a smaller area) but have resulted in
substantial environmental problems. Intensification
requires increased use of fertiliser, pesticides, water,
mechanical equipment and supplementary feedstuffs
for livestock and has been responsible for exceedance
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Table 5.1.3: The impact of energy on 5EAP environmental themes
Sources: ETC/AE, 1995; Eurostat/OECD, 1995; EEA, 1995

of nitrate and pesticide guide levels in 85% and 75%
of agricultural land respectively.

In marginal farming areas of Europe, the combina-
tion of poor soils and past practices have led to
low farm incomes, abandonment of the land and
migration to urban areas, accelerated erosion, and
reduced viability. Some 10% of the land area of
the Southern Member states is prone lo severe
erosion.

The results of the 1994 report of the EU and UNECE
on ‘Forest Conditions in Europe’ indicates that forest

damage continues to be a serious problem in Furope.
In 1994, the share of sample trees considered as
damaged (defoliation exceeding 25%) reached
17.7% in the EU12, which represents an increase
from the level of damage in 1993. Adverse weather
conditions, particularly drought and heat, as well as
insects, fungi, game, air pollution and fires were the
most important causes of forest damage in 1994. Air
pollution is generally considered a pre-disposing,
accompanying and locally triggering factor in weak-
ening forest ecosystems. In 1994 forest fires affected
more than 670,000 ha in the EU.
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EU policy measures

The CAP was reformed in 1992, largely as a result of
the increasing cost of the price support mechanism,
which had encouraged over-production, as described
in Chapter 3. CAP now focuses on other income
support measures combined with environmental
protection objectives. The environmental targets to
2000 outlined in the 5EAP are:

® stabilisation or reduction of nitrate levels in ground
water;

@ reduced incidence of surface waters exceeding 50
mg/| nitrate concentration;

@ stabilisation or increase of organic material levels
in the soil:

@ significant reduction in pesticide use per unit of
land under production;

@ 15% of agricultural area under environmental
management contracts; and

@ increased forest cover.

Apart of the agri-environment schemes and the
Nitrates Directive, some key measures to reduce
emissions at source include:

@ preventing ozone depletion via Commission
Decision (95/107) on methyl bromide, which will
allocate production, import and use quotas;

@ reduction of emissions to water, addressed by a
series of directives (eg, drinking water, ground water,
and dangerous substances); and

® protection of nature and biodiversity through
measures to combat forest fires and protect forests
from atmospheric pollution.

Outlook

The greatest progress in respect of 5EAP targets is
being made in two areas.

@ Nitrates in drinking water: Use of nitrates has fallen
substantially and is expected to continue falling as a
result of structural shifts from arable to other crops
(although pig farming and its associated manure
leaching problems is predicted to increase; see Section
3.6). Specially designated areas, such as NVZs, have
been introduced successfully in several countries
(UK, Germany, The Netherlands, Denmark) and
farmers are developing a better awareness of the
need to have regard to the dangers of nitrate leaching.
Most Member States appear to be prioritising areas
where ground water is used for drinking water. How-
ever, due to the longevity of nitrates in groundwater,
the targets will not be met without denitrification of
groundwater.

® Conservation and protection of biodiversity: Changes
in CAP and the accompanying measures have enabled
Member States to provide incentives for farmers to

protect and enhance habitats and biodiversity (see
Section 4.11) through:

- reduced reliance on agriculture through rural
diversification;
extensive or organic agriculture by providing guid-
ance, promotion and marketing support (eg through
labelling) and improving training and information
about ecological farming methods;

— providing subsidy by unit of surface area for con-
servation, landscape and amenity values of rural
areas in conjunction with long term set aside; and

- introducing an element of cross-compliance into
EU subsidies to encourage environmentally sound
agricultural practice.

So far, 3.7 billion ECU have been allocated to
projects adopted for the 1993-1997 period. How-
ever, the agri-environment measures still only account
for some 3% of the overall CAP budget, with propor-
tions allocated to such measures varying widely
between Member States.

However, the issues of water consumption and pesti-
cide levels in groundwater are still not really being
tackled with the result that the EU12 are unlikely to
meet targets for 2000. Water use is expected to
become an increasingly important issue requiring
further action to encourage water efficiency and
reduced demand. There are no policy measures with
targets aimed at reducing NH: emissions (although
this issue will be addressed in the future Acidification
Strategy), despite the fact that agriculture is the
almost exclusive source of emissions.
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Emissions and other environmental impacts

Tourism provides real economic and social benefits
-in many EU Member States;* it is of particular
importance to peripheral areas (the Mediterranean,
rural and Alpine areas) as a contributor to regional
development. Given the importance of environmental
quality to the long term success of tourism in any
area, it can also provide positive incentives and
resources for environmental management and protection.
However, poorly managed or excessive tourism
(which exceeds the area’s carrying capacity*'”) may
have complex and wide ranging negative
impacts as summarised in Table 5.1.5.

*14 Accounting for 5.5% of GDP, 5% of export earnings 6% of total
jobs, and more than 7 million full time jobs in 1990.

