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SHIPS’ EMISSIONS

A proposal for wider control
THE CONSIDERABLE EMISSIONS of
sulphur and nitrogen oxides from
international shipping is a matter
that has usually been given little at-
tention, and usually when it has
been taken up, it has been consid-
ered too difficult to handle. But ac-
cording to a recent study1 by Per
Kågeson, a solution is possible, at
least for north European waters.

Unless something is done about
emissions from ships, and assum-
ing that the EU countries really do
reduce their emissions from land by
2010 as proposed in a directive for
national ceilings, emissions from
shipping in the northeastern Atlan-
tic and the North and Baltic seas

will be equivalent to almost half of
the total EU emissions of sulphur,
and more than a third of those of ni-
trogen oxides (see table on page 3).

The figures for shipping, high
though they are, apply only to ships
in international trade. They do not
include emissions from ships plying
in inland and territorial waters.
These last appear in the statistics of
each country.

Some attempt at controlling emis-
sions from ships in international
trade has been made since the be-
ginning of the decade through the
IMO, the International Maritime Or-
ganization (a UN body). The out-
come in 1997 was however only an

ineffectual annex to the MARPOL
convention (see AN 4-5/97).

The year after, though, a promis-
ing remedy appeared in the system
of differentiated harbour and fair-
way dues that was introduced in
Sweden. These are so designed as to
make it advantageous for shipown-
ers to run their vessels on low-
sulphur oil and install equipment
for controlling emissions of nitro-
gen oxides (see AN 1/99, pp. l2-13).

It turns out from Per Kågeson’s
study that this Swedish system has
already had an appreciable effect,
especially in reducing the emissions
of sulphur. Estimates from the Na-

Continued on page 3
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THE SECRETARIAT

The Secretariat has a board comprising
one representative from each of the fol-
lowing organizations: Friends of the Earth
Sweden, the Swedish Anglers’ National
Association, the Swedish Society for Na-
ture Conservation, the Swedish Youth As-
sociation for Environmental Studies and
Conservation, and the World Wide Fund
for Nature Sweden.
The essential aim of the secretariat is to
promote awareness of the problems asso-
ciated with air pollution, and thus, in part
as a result of public pressure, to bring
about the required reduction of the emis-
sions of air pollutants. The eventual aim is
to have those emissions brought down to
levels – the so-called critical loads – that the
environment can tolerate without suffer-
ing damage.
In furtherance of these aims, the secretar-
iat operates as follows, by
• Keeping under observation political
trends and scientific developments.
• Acting as an information centre, primar-
ily for European environmentalist organi-
zations, but also for the media, authorities,
and researchers.
• Producing information material.
• Supporting environmentalist bodies in
other countries in their work towards
common ends.
• Acting as coordinator of the interna-
tional activities, including lobbying, of
European environmentalist organizations,
as for instance in connection with the
meetings of the Convention on Long
Range Transboundary Air Pollution and
policy initiatives in the European Union.
• Acting as an observer at the proceedings
involving international agreements for re-
ducing the emissions of greenhouse gases.

EDITORIAL

What’s stopping them?
AT THE COUNCIL MEETING in Lux-
embourg on October 12 the EU en-
vironment ministers gave their
countries’ views, in a tour de table,
on the proposed directives for na-
tional emission ceilings and ground-
level ozone. Practically all supported
the interim environmental-quality
targets on which these directives are
based. Some of those representing
Mediterranean countries were how-
ever guarded, claiming
an exceptional situation
as regards ozone in
their countries.

That very same day
the Commission pre-
sented two reports on
the actual situation for
ground-level ozone, from
which it appeared that
current concentrations
often exceed by far the
protection thresholds for
saving people’s health
and vegetation. Both the
highest concentrations
and the greatest number
of days on which the
threshold had been over-
stepped occurred in the Mediterra-
nean area, and particularly in Italy,
Spain, and Greece.

A week or so later, at a meeting of
the Council’s environment working
group, the Commission made known
the results of an analysis that it had
made to evaluate the effects of the
new multi-effect protocol emanat-
ing from the Convention on Long-
Range Transboundary Air Pollution.
It was immediately obvious – just as
we reported in Acid News 3/99 (pp.
1-5) – that this protocol would be
totally inadequate for the attain-
ment by 2010 of the interim envi-
ronmental-quality targets proposed
by the Commission. And this ap-
plies not only to the effects of ozone,
but also to those of acidification.

The only way to achieve the de-
sired environmental aims will be to
further reduce the emissions of
acidifying and ozone-forming air
pollutants – at least to the extent
proposed in the directive for NECs,
national emission ceilings. But not a
single EU country has shown itself
prepared to go full out in accepting
the terms of the directive and reduce
its emissions for all four pollutants
(sulphur dioxide, nitrogen oxides,
volatile organic compounds, and

ammonia). Also with regard to the
multi-effect protocol of the Conven-
tion on Long-Range Transbound-
ary Air Pollution, it is precisely the
Mediterranean countries that are
hanging back and least willing to
cut down emissions to the extent
needed.

The same countries are also drag-
ging their feet in regard to the revi-
sion of the LCP directive for reduc-

ing emissions of sulphur
and nitrogen oxides
from large combustion
plants. If that directive
is to have any real effect
in the next 10-20 years,
it will also have to be
made to apply to existing
plants, not only to new
ones. This has been clear
to the European parlia-
ment, which is in fact de-
bating a bill for it. Its pro-
posal has however been
categorically rejected not
only by Spain, Italy, Por-
tugal, and Greece, but also
by Great Britain and Ire-
land.

All the air pollutants encompassed
by the NEC and LCP directives, as
well as the multi-effect protocol, fall
into the transboundary category,
capable of being transported over
thousands of kilometres in only a
few days. Every country will there-
fore have to do its part in curbing
them. The situation is especially
paradoxical in regard to ground-
level ozone, since it is just those
countries that are worst affected,
and so would have the most to gain,
that are refusing. It seems astonish-
ing, to say the least, that govern-
ments in the Mediterranean coun-
tries should apparently be so indif-
ferent to the well-being both of their
electors and the environment. It is
perhaps surprising, too, that the
public in these countries should
seem to be so unaware of what is
happening and are not protesting.

This state of affairs could also be
interpreted as the sign of a weak-
ness in international environmental
politics. It doesn’t make sense that
a few countries should be able to
stand in the way of measures that
are needed for improving the envi-
ronment all over Europe.

CHRISTER ÅGREN
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tional Maritime Administration show
them to have come down by 60 per
cent since 1990. That figure how-
ever includes the emissions from
ships whose owners had voluntarily
gone over to using low-sulphur oil
before the national system started.

Although only eleven vessels have
so far been certified as “clean” in
respect of nitrogen oxides, the Ad-
ministration still expects that by
January 1, 2001, the NOx emissions
from ships calling at Swedish ports
will be down by 45 per cent from
1995.

That this system of differentiated
dues should be so successful in cut-
ting down emissions can be largely
explained by the fact that most of
the traffic goes along fixed routes.
The effect would however be greatly
improved if like systems were to be
adopted by other countries. The
trouble is that many countries ex-
act no fairway dues at all.

Kågeson proposes to remedy this
through an EU directive requiring
member and candidate countries to

introduce fairway dues that accord
with the distance travelled. Using
fairway dues only would be better,
he says, than trying to differentiate
existing harbour dues, because fair-
way dues can be made non-
negotiable and completely trans-
parent.

Kågeson admits that a white pa-
per from the EU Commission, on in-
frastructure charging, calls for all
modes of transportation to pay their
marginal costs, including those for
damage caused by emissions of pol-
lutants. Since however none of the
others yet do it, an environmental
charge on shipping should for the
time being be differentiated in such
a way, he says, as to be revenue
neutral.

It will be important, if fairway
dues are to have the desired effect,
to relate them to the amounts of
pollutant emitted. They should be
set at such a level as to make it
worthwhile for owners to switch to
low-sulphur fuel and invest in equip-

European emissions of SO2 and NOx in 1990 and 2010. Million tons.

1990 2010

SO2 NOx SO2 NOx

EU countries 16.3 13.2 3.61 5.91

Non-EU countries 21.6 10.2 9.92 7.32

International shipping 1.6 2.3 1.6 2.3

Sum total, Europe 39.5 25.7 15.1 15.5

1 Projection in the European Commission’s proposed directive for national emission ceilings.

2 Projection in the multi-effect protocol of the LRTAP Convention.
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of a number of noxious substances from
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The ferry Aurora, plying between Sweden and Denmark, was one of the first to be equipped with
SCR for reducing NOx emissions. The vessel on page one is the Cellus, carrying sawn goods for
Södra forest products company. Equipped for SCR as well as running on low-sulphur oil.
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EUROPEAN UNION

Stalling on ceilings
ONE OF THE MAIN ITEMS on the
agenda when the EU environment
ministers met in Luxembourg in
October was the proposed directive
on national emission ceilings (NECs).
Although all the EU member coun-
tries seemed to be in favour of the
proposal – to set interim targets for
restraining acidification and the for-
mation of ground-level ozone during
the period up to 2010, and to ensure
results by means of mandatory emis-
sion ceilings – so far few countries
have shown any great willingness
to reduce emissions to the extent
needed to fulfill the aim.

The most unwilling are Portugal,
Spain, France, Italy, and Greece.
Countries on the northern fringe of
Europe, such as the Netherlands,
Sweden, and Denmark, are more
positively inclined, but even they

say they would have difficulty in
achieving the reductions proposed
by the Commission.

Also under discussion was the
Commission’s proposal for a new
daughter directive on ground-level
ozone. Attainment of the target val-
ues for concentrations in 2010 will
depend however on fulfillment of
the terms of the NEC directive.

Both proposals have now come
before the European parliament,
which will make its views known in
a first reading scheduled for Febru-
ary or March next year. Only after
that will the Council of Ministers
try to reach a common position.

Note. Both proposals have been reported fully
in previous issues of Acid News, especially
No. 2 and 3, 1999.

ment for thorough cleaning of the
exhaust gases from nitrogen oxides
– at least in the case of ships plying
regularly within the due-paying
area.

If it is feared that making the sys-
tem apply only to ports northeast of
a certain line would distort compe-
tition between those lying on either
side of that line, says Kågeson, some
geographical differentiation of the
dues might be considered. Any nega-
tive effects could be avoided by a
stepwise levelling down of the dues
in a southwesterly direction.

Failing a full international system,
the next-best solution would, in Kå-
geson’s view, be for other countries
with a seaboard to follow Sweden’s
example by introducing either dif-
ferentiated fairway or port dues, or
both. The more countries that do
this, the greater will be the incen-
tive for shipowners to change to a
more environmentally friendly mode
of operation. There is however a
disadvantage in the Swedish sys-
tem in that it does not take account
of the distance travelled and that
its cost-effectiveness is to some ex-
tent lessened by various fixed or ne-
gotiable discounts.

Kågeson insists that all countries
would benefit from a reduction of
the emissions of sulphur and nitro-
gen oxides from ships in interna-
tional trade. According to estimates
made by the IIASA research insti-
tute in 1996, if the proposed EU en-
vironmental-quality target for acidi-
fication were to be achieved solely
by applying technical measures to
land-based emission sources, the
annual cost by 2010 would come to
7 billion euros. With cost-effective
measures applied to shipping in the
assumed area – the Baltic and North
seas and the northeastern Atlantic
– the cost could be reduced by 30
per cent, to 5 billion euros.

There would thus be an opportu-
nity either for achieving the same
aim at greatly reduced cost or for
setting the sights for still further
environmental improvement.

PER ELVINGSON

1 Economic instruments for reducing emis-

sions from sea transport. By Per Kågeson.
Published jointly by the Swedish NGO Secre-
tariat on Acid Rain, European Environmen-
tal Bureau (EEB), and European Federation
for Transport and Environment (T&E). An
eight-page digest of the study is also avail-
able. See back page of this issue.

… and LCP-standards
LAST APRIL the first reading took
place in the European Parliament
of a bill for stricter standards for
emissions of SO2 and NOx from large
combustion plants (see AN 2/99, pp.
6-7), and this autumn the matter
has been further discussed in the
Council of Ministers, with the aim
of reaching a “common position.”
While most countries are willing to
accept the Commission’s proposals
for stricter requirements for plants
not yet built, there is still quite a
large number that is definitely
against parliament’s proposal that

they should apply to existing instal-
lations as well.

As in the case of the NEC directive,
the greatest resistance comes from
southern Europe, and especially from
Spain, although Britain and Ireland
are also against the proposal. France
and the Netherlands seem disposed
to agree to curbs on emissions from
existing plants, while nevertheless
rejecting the Parliament’s proposal.
As current chairman of the EU, Fin-
land is trying for a common posi-
tion by the time of the Council
meeting in December.
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Shipping...
Continued from page 3
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MULTI-EFFECTS

Clear shortcomings
of new protocol

After five years of negotiations a multi-effect protocol to curb
European emissions of air pollutants finally became signed in
early December, although doubts remain as to its adequacy.

AS REPORTED in the last number of
Acid News, in September more than
thirty nations agreed on a so-called
multi-effect protocol to the Con-
vention on Long-Range Trans-
boundary Air Pollution. Now offi-
cially named the Protocol to Abate
Acidification, Eutrophication and
Ground-level Ozone, it was formally
adopted and signed by twenty-seven
countries at the time of the meeting
of the Executive Body of the Con-
vention in Göteborg, November 29
to December 3. At the same time,
four more countries declared their
intention of signing the protocol in
the near future.

At the last round of negotiations
in September, several countries ex-
pressed dissatisfaction at the gener-
ally feeble aims of the protocol – and
especially at the altogether too high
ceilings for emissions in the case of a
number of countries. Consequently
it was agreed to allow every country
the possibility of proposing new ceil-
ings for its emissions by October 14 –
a possibility that was taken only by
Belgium and Sweden. The latter pro-
posed to lower its ceiling for nitro-
gen oxides from 168,000 to 148.000
tons a year, and for ammonium from
58,000 to 57,000 tons, while Belgium
offered reductions from 121,000 to
106,000 tons for sulphur dioxide,
and from 184,000 to 181,000 tons
for nitrogen oxides.

Provided that the signatories to
the protocol actually stick to the
ceilings set for them, and that emis-
sions in the non-signatory coun-
tries do not increase, the European

emissions of sulphur dioxide, nitro-
gen oxides, volatile organic com-
pounds, and ammonia may be ex-
pected to fall at least to the levels
indicated in the table. As could be
seen from the projections of the ef-
fects of the new protocol (AN 3/99,
p.3), the proposed emission reduc-
tions are far from sufficient for
achieving the preliminary aims for
2010 that were agreed in January
1999. Compared with what will be
needed to come up to the interna-
tionally agreed long-term aim – no
more exceeding of the critical loads
for pollutants anywhere – they are
of course even more inadequate.

All this underscores the need of
continued activity to bring down the
emissions of these pollutants still
further. That can naturally be done
both within the framework of the
Convention and elsewhere. It says
in fact in the new protocol (Article
l0) that there are to be reviews, and
that the first “shall commence no
later than one year after the pres-
ent Protocol enters into force.”

It will therefore also be important
that the signatories ratify the pro-
tocol without undue delay (ratifica-
tion by sixteen countries is needed
for it to come into effect). Previously
it has taken anything from two to
almost six years to get the Conven-
tion’s protocols ratified.

CHRISTER ÅGREN

The address of the Convention’s homepage
is www.unece.org/env/lrtap. The new protocol
appears as Document EB.AIR/1999/1 and 2,
available both as text file and pdf file.

Expected emission reductions by 2010, alternatively from 1980 and 1990 levels.
For the present members of the EU (EU15), the non-EU members (non-EU), and
both together. Emissions from international shipping are not included.

Sulphur dioxide Nitrogen oxides VOCs Ammonia

1980-
2010

1990-
2010

1980-
2010

1990-
2010

1980-
2010

1990-
2010

1980-
2010

1990-
2010

EU15 85% 75% 49% 50% 53% 56% 16% 15%

Non-EU 61% 49% 15% 31% 22% 28% 22% 20%

Europe 73% 61% 36% 42% 41% 44% 20% 18%

Sources: EMEP and EB.AIR/1999/1

New pamphlet
The new multi-effect protocol is de-
scribed, with all its promises and
shortcomings, in a 12-page pamphlet
published jointly by the Swedish NGO
Secretariat on Acid Rain, the Euro-
pean Federation for Transport and
Environment, and the European En-
vironmental Bureau.

It sets forth the commitments
made by each country, the expected
overall effects on the environment,
and the points to be considered in
view of forthcoming revision. It also
discusses the usefulness or not of in-
ternational agreements of this kind.

Single copies can be obtained free of charge
from the Secretariat (address in the masthead
on page 2).

Breakthrough
for STT
The new technique for cleaning nitrogen
oxides and particulate matter from the
exhaust gases of heavy-duty vehicles,
reported in AN 3/99, has had its first
commercial breakthrough. Volvo Buss,
the world’s leading bus manufacturer,
with annual sales of 10,000 vehicles, is
the first to have signed a contract with
STT, licensing it to use the system on its
buses.

Turn comes for new
power plants
Following a review of the emission
standards in the Clean Air Act, the US
Environmental Protection Agency is
proposing tighter ones for emissions of
nitrogen oxides from new plants. Ac-
cording to the EPA the revised limits
should result in a cutting of the pro-
jected growth in NOx emissions by 42
per cent, or 45,800 tons less per year than
they would be with present standards.

The proposal favours plants with a
high efficiency, and is intended to be
fuel-neutral (making no difference what
kind of fuel is used). The idea appeals to
the Natural Gas Supply Association, but
not to the National Mining Association.
As a representative of the latter says:

“Coal use would be discouraged be-
cause all new coal-fired units would need
to install expensive Selective Catalytic
Reduction technology. In contrast, units
burning natural gas wouldn’t have to
install any new control technology.”