*15 Carrying capacity delimits the number of people that an area
can support from the ecological, economic, social, infrastructural
and tourist perception point of view
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Table 5.1.4: The impact of agriculture and forestry on 5EAP environmental themes

Sources: ETC/AE, 1995; Eurostat/OECD, 1995;

EEA, 1995

' _The}ne

Impact and comment

Global scale

~ Climate change

Ozone depletion

35% of total CH: metbane emissions (ffom livestock):

CO:: loss of carbon sink from the removal of forest cover (posmve lmpacts :

from afforestation)
35% of total N:O emissions

Methyi br_o-mide used as crop _fumigaﬁt

- European/Ti J‘ansboune_fa ry scale

Acidification

Other air pollution

 95% of total NH3 em:ssuons from extensive |1vestos.k ammal manure arzd fertsllser

spreadlng
ACid un off from comfer plantatlons can cause aCJdlﬁcatzcm of water boches

_ :Emu;sxons of TSP and dust (from crop burn;ng and use of heavy machsnery)
Odour from s:iage and slurry

_ R_ég'iqh-al scale

Water respurces =

~ Risk

Coastal zones

' _-'.Over‘abstracnon of water resources for :rrlgahon leading to mks of salt water

intrusion in aqulfers or sai!msatlon of soils from waterloggmg or use of

- saline/brackishwater.
~ Run-off of agro-chemlcals into surface waler and ieachmg into ground water
: _accounts for 25% of total Phosphorous and 60% Nnrogen discharged to water

~ Pesticide realdues may have rmpacts on human health; risks of pousomng of wildlife
- from pestlode dnﬁ or acudental splllage of agro- chemlcais

Eut.r'op_hi:c'ation in marine waters; heavy metals in manure

Soil -éompaétidn'from use of heavy mat::hinéry, changes in"c'hérhica'! an_d_'mfg'anic

Soil
. composition of soils, loss of nutrients through over-grazing, loss of soil fertility and
adsorption rates, increased run off and erosion. Irrigation may lead to soil sahmsatlon
_ Also positive impacts from agrlcuitural act[vmes such as mcrease in green cover,
- redurhon in soil erosmn '
Impacts

Nature and biodiversity

Loss of habltats and blocfwerslty (pamcularly wetlands woodlands, natural grasslands

and hedgerows) through conversion of semi-natural habitats to arab}e, over-grazing,

~ drainage, spraying with pestrmdes over-use of water, |ntroductlon of mono-cultures

and loss of traditional Spectes and varieties. Loss of some nutrient poor habitats
(heath, chalk grasslands, grazing marshes). Positive effects where aclivities adapted
to provsde maintenance of habltats water management and pfOV}SIOH of intermediate
eiements
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In addition, unmanaged tourism can have negative
social impacts causing cultural dislocation, noise and
conflict between visitors and host communities.

EU policy measures

There are no specific targets for tourism in the SEAP.
However, Section 3.7 summarises the three areas of
action identified by 5EAP and the horizontal meas-
ures which address them. Additional measures to
directly or indirectly reduce the impacts of tourism at
source include:

@ environmental standards for drinking water,
bathing water, waste water and air emissions are
incorporated in EC directives;

@ Cohesion Fund finance for infrastructure for Spain,
Portugal, Greece and Ireland; and

® LIFE, which provides financial assistance for imple-
mentation of EU environmental policy including pro-
jects for protection and management of coastal areas
and water protection and waste water treatment.

In addition, the proposed amendments to the
Directive on Environmental Impact Assessment
(85/ 337/ EEC) will extend the number of tourism
projects covered by Annex Il (those likely to require
EIA) from the current list of holiday villages and com-
plexes, to include a wider range of potentially dam-
aging tourism projects such as ski-runs, lifts, artificial
snow installations; golf courses and associated develop-
ments; marinas; holiday villages, hotel complexes
and associated developments; campsites and caravan
sites; and leisure centres.

Outlook

Continued growth is forecast in the tourism sector,

particularly from international tourism. This places

stress on tourism  ‘hot spots’, local resources and
transport infrastructure and, when unmanaged, can
lead to deterioration of the tourism asset. Despite
continued growth in number of tourist visits, changes
in the seasonal and spatial distribution of tourism is
likely to reduce stress at peak times and areas. In-
creased awareness by the public and the tourism
industry of environmental concerns and increased
demand for more sustainable types of tourism such
as eco-tourism, farm holidays, etc are also expected
to relieve pressure on sensitive areas.

The EU’s main influence on tourism has been through
its assistance to infrastructure investment and by
demonstrating the benefits of more sustainable
approaches (eg, through the LIFE Programme). In
1995 the Commission presented a Green Paper on
Tourism, but this does not propose specific mechanisms
for delivering sustainable tourism.

Other key policy instruments such as tourism plan-
ning, marketing, management and fiscal measures
have been considered subsidiarity issues and been
implemented at the local, regional or Member State
level including:

@ Planning and bed capacity control:

— controls on land use have been introduced with
zoning for protected areas, controlled development
areas and transferable development rights, which
may be used in other uncontrolled zones;

— building controls, maximum density guidelines and
requirements for open space;

— voluntary building restrictions and controls on bed
capacity or infrastructure development to eliminate .
down-market capacity and halt the downward spiral
of degradation experienced in many down-market
resorts; and

— limits to tourist numbers — function ratios for visitor
management have been introduced for some islands,
national parks and historic sites;

® Increasing awareness of good practice through:

— good practice guides developed by hotel chains,
resorts and touring and automobile clubs;

— training of those involved in the management of
reception areas through partnerships and alliances;
and

— demands for better information about environ
mental management by individual tour operators
and hotels by consumer organisations.

Emissions and other environmental impacts

The importance of the household sector lies in its
demand for resources, the waste generated by the
consumption of those resources and its capacity to
influence industrial and commercial activities
through its spending power. The households sector,
although not specifically included as a key sector in
the 5EAP, is targeted through policies to reduce the
environmental impacts of the direct use of energy,
transport, tourism, agricultural and industrial prod-
ucts and services by this sector. The environmental
impacts of this sector are summarised in Table 5.1.6.

Households have proved an extremely powerful lobby
group for changing company and government attitudes
by demanding less environmentally damaging products
and policies, as demonstrated by the impact that
consumer boycotts have had in changing the recent
Shell decision on deep sea burial of decommissioned
oil rigs.
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Table 5.1.5: The impact of tourism on 5EAP environmental themes
Sources: EEA, 1995; ERM, 1994; World Bank/European Investment Bank, 1990

Thé;me

Impact and comment

Global scale

_-Climafe cha’ng'é:g-'."

CO: emissions from energy and traffic

- F Umbean_/‘Transboundary scale

' _Acidific'at'ion z}md other ail;'pol!utioh

Impacts associated with road and air traffic include congestion, emissions,

parking, etc— particularly in coastal zones, mountains, historic cities.

~ Regional scale '

Waste management

- Water resources

~ Urban environment
Risk

Coastal zones

- Soil

Lack of sewage and effluent treatment and disposal. Only 30% of sewage from
Mediterranean coastal towns receives any treatment before being discharged

_and as a result some Mediterranean beaches failed EC bathing water quality

tests (Spain 7%; France 13%; ltaly 8% and Greece 3% in summer 1992). The total
cost of developmg the necessary level of sewage treatment is estimated at more
than ECU 8 bll[lon :

-Unsustainabl'e Waier use in southern Europe (for drinking, bathing, golf course and

water theme parks) contributes to increased forest fires (estimated at 200,000 hapa

: of Mediterranean forests)
Induced pressures for water use in agncu]ture

Conges_tibm noise, litter, overcrowding and damage in historic towns and sites.

Spi-!lages from pléasur.e boats are a sourcé-of pollution.

Water pollutlon and unsafe bathing waters; development preqsures for second homes;

coastal erosaon from recreanonal activities

-Compactlon of s50ils and erosion from waikmg, cyclmg and winter sports in sensitive
or mountalnous areas :

Impacts

~ Nature and biodiversity

Loss of ha_bi'ta'ts associated with tourism infrastructure (accommodation, marinas,
~ golf courses, roads, airports, etc); eg, arotnd the Mediterranean 75% of dune

systems have been lost since 1960, leading to loss of breeding grounds eg, for

Degradation of natural and built heritage, disturbance to flora and fauna from
excessive visitor _numbers or concentration at peak times

~ loggerhead turtles. Over 500 Mediterranean plant species are threatened with extinction
(see Section 4. H)
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Table 5.1.6 : The impact of households on 5EAP environmental themes
Sources: ETC/AE, 1995; Eurostat/OECD, 1995; EEA, 1995

Theme Impact and comment
Global scale
Climate change 19% of total CO: emissions, mainly from ceal burning,

7% of total CH+ emissions from domestic sewage

Ozone depletion About 20% consumption of all ozone depleting chemicals from use of aerosols and:.' '
fridges (experience from The Netherlands) -

Europ_ean/f ransboundary scale

Acidification 5% of total SO- emissions from coal and oil burning; SO: and NO from prlvate L
car use o
Other air pollution 10% of total VOC emissions from paints, solvents and refuelling of cars;

emissions of particulates, black smoke, heavy metals and dioxins from energy
use and incineration of waste

Régionaf scale

Waste management 8% of waste generation directly (estimated at 380 kg/pc/pa in 1992) including chemica
and toxic wastes include pesticides, oil, paints, batteries, medicines; indirectly Wé‘ét’
generated at earlier stages of productton of consumer products plus bu;ldmg was’[es
used cars etc -

‘Water resources - 65% of public water supply is taken from groundwaiér'; households aééqunt'fpr _;5_-3"0%':
of total water consumption (EU12), most of which is treated to drinking Watér standard.
Discharges to sewage account for 50% total phosphorous, | 24% of mtrogen as wei] as _
organic matter and suspended solids, oa!s and Iubrlcants - : - -

Urban environment 75% of households have at least one vehicle, an increase of over 2_0%’??:1.;'3351' .
10 years ' '
Risk - Use/emissions of dangerous substances in building (asbestos, radon, etc) and in

consumer goods (bleaches, disinfectants, chlorinated compounds)

Coastal zones Demand for second homes

Soil Waste requiring disposal to landfill; .ﬂy tipping

Impacts

Nature and biodiversity Demand for land for housing, retail and leisure activities. Aveﬁéige 'l-and:.-uéé .

figures for housing in EU12 range from 80m? (Greece) to 105-7m’ (Dehmark .an'd_- .
The Netherlands). 2% increase in the extent of urban areas over the decade to 1991
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EU policy measures

There are no specific policies or targets in the SEAP
in relation to the household sector, although it is
affected by policy measures in other sectors and
themes including: control of emissions from mobile
sources and products; improving energy efficiency;
and reducing waste generation.

To date, policies have been mainly targeted at producers
of consumer goods and services (car producers,
household white’ goods, packaging, agricultural
produce), but include a number of measures to in-
crease consumer awareness about particular products
and means of disposal and waste separation and
about sustainable lifestyles. Ecolabelling of washing
and dish washing machines, light bulbs, fridges and
labelling of environmentally friendly and organic
food products have been achieved so far but only
cover a tiny proportion of household consumption.

Outlook

If there are to be significant reductions in pollution
and environmental problems in the years to 2000,
then future policy needs to focus on consumers
and domestic consumption of energy, water and
transport. This will prove to be difficult to tackle due
to:

@ the large number of players involved;

@ the difficulty in developing messages which are
acceptable to consumers while bringing about the
necessary changes in lifestyle; and

® reluctance to increase price levels to anything like
the levels which would be required to change
consumption patterns.

For these reasons the focus until now has been on
sustainable production rather than consumption. The
period between 1990 and 1995 has been one of sig-
nificant development of technologies and products to
reduce environmental burdens associated with products
and production processes (eg, catalytic converters,
consumer white goods, CFC-free goads etc).

The Eurobarometer survey shows that consumer
environmental awareness or willingness to act
increases with living standards. This trend is already
observable in northern Member States, where
policies are beginning to focus on households: the
economic implications of fiscal measures such as
eco taxes and road pricing are targeted at this sector.