Source: Reuters, September 9, 1999.
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Emissions
from trucks
On November 16 the EU Parliament
staged a second reading of a proposal
for new emission standards for heavy-
duty vehicles. It passed the text agreed
on by the environment ministers, while
rejecting all the changes proposed by its
environment committee, such as mov-
ing the date for introduction of the limit
of 2 grams NOx/kWh forward to 2006.

... and motorcycles
The tightening down of emission stan-
dards for cars and trucks means that
the relative amount of pollutants from
motorcycles will be increasing. A study
published by the Umweltbundesamt, the
German environmental agency, shows
the country’s 3.2 million motorcycles to
be responsible for 10 per cent of the
transport sector’s emissions of volatile
hydrocarbons, despite only answering
for 2.5 per cent of the total travel dis-
tance. The agency is therefore urging
that EU should hurry on with the work
it has already begun to introduce emis-
sion and noise standards for motorcy-
cles.

ENDS Daily, October 4, 1999.

Declared
unsustainable
In a strategy agreed in October, the EU
ministers of transport made it clear that
they considered continued growth in
traffic to be incompatible with sustain-
able development.

The point of their strategy was to
merge environmental aspects into trans-
portation policy. The EU countries and
the Commission are urged in to work
out packages of measures that take in
such things as increased taxes and
charges, town and country planning,
mass transportation, and IT solutions.

The strategy will be laid before the
meeting of the EU heads of state, who
had ordered it, in Helsinki in December.

Loosening up
Between 1970 and 1998 the railways’
share of freight traffic in the EU de-
clined from 30 to 14 per cent, and lately
ever more calls have come for breaking
up the national railway monopolies in
order to allow more competition. A pro-
posal to this effect was put forward at
the meeting of the EU ministers of trans-
port in October. The committee for the
permanent representatives of the mem-
ber countries (COREPER) is to work out
a proposal for presentation at the meet-
ing of the Council in December.

T&E Weekly No. 20, October 1999.

EU NEWS DIGEST

EUROPE’S FORESTS

General trend for worse
DURING THE annual forest survey in
the summer of 1998, some 127,000
trees, spread over 5700 sample plots
in a network covering most of
Europe, were examined for defolia-
tion. Of this number 24 per cent
were assessed as damaged – mean-
ing that they had lost more than 25
per cent of their leaves or needles in
comparison with reference trees of
the same species.

Of the four most common species
in Europe – Scots pine (Pinus sylves-
tris), Norwegian spruce (Picea abies),
European oak (Quercus robur), and
beech (Fagus sylvatica) – the one
most damaged was European oak.
The most extensively damaged for-
ests were found in the Czech Re-
public, Slovakia, and the southern
parts of Poland and Belarus.

The number of trees with thinned
crowns was about the same in 1998
as in the previous year. Since how-
ever the number of trees and sam-
ple plots tend to vary from survey
to survey, the general trend can be
more accurately judged from an ex-
amination of the 64,000 so-ca1led
“common sample trees,” which have
been rated every year since 1992.

As can be seen from the chart,
the extent of defoliation varies over
time. A general trend for the worse
is however observable in almost all
species. There are also geographical
variations, which do not appear in
the chart. A degree of recovery has
for instance been seen in Scots pine
in some parts of eastern Europe,
while European and sessile oak
(Quercus petraea) are now found to

be in very much worse state in west-
ern Europe.

Alongside the all-Europe survey
from which the above figures are
drawn, most countries have made
surveys of their own on essentially
the same lines, but with a greater
number of sample plots. The results
from these latter are shown in the
table.

Scientists still cannot say exactly
why defoliation is gradually getting
worse. Trees lose leaves and nee-
dles on account of stress, but stress
may come from many causes. It may
be natural, as from drought, fungi
and insect attack, or be caused by
human activities leading for instance
to raised concentrations of ground-
level ozone, or change in nutrition
as a result of depositions of acid and
nitrogen. All these factors can act
in combination, but which or any of
them will have the greatest effect
will vary considerably from time to
time.

This does not however prevent
researchers from trying to trace the
extent of human influence. From
pilot studies it now appears that:
p There is a geographical connec-
tion between crown thinning and
depositions of sulphur and nitrogen.
p There is a similar connection be-
tween large fallouts of acidifying
substances, acidified forest soils, and
fairly extensive tree damage.
p Acid depositions exceeded the
level at which adverse effects on
forests can be expected at 15 per
cent of the places where the soil
chemistry was tested.
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p Ozone can be assumed to have
been a major factor contributing to
the signs of forest decline that can
now be seen, especially in southern
Europe.

Dr Martin Lorenz, who heads the
all-Europe survey and works at the

Institute for World Forestry in Ham-
burg, Germany, comments:

“I hope that our report still
leaves no doubt that defoliation has
a lot of causes, but it has indeed
been possible over the years to col-
lect ever more indications for the
plausible assumption that air pollu-
tion is involved. The data from
forthcoming integrated evaluations
should cast new light on this issue.”

He does not, however, expect any
immediate answer, for the simple
reason that “if one tries to assess
forest condition by only one pa-
rameter – in other words, defolia-
tion – it is not surprising that one
find a wealth of possible causes.”

“It is however likely,” he says,
“that we will end up with the iden-
tification of some regions where the
relationship between air pollution
and defoliation is clearer than else-
where.”

The writers of the executive re-
port consider it important that the
surveys should continue, and that
Level II monitoring – taking in such
things as soil chemistry and critical
loads – should be used to try and get
a clear picture of cause and effect.
Since ozone, moreover, has been
proved to be damaging to trees,
they want to see intensified at-
tempts to assess its effects.

PER ELVINGSON

Sources: Forest Condition in Europe. 1999

Executive Report and Forest Condition in

Europe. Results of the 1998 crown conditon

survey. 1999 Technical Report. Both avail-
able from the Federal Research Centre for
Forestry and Forest Products, Leuschnerstr.
91, D-21027 Hamburg, Germany. Internet:
www.dainet.de/bfh/inst1/12/icpforf.htm

Results from national forest-
damage surveys, 1996-98.

Percentage of trees in Classes
2-4 (defoliation >25 per cent).

1996 1997 1998

Albania – – 10
Austria 8 7 7
Belarus 40 36 30
Belgium 21 17 17
Bulgaria 39 50 60
Croatia 30 33 26
Czech Rep.1 72 69 49
Denmark 28 21 22
Estonia2 15 11 9
Finland 13 12 12
France 18 25 23
Germany 20 20 21
Greece3 24 24 22
Hungary 19 19 19
Ireland 13 14 16
Italy 30 36 36
Latvia 21 19 17
Lithuania 13 14 16
Luxembourg 38 30 25
Moldova 41 – –
Netherlands 34 35 31
Norway 29 31 31
Poland 40 37 35
Portugal 7 8 10
Romania 17 16 12
Slovak Rep. 34 31 32
Slovenia 19 26 28
Spain 19 14 14
Sweden 17 15 14
Switzerland 21 17 19
Ukraine 46 31 52
U.K. 14 19 21
Yugoslavia 4 8 8

1 Until 1997 only trees older than 60 years were
assessed. 2 1996-97 conifers only. 3 Excluding
maquis.

EU NEWS DIGEST

Sounding
it out
In September 1998 thirty or so French
cities organized a car-free day. This year
sixty-six towns in France did the same,
and were joined by ninety-five others,
including Rome, Naples, Florence, Tu-
rin, and Genoa in Italy. In Switzerland,
Geneva and a number of neighbouring
towns went car free, as did twenty-one
in the Netherlands.

Already last year distinctly less noise
and much cleaner air could be regis-
tered in France as a result of keeping
cars off the streets. But maybe the great-
est effect of car-free days lay in making
people aware of what cars are doing to
our cities, and what life would be like
without them.

In a French opinion poll this year 80
per cent said they thought car-free days
were a good idea, and 44 per cent thought
there should be one every week In the
Netherlands three out of four of those
polled wanted one car-free Sunday every
month.

Now if the French environment min-
ister Dominique Voynet has her way,
the next step will be a car-free day all
over Europe. At any rate she has got the
EU Commission to take 1 million euros
from the LIFE fund to make prepara-
tions for one in September 2000.

Lots of ideas and suggestions for arranging car-
free days and suchlike can be found on Internet:
www.ecoplan.org/carfreeday/.

Easing off
Romano Prodi, EU Commission chair-
man, has laid down that candidate coun-
tries for admission to the Union must in
general abide by single-market rules
immediately on entry – but may be al-
lowed a few years in which to arrange to
meet environmental requirements. Com-
pared with the attitude of the previous
commission, this represents a distinct
casing off – the last one having been of
the opinion that there should be no ex-
ceptions. As it is, all candidate coun-
tries are likely to want them. Hungary
has already put in a request for twenty.