Increased environmental awareness and its asociated
improvents have been initiated from a variety of
sources:

-

@ initiated by Member States (eg, in Sweden, infor-
mation on dangerous substances is being provided
by local authorities to households in order for them
to develop their own actions, which have included
boycotts, demands for product labelling, discussions
about chemical storage and use etc with companies);

® initiated by producers associations (eg, producer
responsibility,  voluntary  agreements/codes  of
conduct and covenants) to provide consumers with
more  sustainable consumption choices; and

@ demanded by consumer associations (eg, product
labelling, codes of conduct for industry, recycling
systems; the development of the German Green Dot
system is largely attributed to the success of an infor-
mal consumer scheme which encouraged shoppers
to leave packaging in shops).
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5.2 Environmental costs and

expenditures

Any consideration of the costs of implementing environ-
mental policy measures is underpinned by the notion
that the environment, as a resource, is to be valued

_ for the benefits that are derived directly and indirectly
from its existence and use.

To evaluate the effectiveness of environmental
policies requires an indication of the value of the
environmental and social benefits (including costs
avoided, such as clean-up costs), which flow from
the implementation of the identified measures and
the associated cost streams. This will enable the econo-
mic implications of environmental protection across
all policy fields to be analysed. For example, the
external cost of current transportation systems in the
EU is assumed to amounts to about 4% of GDP (DRI
et al., 1994).The external cost includes environmental
pollution, accidents, traffic jams, etc.

The costs of implementing policy can be incurred by
governments and the private sector including agri-
culture, industry and households. The polluter pays
principle aims to apportion the cost of improving or
stabilising the quality of the environment to those
responsible for its degradation. The integration of
environmental policy and the polluter pays principle
into other sectors of economic activity should lead to
a more equitable distribution of environmental
expenditure between the public and private sectors.

The benefits of taking action via environmental
policies should be set against the costs in order to
provide a link between environmental and economic
information. The direct benefits can be classified as
follows (and described as costs of inaction):

e improvement in environmental quality;

@ reduction in environmental degradation; and

® restoration of environmental quality (eg, through
clean up of contaminated land).

These direct benefits will lead to further social and
economic development by creating further spin-offs
such as increased quality of life, health improve-
ments, the protection of species and habitats, job
creation, etc.

Data on environmental expenditure

Statistics on environmental expenditure have been
collected by the sources listed below.

@ OECD has gathered statistics through questionnaires
sent to member countries in 1992 and 1994, which
were designed to gather data on pollution abate-
ment and control expenditure. Costs are presented
based on expenditure by the public sector, the
private sector and private households; costs are
divided by three environmental media (air, water
and waste).

@ A study has been carried out for the Commission
(ERECO, 1993) which examines expenditures by
sectors involved in the recycling and emissions abate-
ment industries. This includes measures aimed at
protecting the natural environment. The expenditure
data is based on estimates from various sources
within most Member States and gives a general idea
of expenditure levels that need to be further explored
by detailed surveys.

@ Furostat are developing the European System for
the Collection of Economic Data on the Environment
(SERIEE), which currently focus on establishing an
Environmental Protection Expenditure  Account
(EPEA). This will compile expenditure data by theme
(ambient air and climate protection, waste manage-
ment, protection of soil and groundwater, noise and
vibration abatement, protection of biodiversity and
landscape, and other environmental protection
activities) and by sector (government, industry,
households). Data collection for the government and
industry sectors is currently in progress; the results
will be published when sufficient data have been
supplied by Member States.

A number of issues have arisen in relation to the
methodology for collecting and comparing statistics
on environmental expenditure across countries; the
main points are summarised below.

@ Definition of environmental expenditure: It is
generally agreed that the definition should include
all activities aimed at the prevention, reduction and
elimination of pollution and other degradations of
the environment. Excluded from the definition are
activities which result in environmental protection
but did not have this as their main aobjective. For
example, activities undertaken primarily to comply
with health and safety legislation but which result
in an improvement in the environmental  performance
of a process, or where investment is under-taken for
profit-maximisation with environmental spin-offs.
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® Integrated techniques: Where expenditure involves
the installation of end-of-pipe abatement measures
this is a straightforward addition. However,difficulti-
es arise where environmental protection is achieved by
means of process change (ie,integrated or clean’
technologies). This will require the identification of
the proportion of the capital expenditure that relates
directly to environmental protection. The resolution
of this issue will become increasingly important as
environmental policy moves to focusing primarily on
the prevention of pollution from occurring. The
proportion of expenditure on clean technologies will
increase in the future; this will lead to a reduction in
the need for end-of-pipe expenditure.

® [ransfer payments: Payments for financing or
compensating for activities aimed at environmental
protection are included (eg, payments to farmers to
compensate for setting land aside to reduce the environ-
mental impacts of intensive agricultural practices).
Taxes and charges levied for the purpose of environ-
mental protection are also included. By including
these, steps need to be taken to ensure double
counting of costs does not take place.

Total environmental expenditure in the EU12 has
been estimated at about 63 bn ECU in 1992** From
1980 to 1985, the level of environmental expenditure
remained relatively stable. Expenditure on environ-
mental protection has been increasing steadily since
1985 at about 4% per annum, although since 1990
growth has been slower at 1% per annum (Figure
A

Environmental expenditure by theme

Environmental expenditure as a percentage of GDP
varies by theme from an average of 0.5% for waste
water treatment to less than 0.2% for air quality. In
general, the northern Member States have so far
spent a larger proportion of GDP on environmental
measures than the southern Member States.

*16 The ERECO study excluded the following activities: energy
management, drinking water supply, improvements to the human
habitat, expenditure on R&D.

Figur 5.2.1: Development environmental expenditures in EU12
Source: ERECO, 1993
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Expenditure on waste water treatment measures
accounts for the largest share of total environmental
expenditure. This theme has traditionally accounted
for a significant share of total expenditure mainly as
a result of legislation on surface and bathing water
quality and, more recently, the Urban Waste Water
Directive, requiring increased or upgraded treatment
capacity. The EC has estimated that the provision of
support for urban waste water treatment and renova-
tion of water supply distribution systems will be in
the order of 280 bn ECU over the next 12 years (EC,
1993).

OECD surveys similarly show the protection of water
resources accounting for the largest share of expendi-
ture on pollution abatement activities (OECD, 1993).
Waste management is the next most significant area
of environmental spending, accounting for 33% of
total expenditure in the EU12. As with water resour-
ces, the public sector accounts for a greater share of
total spending than the private sector. Spending on
air pollution control, noise abatement and the proc-
tection of natural resources together account for 17%
of total expenditure in 1992. The majority of spen-
ding in air pollution and noise abatement was carri-
ed out by the private sector.

In Sweden and Austria the situation is similar, with
the majority of spending incurred by the public
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Costs of environmental protection by theme

- :Costs of protectmn

'mdustn_

Fran e,

(see Sectron 4 TO) Remedsaﬂon of all contammated SitES {;nciudmg both landﬁll and
mtes) is est:mated at over TOO bn ECU - -

_:As a result of pohcy measures to contr(}l SO: and NOx emasslone ccntrol costs erI _
. -'mcrease dramatfca!ly The :nstailanon of 50O: and NOA control technoiogles at coal §|red
'- '_ power stanons is expected to increase electricity generatmg costs thr()ughout the EU by

_ 15-30%. In Germah the costs for NOx control were 3.6 rmo DM in 1990 rising to
B mlo DM in 000 for SO:, the c@sts are expected to mcrease from 6. Smm DM m 1990 '
- ._-_'toi 5 mio DM in _000 ' .

o The cos‘{s o? comply; ng wgth the proposed Solvents D|rect1ve atmed at reducmg VOC
. 1s from industry, were estimated for 16 of the 20 sectors affected by the .
- _ieg la__ n. Thls pIaced the toiai EU costs at about 3.5 bn Ecuy per annum. Costs varied
by industry sector from net savings expected for vehicle refinishers to tatal seatm costs of
- ".'ahsut 600 mIO ECU per annum for surface cieamng actlv:ttes - '

- ,Comphance wrth the requlrements of the proposai on the sulphur c:ontent of inqutd fueis
- s expected to cost the refmery mdustry an adcinmnal 2bn ECU per year '

. '._About 7{)% of expendlture on waste Water managemenl is spent on the nanonal networks _
. of: sewage and urb' n waste water treatment The requrred 1eve| of spendmg 15 expected

has es‘nmted that thetntai ehmmanon of unauthonsed dumpmg
an mvestment of 6bn ECU over a ten year penod -

. _;Germany has planned to spend 15 bn DM over flve years for the decontammation of
_ sites in the new Lander (1 S bn DM Qf th(s was allocated to the clean up of open—plt
= _..-COEiE mines). . ' . L . . e

sector in the areas of water resource and waste
management.

Although official environmental expenditure statistics
are available for the broad environmental themes
described above, they do not fall into the same cate-
gories of environmental theme defined in the 5EAP.
In order to give an indication of the level of spending
required to meet existing policy measures or the esti-
mated cost of meeting proposed policy measures,
Table 5.2.1 summarises available information on

“each of the SEAP themes in terms of environmental

protection spending at EU12 or country level.

Forecasts of environmental expenditure in the EUT2
over the period 1995 to 2000 show the greatest
increases in the area of waste management (8.5%)
and waste water (6.2%) (see Figure 5.2.1).
Expenditure on the protection of the natural environ-
ment will also increase significantly (3%) although
this will be from a much smaller 1990 level of
expenditure. Expenditure on environmental protection
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is expected to increase as a result of stricter environ-
mental policies but also due to general economic
growth.

Forecasts of environmental expenditure are also
available for The Netherlands to the year 2000; these
are based on a long term economic scenario which
incorporates assumptions about developments in
Central and Eastern Europe and the volume of world
trade (RIVM, 1994). These forecasts show a slightly
different pattern with the greatest spending increases
expected in air pollution control, noise abatement
and waste management respectively. Most of the
increased expenditure in air pollution control is
expected to be incurred through increased operating
costs in the private sector.

Environmental expenditure by sector

Data collection currently in progress for the SERIEE
EPEA will provide a central and consistent set of data
on environmental expenditure by sector. Presently
available data for some countries and approximate
estimates from studies support some general observa-
tions on this subject.

In 1992, the public sector incurred 60% of total environ-
mental expenditure across the EU12. This shows a
falling share of expenditure borne by the public sec-
tor from 68% in 1980 and 65% in 1985. A break-
down of environmental expenditure by the public
and private sectors in the main environmental
themes is shown in Table 5.2.2.

Overall expenditure is expected to more than double
between 1990 and 2000 as a result of environmental
policy measures. The distribution of costs across
sectors will change slightly; costs will fall more on
the individual sectors, hence lowering the overall

Table 5.2.2: Environmental expenditure by theme and sector in the EU12 in 1992 (mio ECL)

proportion of environmental expenditure incurred
through public spending. An outlook for The Nether-
lands forecasts a reduction in public environmental
expenditure from 56% in 1990 to 42% in the year
2000 (RIVM, 1994). Similar trends are expected in
other EU Member States due to current environmental
policy (‘shared responsibility’) and the development
of the polluter pays principle

The Netherlands also has data on environmental
expenditure by economic sector incurred in 1990
and forecasts for the year 2000. Costs in the agricul-
tural sector are expected to increase quite significantly
from 2% to 8% of total expenditure (due to manure
and ammonia measures). The share of spending in
the transport, industry and energy sectors and house-
holds will all increase slightly. The share of costs fal-
ling on each sector will vary by Member State for
many reasons including: the level of economic activity
by sector, rate of growth of each sector, the degree of
implementation of environmental policy measures
and the baseline quality of the environment.

The past focus of environmental protection has been
directed towards regulation; there has been consider-
able concern that this ‘command and control’ approach
imposes a significant cost burden to certain sectors,
and results in trade distortions and reduced inter-nati-
onal competitiveness.