In its report on EU expansion, pub-
lished on October 13, the Commission
noted that none of the candidate coun-
tries was very far advanced in complying
with EU environmental laws. Poland,
the Czech Republic, and Hungary were
especially criticized for tardiness in this
respect, while Slovenia, Lithuania, and
Latvia received praise for “notable prog-
ress” since the last survey in 1998. A
special warning was issued to Bulgaria:
The EU would not allow formal accession
to begin unless the country agreed to an
acceptable deadline for closure of its
nuclear reactors.

ENDS Daily, October 14, 1999.

1992 1993 1994 1995 1996 1997 1998

Per cent defoliated

Pinus sylvestris
Picea abies
Quercus robur
Fagus sylvatica
Pinus pinaster
Quercus ilex

Defoliation (trees with a crown thinning of >25 procent) in the subsample
“common sample trees,” 1992 to 1998.
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BRITAIN

Making a bid for cleaner air
To bring an improvement, FoE is concentrating on a review of the electricity supply industry

In the eighties, the UK was known
as the “Dirty Man of Europe” be-
cause of its emissions of acid gases
and its reluctance to control them.
Environmentalists are trying to en-
sure that this image will be a thing
of the past, concentrating just now
on the government’s review of the
electricity supply industry.

In that review the idea of a general
retrofitting of FGD equipment to
coal and oil-fired power stations was
rejected on the grounds that it would
be unlikely to be cost-effective on
plants with low load factors, and
would moreover threaten the diver-
sity of the country’s energy supply
as well as jobs in its coal industry.
The suggestion is now that each
generator should “be encouraged”
to have at least one of its plants
equipped for flue-gas desulphuriza-
tion and “endeavour” to run that
plant more intensively than others
not so equipped.

As regards nitrogen oxides, on the
other hand, the government – evi-
dently impressed by the effect of
low-NOx burners in halving the emis-
sions from power stations since
1990 – sees a potential for further
reductions in the requirements pro-
posed by the Environment Agency
for upgrading with new types of NOx
burner.

The government’s attitude is re-
flected in its opening, and subse-
quently revised, bids in respect of
the Multi-Effect Protocol under the
Convention on Long-Range Trans-
boundary Air Pollution, where it
started by offering to make all the
small reductions that are required
for NOx emissions but only 58 per
cent of those for SO2, and none for
VOCs and ammonia. It later in-
creased its offer for SO2 to 74 per
cent of the required total, and pro-
posed 60 per cent for VOCs, while
still making no offer at all for am-
monia.

Friends of the Earth maintain that
the government had greatly under-
estimated the cost-effectiveness of
retrofitting FGD, saying that the
figure of £5000 submitted by the
generating companies as the cost of
eliminating one ton of SO2is seriously
flawed. For one thing it inflates the
Environment Agency’s estimate of
£3000 per ton for a plant operating

on low load and retrofitted with
wet-limestone FGD, the system
widely used in Britain. For another,

the figures represent not only a low
load factor but also a short lifespan
for the power stations – possibly as
low as 5-7 years.

There is however growing evi-
dence that power-station lives will be
extended beyond 2010 – the end as-

sumed by the Environment Agency
when making the calculations in
1996 that led to the conclusion that
widespread retrofitting of FGD con-
stituted “excessive costs” and should
therefore not be required.

With a revised lifespan, allowing
a further 15 years of operation after
retrofitting, the cost per ton of SO2
removed by wet-limestone FGD from
plants operating on low load would
drop to £1000. With seawater scrub-
bing, which could be used at non-
sensitive coastal locations, it would
fall even lower, to £725, according
to official calculations.

As evidence of the possibility of
extended lifespans began to emerge,
Friends of the Earth proposed that
the Agency reconsider its conclu-
sions in regard to FGD, with the re-
sult that the generators are now
having to submit updated assess-
ments for the “A” limits for all power
stations that are likely to operate at
a load factor of more than 40 per
cent after October 200l.

The A limits apply to individual
power stations, and take into ac-
count the local effect of their emis-
sions. There are also “B” limits, con-
cerning the total of emissions from
a generating company’s plants, with
account taken of their combined ef-
fect. The sum of the A limits for any
one company will be greater than
the B limit. Any station can be oper-
ated up to its A limit, provided the

UK emission levels 2010 (kt), ac-
cording to various scenarios and
bids.

REF1 G5/2r2 UK3 UK4

SO2 980 499 700 625

NOx 1186 1181 1181 1181

VOCs 1351 1101 1351 1200

NH3 297 264 297 297

1 According to the reference scenario in the
multi-effect protocol (LRTAP Convention).

2 The protocol’s central negotiating scenario.

3
UK bid in negotiations in May 1999.

4 Revised UK bid, in the final protocol.

The government had

underestimated the

cost-effectiveness of

retrofitting FGD
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US POWER COMPANIES

Now being
prosecuted

AFTER TWO YEARS of investigation,
the EPA has now started to prose-
cute the owners of thirty-two coal-
fired power stations, maintaining
that they have illegally permitted
the emission of huge amounts of
sulphur and nitrogen oxides, and
demanding high penalties.

In the words of EPA administra-
tor Carol M. Browner: “As a result
of one of the largest enforcement
investigations in EPA history, we
are today taking action to cut illegal
and excessive air emissions from
thirty-two coal-fired power plants
throughout the eastern half of the
United States.”

The cause lies in the Clean Air
Act. When passed in the seventies,
that act only set standards for new
plants, yet to be built. Existing ones
could continue without any cleaning
of the flue gases until they became
obsolete – but only on condition that
no significant changes were made,
such as increasing plant capacity,
increasing the burning of coal, or
making modifications to prolong the
life of the plant, unless the owners
had sought permits and taken steps
to install the best available devices
for pollution control.

The EPA claims that the compa-
nies cited in these lawsuits had spent
hundreds of millions of dollars in
modifying plants, increasing their
life and increasing their pollution.
They had done this without applying
for permits, without giving public
notice, and without installing pol-
lution-control technology.

The emissions from the named
plants are calculated to amount next
year to 2.2 million tons of sulphur
dioxide and 660,000 tons of nitro-
gen oxides. With modern control
technology they could be cut down
by 85-95 per cent. The EPA has
warned that its investigations have
not ended, and that further law-
suits may follow.

Source: EPA press release. November 3, 1999.

that the overall emissions do not
exceed the B limit.

Friends of the Earth’s case has
been strengthened by the findings
of the House of Commons Trade
and Industry Committee on coal,
which wrote:

“... it is not our impression that the
generators have had to make vast
investments in abatement technol-
ogy in order to meet these [emission]
limits ... Compared to the widespread
use of FGD in Europe, notably Ger-
many, we strongly deprecate the
continued failure of British genera-
tors to invest in FGD. We have some
sympathy for the Environment Agen-
cy’s view that, if some older coal
plants are indeed to run beyond 2010
as is now apparently suggested, it
cannot be forever acceptable to dis-
miss FGD as excessively expensive,
even if the plants concerned would
have low load factors.” 1

They have also been able to use
evidence from UK generators to
counter concerns about diversity of
energy supply and jobs in the UK
coal industry. Eastern Generation
for instance wrote to the Environ-
ment Agency regarding the compa-
ny’s decision to retrofit FGD to its
West Burton power station:

“The only practical alternative to
the approach of fitting an FGD oper-
ating on UK coal is to use low sul-
phur coal, although this option is
limited in its sulphur abatement
potential. Since there is insufficient
low-sulphur fuel for all five Eastern
power stations, it would have to be
imported and this would result in
the requirement to close UK pits.
This process is irreversible and fu-
ture fuel procurement options would
therefore be limited to imports, with
potentially serious implications for
the security of fuel supplies.” 2

Despite this mounting evidence
in favour of more FGD in the UK, the
generators continue to resist the A
limit reviews. They argue that they
never explicitly claimed that power
stations lives would end in 2010,
but then present cost calculations
based on that assumption. They ar-
gue that commercial uncertainty
about power-station lives makes the
retrofitting of FGD inappropriate.
They argue that the UK is on target
to meet its existing international
treaty agreements, and therefore
additional FGD is not needed. They
argue that the local impact of SO2 is
not relevant. And they even argue
that, in putting forward proposals
to further cut UK emissions, the
Environment Agency is undermin-

ing the UK government’s negotiat-
ing position on the EU Acidification
Strategy. Friends of the Earth has
rebutted all of these in writing to
the Environment Agency.

In addition to reviewing the power
station A limits, the Environment
Agency has also been consulting on
proposals to implement the govern-
ment’s objective of increasing com-
petition in the UK electricity supply
industry. This objective has already
seen the sale of power stations to
reduce the market domination of
two companies – PowerGen sold Fid-
dlers Ferry (2 GW) and Ferrybridge
(2 GW) to Edison Mission Energy,
and National Power sold Drax (4
GW) to AES. However, the Environ-
ment Agency is now devising a sys-
tem of emission controls that will
further increase competition by al-
lowing one company to take pro-
duction away from another. It is
doing this by linking each company’s
overall emission limit (the portfolio
B limit) to the provision and use of
FGD equipment.