The present emphasis of environmental policy is to
encourage the shift towards the sustainable manage-
ment of environmental resources and behaviour. This

Source: ERECO, 1993

Theme ~ Public sector

~ Privatesector

of -f{ital_: spent

 Waste management e 811
:' Wastewater treaimem - :_"':1_5_,?.3::15' .
... e o
Protect:onofnatural _efn.viro.h'm'é_ﬁt . ._ 1,928 . 29 : 1’95? .
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hinges on the recognition that environmental pro-
tection, and economic growth and employment are
not mutually exclusive objectives but are very much
dependent. The Delors White Paper, Growth, Com-
petitiveness, Employment, recognises the structural
links between environment and employment and the
unsustainable nature of development in the past
which has led to the overuse of environmental
resources. Developments aimed at valuing and acco-
unting for these resources is integral to the move
towards clean technologies, resource conservation
and improved quality of life.

A number of studies have considered the impact of
environmental policies on economic development
and conclude the overall effect to be minimal. An
OECD conference on trade and the environment in
1993 came to the following conclusion: “Empirical
studies show that the costs of pollution control are a
small part of total costs in most sectors and that near-
ly all the OECD countries have introduced similar
environmental measures at roughly the same time.
Environmental measures have not been the source of
significant cost differentials among the major com-
petitors and have had minimal effects on overall trade
between OECD and non-OECD countries” (OECD,
1993b).

Some sectors are affected more significantly than
others. In particular, concern has been raised about
the economic feasibility of adopting certain measures
by the SME sector (small to medium sized enterprises);
the EU recommends national programmes of assistance
to strengthen the competitiveness of SMEs such as
access to finance, technology transfer, training and
information sources. SMEs are less able to pass on
increased costs to end users as overall they have less
influence on the market.

Environmental regulation, combined with increased
levels of awareness and incentives to protect the
environment, has enabled the growth of the environ-
ment industry (the provision of goods and service for
environmental protection activities), which was esti-
mated by ERECO to be worth about 85 bn ECU in
1991 and is forecast to grow at a rate of 5% per
annum (European GDP is forecast to grow at 2.5%
per annum). In addition, the expansion of this industry
has resulted in a direct value-added of about 50 bn
ECL);

The growth of the environment industry also has an
associated job creation potential. Public expenditure
associated with EC programmes in Objective 1 regions
(the least favoured regions), estimated to average 2.5

bn ECU per annum over the period 1993-2000,
could create 100,000 permanent jobs and 200,000
related jobs in the environment sector over the same
period. The OECD estimated 10 jobs per USD million
in environmental expenditure in 1990 (cited in
Repetto, 1995). An analysis of joh creation from sector
growth must be considered in the context of the
overall job market and the opportunity cost of
employment in other sectors. The economic impact
ofenvironmental policies may lead to a change in the
overall mix of industries by encouraging the adoption
of clean technologies in traditionally ‘dirty” industries
and reducing their environmental impact. The associated
job creation will depend to some extent on the relative
labour intensities of different mixes of industrial
development.

The implementation of clean technologies can also
lead to financial savings (eg, energy conservation
measures as part of the climate change programme
or waste management to reduce the quantity of
waste produced and encourage recycling). Research
and development in these areas may also confer
opportunities to some sectors in terms of, first mover
advantages’. In addition, as stricter environmental
requirements are imposed elsewhere, the adoption of
clean technologies may become a condition for
access to certain markets. Environmental taxes to
encourage more sustainable, less polluting forms of
behaviour across sectors will raise revenue, and
there may be possibilities for ear-marking this revenue
for further environmental improvements.
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Acronyms and Abbreviations

ACRONYMS AND ABBREVIATIONS

ALTENER Pilot projects for promotion of renewable energy
(EC programme)

AQG Air Quality Guidelines (WHO)

BAT best available technology

BATNEEC best available technology not entailing excessive

. costs

bbl barrel

BEP Best Enviromental Practice

bn billion (109)

BOD biochemichal oxygen demand

BSS Basic Safety Standards Directive

CAP Common Agricultural Policy (EU)

CCE UNECE Coordination Centre for Effects (at RIVM)

Cd cadmium

CDIAC  Carbon Dioxide Information and Analysis Center
(USA)

CEC Commission of the European Communities
(now known as European Commission)

CEN European Committee for Standardisation

CFC chlorofluorocarbons

CH, methane

CHP combined heat and power

CIPRA Commission for the Protection of the Alps

CITES Convention on International Trade in Endangered
Species

cm centimetre

CcO carbon monoxide

co, carbon dioxide

CORINE  CO-oRdination of INformation on the Environment
(EC)

CRP Current Reduction Plans

CZM Coastal Zone Management

dB (A) desibel

DGXI EC Directorate-Generale X| (Environment, Nuclear

Safety and Civil Protection)

DHV DHV Milieu & Infrastructure BV (The Netherlands)

EAP Environmental Action Programme

EBRD European Bank for Reconstruction and Development

EC European Commission (sometimes European
Community)

ECU European Currency Unit

EEA European Environment Agency

EFTA European Free Trade Association

EIA Environmental Impact Assessment

EIB European Investment Bank

EINECS  European Inventory of Existing Chemical Substances
(EC)

EIONET  European Information and Observation Network
(EEA)

ELINCS  European List of Chemical Substances

EMAS Eco-Management and Audit Scheme

EMEP European Monitoring and Evaluation Programme

EPEA Environmental Protection Expenditure Account

EPOCH  European Programmme On Climate and Natural
Hazards (EC)

ERECO  European Economic Research and Advisory
Consortium

ERDF European Regional Development Fund (EC)

ERM Environmental Resources Management (United
Kingdom)

ETC/AE  European Topic Centre on Air Emissions (EEA)

ETC/AQ  European Topic Centre on Air Quality (EEA)

ETC/IW  European Topic Centre on Inland Waters (EEA)

ETC/NC  European Topic Centre on Nature Conservation
(EEA)

EU European Union

EU12 the twelve Member States of the EU (upto end 1994:
Belgium, Denmark, France, Germany, Greece,
Ireland, Italy, Luxembourg, Portugal, Spain,
The Netherlands, United Kingdom)