The Agency is proposing tempo-
rary increases in the B limit for any
company retrofitting additional FGD
equipment or using it in preference
to its unabated plant. As the amount
of electricity generated from coal-
fired stations is fairly constant, in-
creasing B limits will allow a more
efficient company to take produc-
tion away from a competitor with-
out causing any overall increase in
emissions. An emission limit per unit
of electricity generated prevents a
company that has lost production
from using its “surplus” B limit to
burn dirty fuels.

The Environment Agency antici-
pates that its proposal could cut SO2
emissions to significantly below their
current target of 365 kt by 2005.
Friends of the Earth are therefore
awaiting the results of the consul-
tations before pressing the UK gov-
ernment to incorporate them into
future bids that would equally sig-
nificantly lay to rest the “Dirty Man
of Europe” label.

LESLEY JAMES

Acid Rain Campaigner, Friends of the Earth
(England, Wales and N. Ireland)

References
1 The Fourth Report of the House of Com-
mons Trade and Industry Committee; Coal;

Vol. 1, March 1998.
2 Response to Environment Agency’s 1998

Consultation Paper and a Review of Best

Available Techniques Not Entailing Ex-

cessive Cost (BATNEEC). Eastern Generation,
January 1999.
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POLAND

Sulphur emissions declining
But if the country were to follow international recommendations they could be halved
ALTHOUGH the requirements set for
the power producers in Poland’s
national plan for reducing emis-
sions of sulphur dioxide, adopted
in 1996, should result in a great
improvement, they are less strin-
gent than those recommended in
the second international protocol
for sulphur. A main reason, ac-
cording to Jürgen Salay in a recent
study1, is that the power industry
has changed its attitude from
reactive to proactive – thus making
way for acceptance of its views in
the making of the national plan.

Between 1987 and 1994 the
emissions of sulphur dioxide from
the power sector dropped by 37
per cent. As explained by Salay in
an earlier study (see AN 2/97), this
was largely due to restructuring
of the industry and improvements
in efficiency brought about as a
result of increased coal prices and
the withdrawal of subsidies, but
also to the use of better-quality
coal, with a lower sulphur content,
in consequence of stricter emission
standards.

By 1994, when Poland signed the
second sulphur protocol, these rela-
tively simple, inexpensive methods
for reducing emissions had been
largely exhausted, and more needed
to be done. In signing the protocol,
Poland had undertaken to reduce its
emissions by 60 per cent between
1980 and 2010 (although it still has
to ratify the protocol).

The protocol sets emission limit
values for all stationary sources,
both to come and already in existence.
The requirements differ somewhat
from those in the present Polish
standards. For new plants they will
be in some ways stricter, in others
more lenient. For existing plants
they are however altogether stricter,
albeit only in the form of recom-
mendations.

Salay sees both the signing of the
protocol and Poland’s candidature
for admission to the EU as evidence
of a much greater willingness within
the power industry to cut down its
emissions of air pollutants than it
showed in the early nineties. Seeing
the way developments were taking,
it moved in advance and presented
the Ministry of Industry and Trade

with a plan to enable Poland to meet
its obligations both as signer of the

protocol and member of the EU.
Then came 1996 with the national

plan in September of that year, cor-
responding to a large extent with
the power industry’s proposals. It
involves reducing the emissions from
power plants from 1.2 million tons
in 1996 to 750,000 tons by 2004, to
be achieved in part by installing
equipment for flue-gas desulphuri-
zation and fluidized bed combus-

tion for about half the country’s
generating capacity. If Poland were

to apply the standards that are
recommended in the second sul-
phur protocol for existing plants,
the emissions of sulphur dioxide
would drop to about 300,000 tons
by 2004. The cost of the national
plan is estimated to be around
US$ l.8 billion.

Salay concludes that environ-
mental protection has become an
integral part of its development
strategy for the Polish power in-
dustry, and that the industry has
itself become a lobby group exer-
cising considerable influence on
the government’s policy for the
environment. Because of its im-
portance to the country’s econ-
omy the power industry is in a
strong position vis à vis the envi-
ronment ministry.

PER ELVINGSON

“The Second Sulphur Protocol and its Impli-
cations for the Polish Power Industry.” In
Energy Use, Efficiency Gains and Emission

Abatement in Transitional Industrialised

Economies. By Jürgen Salay, Department of
Environment and Energy System Studies,
Gerdagatan 13, 223 62 Lund, Sweden.

PHOTO: © WALDEMAR KOMPALA

By 1997 the emissions of sulphur dioxide from power generating in Poland
had fallen by 45 per cent since 1988. The drop after 1994, despite greatly in-
creased output, was due to the installation of flue-gas cleaning equipment.
By the beginning of l998 such equipment had been installed at eight plants
burning lignite and at twenty fired with hard coal, with a total capacity of
6 MW. At present about half of Poland’s emissions of sulphur dioxide come
from the production of power.

ACID NEWS 4, DECEMBER 1999
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Index of articles 1995-1999

Regional index

Global
1/95:11 Solar power. 2/95:8 Bicycles. 3/95:16 Climate convention.
5/95:14 Emissions of SO2, NOx, and ammonia. 1/96:9 IPCC report.
2/96:16 Climate convention. 4/96:8-9 Ditto. 2/97:5 Ditto. 3/97:5 Ditto.
16 Global acidification sensitivity map. 4-5/97:6 Climate change: ef-
fects. 7 Climate convention. 1/98:4 Kyoto protocol. 1/99:3 Ditto
(COP4). 16 Ground-level ozone. 3/99:19 Coal phase-out. 4/99:13
Windpower potential. 14-15 Air pollution—health.

Asia
1/95:13 Motorizing China. 2/95:10 China. 10-11 Emissions, Far East.
3/95:13 Taj Mahal. 1/96:14 NGO networks established. 3/96:7 Taipei
(Taiwan). 11-14 General. 13 China. 5/96:7 Air quality, Jakarta. 10 Air
quality—traffic, China. 11 Air quality, India. 2/97:15 Acidification,
Japan. 3/97:11 Sulphur emissions, China. 15 NGO air pollution net-
work. 2/99:4 China. 3/99:12-13 NE Asia (General). 13 China.

Europe
1/95:10-11 Air pollution—nature conservation. 2/95:1-4 Health ef-
fects. 9 Acidification of groundwater. 3/95:1-4 Health. 4/95:8 School
project. 5/95:5 Pan-European Process (Sofia Conference). 6-7 Forest
survey 1994. 12-13 EMEP data. 1/96:8 Combined transports.
2/96:14-15 Mapping critical loads. 3/96:4-5 Large combustion plants.
5/96:6-7 European forest survey 1995. 14-15 EMEP data 1994. 1/97:9
Revised WHO air-quality guidelines. 3/97:10-11 Air pollution in
Europe 1997 (EEA report). 4-5/97:8 Access-to-information directive.
14-15 European forest survey 1996. 16-17 EMEP data 1995. 1/98:1, 3,
14-15 Effects of EU enlargement. 12-13 Mapping critical loads. 16-18
Cost-benefit analysis. 17 Protocols on POPs and heavy metals. 18
Aarhus convention. 3/98:14 Ditto. EEA report. 4/98:14 European For-
est Survey 1997. 16-18 EMEP data 1996. 1/99:14-15 Acidification in-
dex proposed. 3/99:10 EEA report. 10-11 Mapping critical loads and
levels. 14 WHO London ’99 Conference. 15 Health effects from traf-
fic pollution. 4/99:6-7 European forest survey 1998. 16-18 EMEP data
1997.

European Community/European Union (EC/EU)
1/95:13 Appliance standards. 2/95:1-4 Revision of health standards. 5
Cogeneration. Emission standards for light trucks. 6 Car fuel effi-
ciency. 16 CO2 emissions. 3/95:2 Revision of environmental program
(Editorial). 4 Car Free Cities Club. 5 Acidification strategy. 14 Taxa-
tion of fuels, air transport. 4/95:2 Sulphur in oil (Editorial). 4 Air qual-
ity directive. 10-11 Trans-European Networks. 5/95:1,3 Transit traffic
(EU vs Hungary). 2 Acidification policy (Editorial). 9 Emission stan-
dards for off-road vehicles. 16 Ozone. Particles. 1/96:1, 4-5 Acidifica-
tion report. 6 Auto-oil proposal. 7 CO2 emissions from cars. Pricing
external costs of transportation. 8 Environmental action program re-
view. 12-13 Heavy vehicle requirements. 2/96:10 Public transporta-
tion. Road-use charges. VOC draft directive. 11 Appliances standards.
Trans-European Networks. 12 Energy/CO2 tax. Energy efficiency
program. 13 White paper on energy policy. CO2 from cars. Non-road
machinery standards. 3/96:6-7 Large combustion plants directive. 7
Trans-European Networks. 9 Auto-Oil proposals. 15 CO2 emissions.
4/96:1,3-5 Auto-oil package. 2 Ditto (Editorial). 5 Road-use charges.
7 Non-road machinery standards. CO2 emissions from cars. 8 Trans-