EU15 EU12 plus the three new Member States (since

1995: Austria, Finland and Sweden)



Acronyms and Abbreviations

Eurostat  Stastistical Office of the European Union (European
Commission, Luxembourg)

FEEE Framework Convention on Climate Change (UN)

FEE Federation for Environmental Education

FGD flue-gas desulphurisation

f.o.b. free on board

FEOGA  European Agricultural Guidance and Guarantee
Fund (EC)

GDP gross domestic product

GDR (former) German Democratic Republic

GESAMP  Group of Experts on the Scientific Aspects of Marine
Pollution

GHG green house gases

GMO genetically modified organisms

GNP gross national product

.

h hour

ha hectare |

HCFC hydrochlorofluorocarbone

HELCOM Helsinki Commission

Hg mercury

HGV heavy goods vehicle

HYV high-yealding-variety

IATA International Air Transportation Association

ICRP International Commission on Radiological Protection

IEEP Institute for European Environmental Policy (United
Kingdom)

IIASA International Institute for Applied Systems Analysis

IMO International Maritime Organisation

IPC Integrated Pollution Control

IPCC Intergovernmental Panel on Climate Change

IPPC Integrated Pollution Prevention and Control (now
known as IPC)

IRPTC International Register of Potentially Toxic Chemicals

1SO International Standard Organisation

IUCN International Union for Conservation of Nature

JOULE new energy technology and promotion programme (EC)

kg kilogramme

km kilometre

km? square kilometre

kt kilotonne (1000 tonnes)

| litre

LCPD Large Combustion Plants Directive

Leq Equivalent sound pressure level

LEADER  Links between actions for the development of the
rural economy (EC programme)

LIFE The Financial Instruments for the Environment (EC
programme)

LRTAP Long-Range Transboundary of Air Pollution (UNECE
Convention)

LU livestock units :

m metre

m? cubic meter

MARPOL Marine Pollution Convention

MARS Major Accident Reporting System (EC)

mg milligramme

mio million (106)

mn minute

Mt megatonne

Mwh megawatt hour

N nitrogen

N, O nitrous oxide

NERI National Environmental Research Institute {Denmark)

NH, ammonia

NGO non-governmental organisation

NO, nitrogen oxides

NO, nitrate

NO,-N N content of NO, (Tmg NO,-N =4.43 mg NO,)

NPK nitrogen, phosphate and potassium

NVZ Nitrate Vulnerable Zone

(1) ozone

ODP ozone depleting potential

OECD Organization for Economic Cooperation and
Development

P phosphorus

pa per annum

PACE energy efficiency programme (EC)

Pb lead



Acronyms and Abbreviations

pc per capita

PCB polychlorinated biphenyl

PHARE  Poland, Hungary - EU Assistance for the reforms of
the economies (now entended to all eastern
countries)

PM particulate matter

ppb percentage per billion

ppm percentage per million

RIVM National Institute of Public Health and Environmen-
tal Protection (The Netherlands)

RTD Research and technological development

SAC Special Area of Conservation

SAVE energy saving programme (EC)

SERIEE European System for the Collection of Economic
Information on the Environment (Eurostat)

SME small to medium sized enterprises

SO, sulphur dioxide

t tonne

t-km tonnes-kilometres

TACIS Technical assistance for the CIS Countries (EC
programme)

TGV “Trains a Grande Vitesse”

THERMIE new energy technology and promotion programme
(EC)

TiO, titanium dioxide

toe tonne of oil equivalent

TP total phosphorus

tpa tonne per annum

TRE tonne petrol equivalent

TSP total suspended particulates

UK United Kingdom

UN United Nations

UNECE  United Nations Economic Commission for Europe

UNEP United Nations Environment Programme

UNESCO United Nations Educational Scientific and Cultural
Organisation

UWWT  urban waste water treatment

VAT value added tax

VOC volatile organic compound

WCMC  World Conservation Monitoring Centre
WHO World Health Organisation

WRI World Resources Institute

WTO World Tourism Organisation

Yo percentage

B micro

- nil (zero)
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Appendix 1
Themes and . Key EU Environmental Measures Addressing Action Required of Target Sectors Identified in the Programme -
Targets of the Each Theme or Target Other?.
Programme I :
- Subject Ref No! Industry Energy  Transport Agriculture  Tourism.
Management Surface water for drinking. 75/440 v v v
of Water ' ' 79/869 4 Vv v
Resources iy
- Drinking water 80/778 v v v
Bathing water 76/160 v v v
Urban waste water treatment 91/271 v : - . t/ v
. Groundwater : 80/68 . l/ _ v v
| Dangerou_s..;substar_}ces in water 76/464 (D)3 v v
Water standards for freshwater fish 78/659 v v -V
| Shellfish waters - 79/923 v v
~ Nitrates from agricultural sources 91/676 v _ V’
| Eco-management and audit R1836/93 v v v
\ - . . _
. LIFE - Finance R1973/92 v v v Vv v
The L_J'rbah3 | Urban waste water treatment 91/271 -V v
" Environment c= : . e : - :
Air Quality - smoke and sulphur dioxide 80/779 v
Air Quality - nitrogen dioxide 85/203 v v v
 AirQuality - lead  82/884 Vv ¥ v
| Emissions from vehicles:
Passenger cars 70/220 (A} - v
Commercial vehicles 88/77 (A) -V
Diesel engines for tractors 77/537 v
Vehicle emission tests 92/55 v
| Air quality - ozone 92/72 Vv v
Noise - cars, buses and lorries 70/157 (A) v L e = - -
| Environmental impact assessment 85337 v v v v v
~ LIFE - Finance R1973/92 | W v v. Vv v
URBAN Initiative - Structural Funds R2082/93 | ¥ v v Vv
Article 10 ERDF Regulation - _ -
Structural Funds ' . R2083/93 v v v v
Coastal Zones® | Birds and their habitats | 79/409 (A) v v v v v
Habitats and species conservation 92/43 v v v v v
E Environmental impact assessment 85/337 v l/ v ./ .
Bathing water 76/160 v v v v
LIFE - Finance R1973/92 v v v v v
ENVIREG (discontinued) v v v
91/271 v v v