European Networks. Energy efficiency program (SAVE II). Appli-
ances standards. 5/96:1, 3-4 Acidification strategy. 2 Ditto (Editorial).
Benefits from emission reductions. 9 Air quality framework directive.
Green taxes. 10 Auto-Oil package. Motor-fuel consumption. 1/97:2
Acidification strategy (Editorial). 6-7 Ditto. 7 Ozone strategy. 8 VOC
directive. Strategy for renewable energy. Tax on airlines’ fuel. 15 Pos-
sibilities to reduce CO2 emissions. 16 Reduction commitments for
greenhouse gases. 2/97:4 Sulphur in motor fuels. Cogeneration. 5
Standards for light commercial vehicles. Energy tax. Road charging.
7-9 Air quality standards. 16 Ground-level ozone. 3/97:6-7 Standards
for fuels and light vehicles (Auto-Oil package). 7 Acidification strat-
egy. Ozone strategy. 7-8 LCP directive. Treaty revision. 8-9 Directive
on sulphur in fuel oils. 10-11 Air pollution in Europe 1997 (EEA re-
port). 4-5/97:2 Acidification strategy (Editorial). 5 Air-quality direc-
tive presented. EU enlargement. 6 Reduction of greenhouse gases. 10
VOC emissions. 13 Consumption of oils. 19 Rail transport. 1/98:1, 3,
14-15 Effects of EU enlargement. 5 Acidification strategy. National
emission ceilings directive. Aircraft emissions. 6 CO2 emissions from
cars. Renewable energy. LCP directive. 7 Standards for heavy duty ve-
hicles. 8 Non-road vehicle standards. 2/98:2 IPPC directive (Edito-
rial). 4 CO2 emissions from transportation. 5-8 Ozone strategy. 7
Solvents directive. 8 Auto-Oil program. Sulphur in oil. 10 Aviation
charge. 11-14 IPPC directive. 3/98:6 Greenhouse gases, EU burden
sharing. 7 Air-quality standards. CO2 emissions from cars. 8-9 Stan-
dards for fuels and light vehicles (Auto-Oil package). 9 Emission ceil-
ings directive. Energy efficiency. 10 Sulphur in oil (directive proposal).
11 LCP directive. 4/98:1,3-5 National emission ceilings directive. 2
LCP directive (Editorial). 7 Transalpine traffic. Tractor emissions.
Motorbikes. 8-10 LCP directive. 11 Pollution Emission Register. Ben-
zene limit value. Infrastructure spending. 12 CO2 emissions from cars.
Railway investments. 1/99:6 Future air-quality policy. LCP directive.
Sulphur in oil. 7 Air-quality standards (benzene, CO). Ozone levels. 8
Emission limits for heavy-duty vehicles. Solvents directive. Renew-
ables. 9 Eurovignette. LCP directive. Swiss transit traffic. 13 Fuel
taxes, EU enlargement. 2/99:2 Emission ceilings directive (Editorial).
4 Renewables. 6 Tractors. Energy taxation. 6-7 LCP directive. 8-9
Emission ceilings directive. 3/99:3 Eurostat data. 6 Emission ceilings
directive. CO2—cars. Tractors. HDV. Aviation. 7 Ozone strategy,
limit values. 8 Road freight taxation. 9 Energy tax. Gains from CO2

abatement. 10 EEA report. 17-18 Nuclear phase-out vs reduced CO2

emissions. 4/99:1,3-4 Shipping. 4 Emission ceilings directive. LCP di-
rective. 6 Emission standards for trucks and motorcycles. Railways. 7
Carfree day. Accession countries. 11 Ozone concentrations 1998-99.

Central & Eastern Europe
3/95:9-11 Economic aid programs. 4-5/97:5 EU enlargement. 1/98:1,
3, 14-15 Effects of EU enlargement. 4/99:7 Accession countries.

North America
2/95:9 Acidification of groundwater. 4/96:12 UV penetration of lakes
(Canada). 3/98:16-17 Acidifying emissions. 2/99:9 Long-range trans-
port.

South America
1/96:14 Air quality, Sao Paulo.
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Country index

Austria
3/96:15 (General) 4-5/97:13 Road charges.

Belgium
4/96:11 Ozone-episode prevention.

Bulgaria
5/95:4 Nuclear power—energy efficiency.

Canada
3/98:16-17 Acidification strategy. 3/99:14 Lake recovery.

Czech Republic
2/99:9 OECD evaluation. 10-11 Environmental assessments. 3/99:14
Environment policy.

Denmark
5/94:4 Windpower. 4/95:9 Petrol fume recovery. 5/95:16 Bicycles
(Copenhagen). 2/96:7-9 Ammonia. 2/97:6 CO2 policy. 4-5/97:18-19
Decentralized heat-and-power production. 20 Windpower. 2/99:9
OECD evaluation.

Estonia
4-5/97:8 Energy, Baltic states.

Finland
2/95:13 Eastern aid.

Former Yugoslavian Republic of Macedonia
1/99:9 Greek lignite.

France
2/95:8 Electric cars. 3/95:4 Air pollution (Paris). 15 Vallée d’Aspe,
Pyrenees. 1/96:5 Windpower. 2/96:10 Air quality (APHEA study).
3/96:4 Air quality legislation. 2/97:9 Car-use restrictions. 4-5/97:10
Ditto. 4/98:15 Carfree day. 4/99:7 Carfree day. 11 Diesel tax.

Germany
4/95:9 Smog decree. 11 Action on transit. 13 Ecotax reform. 5/96:7
East German sulphur emissions. 1/97:10 Ditto. 2/97:6 Differentiated
vehicle taxes. 14-15 Energy efficiency. 4-5/97:8 Energy efficiency. 20
Coal subsidies. 2/98:9 Forest campaign (Robin Wood). 19 Low-
sulphur fuels. 2/99:16 Energy taxes. 3/99:8 Ditto. 13 Speed limits.
4/99:11 Energy taxes.

Greece
3/95:4 Traffic ban (Athens). 2/97:12-13 Renewables (Crete). 3/97:15
Ditto. 1/99:9 Greek lignite (FYROM).

Hungary
5/95:1,3 Transit traffic.

Italy
1/95:14 Solar power. 3/98:20 Emission taxes. 2/99:4 Traffic.

Lithuania
5/95:15 Orimulsion. 2/96:9 Ditto. 4-5/97:8 Energy, Baltic states.

Netherlands
2/95:5 Cogeneration. 4/95:12-13 Energy crops. 5/95:4 CO2 emis-
sions—jobs. 4-5/97:7 Economic instruments. 3/98:20 Harmful subsi-
dies. 2/99:15 Acidification report.

Norway
1/95:11 CO2 emissions. 14 Acidification. Cleaner diesel. 2/95:12 Solar
energy in school. 2/96:12 CO2 policy. 3/96:4 Corrosion costs. 1/97:5
VOC emissions. 9 Particles—health. 2/97:6 VOC emissions. 1/99:12
Shipping emissions. 3/99:8 NOx abatement. Acidification status.

Poland
3/95:12-13 (General). 4/95:13 OECD environmental review. 5/95:10-11
(General). 2/97:1,3-4 Sulphur emissions. 1/98:10 Debt swapping.
2/98:1,3,20-21 Environmental space, sulphur and nitrogen. 4/99:10
Sulphur emissions from power sector.

Russia
2/95:13 Kola peninsula. 1/96:5 Energy efficiency 3/96:16-17 Energy
policy. 4-5/97:8-9 Energy policy (northwestern part). 13 Smelter
emissions. 4/98:12 Energy sector.

Slovakia
2/95:7 Nuclear power.

Switzerland
3/96:14 Alpine transit. 4-5/97:13 Critical loads for nitrogen. Airport
charges. 4/98:6 Transalpine traffic. 19 Car sharing. 1/99:9 Transit traf-
fic. 2/99:11 Ammonia emissions.

Spain
2/95:5 Cogeneration. 4/95:6-8 Court case, emissions. 4-5/97:11 Envi-
ronmental performance reviewed. 2/98:1,3,20-21 Environmental space,
sulphur and nitrogen.

Sweden
1/95:6 Environmental ranking of cars. 15 Forest liming. 5/95:11 “Green”
power. 2/96:4 Environmental charges for shipping. 5/96:11-12 Phase-
out of nuclear power. 1/97:3 Environmental charges for shipping. 5
Future sulphur emissions. 11-13 Tax shift proposal. 14-15 Road pric-
ing. 3/97:1,3-4 Acidification—health. 12-13 Environmental labelling.
4-5/97:13 Airport charges. 1/98:9-10 Differentiated shipping dues.
2/98:1,3,20-21 Environmental space, sulphur and nitrogen. 9 Speed
limits. 19 Biogas buses. 3/98:12-13 Lake acidification. 4/98:11 Flora
effects. 1/99:12-13 Differentiated shipping dues. 2/99:1,3-4 Acidifi-
cation in 2010. 12-13 Soil acidification, recovery.

United Kingdom (UK)
1/95:9 Transportation policy revision. New roads—more traffic. 16
Large combustion plants’ emissions. 2/95:4 Trams. 7 Renewable en-
ergy prices. 8 Solar power. 4/95:5 Health effects. 16 Gains from SO2

reductions. 5/95:4 Energy efficiency. 14-15 Orimulsion. 16 SO2 lim-
its. 1/96:10-11 Particles—health. 2/96:13 Emission trading. 14 Less
road building. 3/96:1,3 Acidification policy. 8 Air polluti—onmortal-
ity. 10 Particles-health. 4/96:16 Acidification policy. 5/96:11 Tax
shift. 2/97:15 Cleaning NOx emissions. 4-5/97:10 Transportation pol-
icy. 1/98:6 Orimulsion. 14 Health effects. 2/98:1,3,20-21 Environ-
mental space, sulphur and nitrogen. 9 Bad air inside cars. 19 Fuel
taxation. 3/98:1,3 Transport policy. 1/99:10-11 British power sector.
11 Road charging. 2/99:19 Budget proposals. Low-sulphur motor fu-
els. Coal promotion. 3/99:20 Infrastructure investments (SACTRA re-
port). 4/99:8-9 British power sector. 11 Energy and fuel taxation.

USA
1/95:9 Tighter truck standards. Solar power. 2/95:8 Emission credits
swap. 3/95:5 Particles—health. 6 Emissions trading. 4/95:5 Health ef-
fects. 5/95:8 Emissions trading. 1/96:10 Particles—health. 11 Emis-
sions trading. 13 Zero-emission vehicles (Calif.) 2/96:11 Sulphur
emissions—health. 14 Gas guzzlers. 3/96:8 Solar power (Hawaii). 14
Speed limits. 18-19 Emissions trading. 20 Petrol (Calif.). Small engine
standards (Calif.) 4/96:12 Clean up profitable. 2/97:6 Cars’ fuel con-
sumption. 3/97:11 New air-quality standards. Speed limits—emissions.
2/98:15 NOx trading. 3/98:15-16 Emissions trading. 4/98:13 NOx
trading. 20 Emissions from heavy-duty vehiles. 2/99:11 Ozone—lung
cancer (Calif.). 20 Standards proposed for cars and fuels. 3/99:9
Greenhouse gases. 4/99:5 NOx standards for utilities. 9 Power-plant
owners prosecuted. 19 Emission standards for trucks. Sulphur in fuels.
Cars’ fuel consumption. Benefits from Clean Air Act Amendments.
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Subject index

Actions/NGO activities
3/95:7-8 NGO statement on critical loads. 1/96:14 NGO networks es-
tablished (East Asia). 3/97:15 NGO air pollution network, East Asia.
16 European action day on aviation. 2/98:9 Forest campaign (Robin
Wood, Germany). 3/99:6 Aviation cheque.

Ammonia
See Nitrogen pollution.

Biodiversity
See Fauna and flora

Climate change
1/95:11 Climate convention. 2/95:7 Flora effects (USA). Insurance
costs. 14-15 Boreal forests. 15 Peat. 16 EU CO2 emissions. 3/95:15
Boreal forests. 16 Climate convention. 4/95:14 Cities endorse AOSIS
protocol. German ecotax reform. 5/95:4 CO2 emissions—jobs (NL).
1/96:7 CO2 from cars (EU). 9 IPCC Report. 2/96:12 Energy/CO2 tax
(EU). Norway. 13 Insurance costs increase. CO2 from cars. 16 Climate
convention. 3/96:15 EU CO2 emissions. CO2 tax (Norway). Voluntary
commitments (Germany). 4/96:6 Diesel and petrol compared. 7 CO2

emissions from cars (EU). 8-9 Climate convention (COP 2). 1/97:15
Possibilities to reduce emissions (EU). 16 Reduction commitments
(EU). 2/97:5 Climate convention. 6 Danish policy. 3/97:5 Climate
convention. 4-5/97:6 Effects (WWF report). 7 Climate convention.
EU reduction commitments. 1/98:4 Kyoto protocol. 8 Health effects.
2/98:4 CO2 from transportation (EU). 10 Aircraft. 3/98:6 EU burden
sharing. Climate convention. 7 CO2 from cars (EU). 4/98:12 CO2 from
cars (EU). 15 Oil company emissions. 1/99:3 Climate convention.
2/99:16 Aviation effects. 3/99:9 Gains from emission abatement
(USA, EU). 17-18 Nuclear phase-out, CO2 emissions (WWF). Global
phase-out of coal.

Convention on Long-Range Transboundary Air Pollution
5/95:4 Compliance with sulphur and NOx protocols. 2/96:5-6 Multi-
effect protocol. 5/96:8 Compliance with NOx protocol. 1/97:4 Ratifi-
cation of protocols. 2/97:2 Editorial. 6 Multi-effect protocol. 3/97:2
Editorial. 5 Ratification of protocols. 1/98:2 Editortial. 11 (General).
2/98:16-18 Cost-benefit assessments. 17 Protocol on POPs and heavy
metals. 3/98:4-5, 18 Multi-effect protocol. 4 Sulphur protocol ratified.
Factsheet on the LRTAP Convention. 1/99:1,4-5 Multi-effect proto-
col. 2 Ditto (Editorial). 2/99:5 Multi-effect protocol. 3/99:1-2, 4-5
Ditto. 4/99:5 Ditto. 12-13 Compliance with protcols.

Corrosion/Damage to cultural heritage
4/95:9 Europe. 3/96:4 Costs (Norway). 4/96:7 Gains from reducing
emissions.

Court cases
4/95:6-7 Teruel, Spain. 4/99:9 Power-plant owners prosecuted (USA).

Critical loads/levels
2/95 Factsheet. 3/95:7-8 NGO seminar statement. 4/96:10 Revised
levels for ozone. 4-5/97:13 Nitrogen (Switzerland). 2/98:1,3,20-21
Environmental space, sulphur and nitrogen. 2/99:1, 3-4 Outlook for
2010, Sweden. 3/99:10-11 Mapping, Europe.

Drinking water
3/97:1,3-4 Acidification—health (Sweden).

East-west cooperation
2/95:13 Finnish aid. 3/95:9-11 Economic aid programs. 5/95:5 Pan-
European Process (Sofia conference). 1/98:10 Debt-for-environment
swap. 15 Baltic Agenda 21.

Economy/Economic instruments
1/95:2 Pollution costs (Ed.). 2/95:7 Greenhouse effect—insurance
costs. 3/95:5 Pollution costs. 6 Emissions trading (USA). 4/95:14 Eco-
tax reform (Germany). 16 Gains from SO2 reduction (UK). 5/95:4 CO2

emissions—jobs. 8 Emissions trading (USA). 1/96:7 Pricing external
costs of transport (EU). 11 Emissions trading (USA). 2/96:4 Environ-
mental charges for shipping (Sweden). 10 Road charges (EU). 12 En-

ergy and CO2 tax (EU). 13 Emissions trading (UK). 3/96:7 Trans-
European Networks. 15 CO2 tax (Norway). 18-19 Emissions trading
(USA). 4/96:10 Pollution costs (ozone) 11, 12 Environmental protec-
tion profitable. 5/96:5 Benefits from emission reductions (EU). 7 Ditto
(Europe). 9 Environmental taxes (EU). 11 Tax shift (UK). 1/97:11-13
Ditto (General, Sweden). 14-15 Road pricing. 2/97:5 Energy tax (EU).
Road charging (EU). 3/97:14 Aircraft taxation. 4-5/97:7 Economic in-
struments (NL). 13 Airport charges (Switzerland, Sweden). Road
charges (Austria). 20 Coal subsidies (Germany). 2/98:10 Aviation
charge (EU). 15 NOx trading (USA). 16-18 Cost-benefit assessments.
19 UK fuel taxation. 22 Ecotaxes (OECD). Environmental stan-
dards—employment effects. 3/98:15 Emissions trading (USA). 20 En-
vironment taxes (Italy). Subsidies (Netherlands). 4/98:6 Tax
differentials, low-sulphur fuels. 13 NOx trading (USA). 1/99:11 Road
charging (UK). 13 EU fuel taxes. 2/99:16 Aviation subsidies. German
energy taxes. 17-18 Costs of compliance with environmental stan-
dards. 19 UK budget. 3/99:8 German tax shift. Road-freight taxation.
4/99:1,3-4 Differentiated shipping dues. 11 German ecotax. Diesel
taxation (France). Energy taxes (UK). 19 Benefits from Clean Air Act
Amendments (USA).

EMEP (European Monitoring and Evaluation Programme)
5/95:12-13 Emissions and distribution of SO2 and NOx 1993.
5/96:14-15 Emissions and distribution of SO2 and NOx 1994.
4-5/97:12 Shipping emissions revised. 16-17 Emissions and distribu-
tion of SO2 and NOx 1995. 4/98:16-18 Emissions and distribution of
SO2, NOx and NH3 1996. 4/99:16-18 Emissions and distribution of
SO2, NOx and NH3 1997.