Urban waste water treatment
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Themes and . Key EU Envimﬁmema’f Measures A_dd_reséing - | Action Required of Target Sectors Identified in the'Prdgrar'h_rﬁe.' B
Targets of the | Each Theme or Target e ' - e Other?
Programme : : e : e :
: Subject RefNol | Industry Energy  Transport Agriculture Tourism .
‘Waste Waste - framework Directive 75/442 (A)| V' v
Management | . — -
Hazardous waste 91/689 (A) : v -
| Shipment of waste R259/93 P v v
Disposal of PCBs 6403 | V@V v
Waste oils 75439 (A)| & v
Packaging 94/62 v e oy
Municipal \'fyasté-ihci'_nératofs' 89/369 v v - L
0 . 89400 | o @ .
LIFE - Finance R ¥ ¥ vy VvV
Eco-management ahd-au_d_it_  RIB36/93 | W v - v : v
.Hazar..do_us' waste incihefaﬂo:} 94/5? ' v
Notes:
1 Allitems are Directives unless marked with an R (Regulation) or D (Decision)
2 (A) indicates that the measure has been amended
3 (D) indicates that ‘daughter’ Directives have been made under the main measure listed
4 A number of the measures are directed at the Member States or public authorities rather than target sectors so a tick in this column

indicates that prior action is required from the Member States. This might involve, for example, the development of programmes
for pollution reduction etc, which would subsequently involve action by other sectors.

5 The urban environment and coastal zones are ‘cross cutting’ themes. There are no items of EU environmental legislation which
are exclusively and explicitly directed towards these themes. However, a number of measures are relevant and some of the most
obvious examples are given below:
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APPENDIX 2

SOME ENVIRONMENTAL
DATA BY COUNTRY

Table 2.1: CO: emissions by country (total without bunker but
including final non-energy-consumption)
Source: Eurostat, 1995

# Data from Germany include the former German Democratic
Republic twhich is 348 mio t.)
" Data from UNECE/LRTAP, 1995

Table 2.2a: FU12 production and sales of Ozone Depleting
Substances (CFCs, HCFC, halons, carbon tetrachloride and
1,1,1-trichlorethane)

Source: Commission of European Community

#1000 t halons

Table 2.2b: Consumptions of total CFCs and halons country
Source: Eurostat, 1995
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Table 2.3a: SO: emissions by country
Source: UNECE, 1995

* Data from Germany include the farmer German Democratic Republic

Table 2.3 b: NO and NH: emissions by country
Source: UNECE, 1995; ETC/AE, 1995

* Data from Germany include the former German Democratic Republic
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Table 2.4: Non-methane-VOC emissions by country Table 2.5a: Municipal waste generation by country
Source: UNECE, 1995 Source: Eurostat, 1995

* Data from Germany include the former German Democratic Republic
& Preliminary data;

1985 Data from Germany include the former German Democratic Republic

D The EUT2 and EUTS estimate is based on Eurostat/OECD, 1995

€ Not including nature; and include the farmer GDR

Ul Including nature, CFC and CH.for source category
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Table 5.2 b: Waste recycling rates
Source: Eurostat/OECD, 1995

71991 data; )
" Weigthed by population :



European Environment Agency

ENVIRONMENT IN THE EUROPEAN UNION - 1995
Report for the Review of the Fifth Environmental Action Programme

Edited by Keimpe Wieringa
Luxembourg: Office for Official Publications of the European Communities
1995 - ix,151 pp. num. tab., fig.,, map.,- 21.1 x 27.7 ¢cm

ISBN 92-827-5263-1

Environment in the European Union — 1995; Report for the
Review of the Fifth Environmental Action Programme covers the
trends, the state and the outlook of the environment in the
European Union. It gives an overview of the environmental
measures taken to date, analyses the main trends insociety
giving rise to pressure on the environment, analyses the diffe-
rent environmental issues and the so-called target sectors and
includes an assessment of the costs of implementation of
environmental measures.

The report was requested by the European Commission as part
of the review process of the Fifth Environmental Action Pro-
gramme “Towards Sustainability”; it is an update of the 1992
report on the state of the environment and also contains an
environmental assessment of the progress and prospects of the
Fifth Environmental Action Programme.



ENVIRONMENT IN THE EUROPEAN UNION - 1995
Report for the Review of the Fifth Environmental Action Programme

Environment in the European Union - 1995;
Report for the Review of the Fifth Environmental
Action Programme is an appraisal of the state of
EU’s environment. It was requested by the European
Commission as part of the review process of the
Fifth Environmental Action Programme “Towards
Sustainability”, for which it serves as an up-date of
the 1992 report on the state of the environment.
This indicator-based report also contains an
environmental assessment of the progress and
prospects of currents actions.

The main conclusions of this report are that the
European Union is making progress towards
reducing certain pressures on the environment,
though this is not enough to improve the general
quality of the environment and represents even less
progress towards sustainability. Without accelerated
policies, pressures on the environment will remain
exceeding human health standards and the often
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limited carrying capacity of the environment.
Actions taken to date will not lead to full
integration of environmental considerations into
economic sectors or to sustainable development.

The report covers the Member States of the
European Union and is based on data from a wide
range of sources, including, European Commission,
Eurostat, 1IASA, OECD, RIVM/CCE, UNECE and
the World Bank.

The European Environment Agency was launched
by the European Union in 1993; it is committed to
providing efficient information at the European-
level to support policy-makers and to better
inform the public about the environment. This
means that the Agency shall produce reliable and
objective reports about the present state of the
environment and the effectiveness of current
environmental measures.

ISBN 92-827-52k3-1
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