Energy efficiency
1/95:9 Light bulbs (Germany). 2/95:5 Cogeneration (EU, Nether-
lands, Spain). 3/95:9-11 Central and eastern Europe. 5/95:4 Bulgaria.
UK. 1/96:5 Russia. 2/96:11 Standards for appliances (EU). 12 SAVE
II program (EU). 4/96:8 SAVE II. Appliances. 5/96:11-12 Sweden.
2/97:12-13 Crete, Greece. 14-15 Negawatt, Germany. 4-5/97:8 Ger-
many. Baltic States. 18-19 Decentralized heat-and-power production
(Denmark). 1/98:14 Fluorescent lamps. 3/98:9 EU strategy. 16 Fluo-
rescent lamps.

EU legislation
See European Community/European Union in the regional index.

Flora and fauna
1/95:10-11 Air pollution—nature conservation. 2/95:7 Greenhouse
effect—flora (USA). 3/97: Air pollution and biodiversity (factsheet).
4-5/97:6 Climate change—biodiversity. 3/98:13 Birds. 4/98:11 Flora
effects. 2/99:1,3-4 Sweden in 2010. 12-13 Soil acidification, recovery
(Sweden). 3/99:16 Algal blooms.

Forest damage
1/95:15 Liming (Sweden). 2/95:14-15 Boreal forests—climate change.
5/95:6-7 European forest survey 1994. Causes to damage. 5/96:6-7
European forest survey 1995. 4-5/97:14-15 Ditto, 1996. 2/98:9 Ger-
many. 4/98:14 European survey 1997. 15 Ozone damage. 1/99:14-15
Acidification index proposed. 4/99:6-7 European survey 1998.

Health
1/95:4 Air pollution—asthma (Norway, USA). 5 Particles. 2/95:1,3-4
Air quality-health (WHO, EU). 9 Acidification of groundwater.
3/95:1,3-4 Air quality—health (WHO, EU). 5 Small particles. 4/95:4
Air-quality directive (EU). 5 Effects (UK, USA). 5/95:16 Ozone (EU).
Particles (WHO, EU). SO2 limits (UK). 1/96:2 Particles (Editorial). 10
Ditto (USA). 10-11 Ditto (UK). 2/96:10 APHEA study. 11 Health
benefits from reducing emissions (USA). 3/96:8 London. 10 Ozone
(proposed guide values). 10 Particles. Ozone (USA). 4/96:11 Ozone.
5/96:7 Indonesia. 9 Air quality framework directive (EU). 11 India.
1/97:9 Revised WHO air-quality guidelines. Particles (Norway).
2/97:7-9 New EU air-quality standards. 16 EU ozone concentrations
1995-96. 3/97:1,3-4 Acidification—health. 11 New US air-quality
standards. 4-5/97:5 EU air-quality directive (SO2, NO2, particles,
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lead). 20 Diesel exhausts—cancer. 1/98:8 Benefits from climate strat-
egy. 14 Air pollution effects (UK). 2/98:9 Bad air inside cars. 3/98:7
EU air-quality standards. 20 Traffic and health. 4/98:11 Benzene limit
values (EU). 1/99:7 Standards for benzene and CO proposed (EU).
Ozone concentrations (EU). 2/99:11 Ozone—lung cancer. 3/99:7
Limit values for ozone (EU). 14 WHO London ’99 Conference.15 Ef-
fects of PM10. 4/99:14-15 Children worst affected. 15 Diesel particles.

Lake acidification
1/95:14 Norway. 4/96:12 UV penetration of lakes (Canada). 3/98:12-13
Northern lakes surveyed. 3/99:14 Lake recovery (North America).

Large combustion plants (LCPs)
1/95:16 UK emissions. 4/95:6-8 Spain. 5/95:14-15 Orimulsion (UK).
3/96:1, 3 UK. 2 Editorial. 4-5 Cleanest plants in Europe. 6-7 Revision
of EC directive. 5/96:7 Eastern Germany. 16 Turkey. 1/97:10 Eastern
Germany. 2/97:1,3-4 Poland. 15 Cleaning NOx emissions (UK).
3/97:7-8 EU directive revision. 1/98:6 LCP directive (EU). Orimul-
sion (UK). 2/98:2 Editorial. 11-14 IPPC directive (EU). 15 NOx trad-
ing (USA). 3/98:11 Revised directive (EU). 4/98:2 LCP directive, EU
(Editorial). 8-10 Old vs new plants. 1/99:9 Ditto. 10-11 British power
sector. 2/99:14-15 Oil shale (Estonia). 4/99:4 LCP directive (EU). 5
NOx standards (USA). 8-9 British power sector. 9 Power-plant owners
prosecuted (USA). 10 Poland.

Nitrogen pollution
2/96:7-9 General. Denmark. 4/96:13-14 Baltic Sea. 4-5/97:13 Critical
loads (Switzerland). 4/98:10 International conference. 11 Flora effects
(Sweden). 13 Ammonia from cars. 2/99:11 Ammonia (Switzerland).
3/99:16 Algal blooms.

Nuclear power
2/95:7 Slovakia. 5/95:4 Bulgaria. 5/96:11-12 Swedish phase-out.
3/99:17-18 Nuclear phase-out vs reduced CO2 emissions (WWF).

Ozone (ground-level)
1/95:12-13 Effects (general). 4/95:4 European Parliament. 9 German
smog decree. 5/95:16 EU report. 3/96:10 Health effects (USA). Pro-
posed new guidelines for health. 4/96:10 Revised critical levels. Damage
costs (Denmark). 11 Episode prevention (Belgium, Europe). 1/97:7
EU strategy. 2/97:2 Editorial. 16 EU concentrations 1995-96. 3/97:7
EU strategy. 2/98:5-8 EU strategy. 4/98:15 Vegetation damage. 1/99:7
EU concentrations. 16 Worldwide problem. 2/99:11 Ozone—lung
cancer. 3/99:7 EU limit values. 4/99:11 EU concentrations 1998-99.

Ozone depletion/CFCs
4/96:12 Ultraviolet penetration of lakes (Canada). 2/97:15 Sulphur
particles from aircraft.

Renewable energy
1/95:8 Solar heating. 9 Solar power (USA). 11 Solar power (general).
14 Solar power (Italy). 2/95:7 Falling prices (UK). 8 Solar power. 12
Solar energy in school (Norway). 4/95:12-13 Energy crops (Nether-
lands). 5/95:11 “Green” power (Sweden). 1/96:3 Windpower (general).
5 Ditto (France). Solar power. 2/96:6 Windpower. 3/96:8 Solar power.
20 Solar energy. Windpower. 5/96:11-12 Sweden. 1/97:5 Windpower
(general). 8 EU strategy. 2/97:12-13 Crete, Greece. 3/97:15 Ditto.
4-5/97:7 Windpower (Denmark). 8-9 Russia. 1/98:6 EU strategy.
2/98:19 Biogas buses (Sweden). 3/98:20 Windpower. 2/99:4 EU strat-
egy. 4/99:13 Photovoltaic cells. Windpower potential.

Transportation (general, aircraft, shipping)
GENERAL

1/95:6 Environmental ranking of cars (Sweden). Diesel catalyzers. 8
Car tax (Norway). 9 Transport policy revised (UK). Truck standards
(USA). 13 Catalyzers. Motorizing China. 14 Cleaner diesel (Norway).
2/95:2 Car emissions (Ed.). 4 Trams (UK). 6 Car fuel efficiency (EU).
8 Bicycles. Electric cars (France). 10 Two-stroke engines. 3/95:4 Athens,
Paris, car-free cities club. 5 Diesel. Benzene. Pollution costs. 14 Diesel
taxation. ULEV. Motorway construction (Pyrenees). 4/95:1,3,15 Gen-
eral. 10-11 Trans-European Networks. 11 German action on transit.
Efficient cars. 5/95:1,3 Transit traffic (EU vs Hungary). 9 Emission
standards for non-road machinery (EU). 16 Bicycles (Denmark).

1/96:6 Auto-Oil proposal (EU). 7 CO2 emissions from cars (EU). Pricing
external effects (EU). 8 Combined transports (Europe). 12-13 Heavy-
vehicle requirements (EU). 13 Zero-emission vehicles (Calif.). 14 Sao
Paulo. 16 Car use. 2/96:10 Public transportation (EU). Road-use
charges (EU). 11 Trans-European Networks. 13 CO2 emissions from
cars (EU). Non-road machinery standards (EU). 14 Cold start emis-
sions. Less road building (UK). Car fuel efficiency (USA). 3/96:7
TENs—economy. 8 Environmental rankings of cars. 9 Auto-Oil pro-
posal. Cold start emissions. 14 Alpine transit. Speed limits (USA). 20
Petrol standards (Calif.). Small engines standards (Calif.). 4/96:1, 3-5
Auto-Oil package (EU). 2 Ditto (Editorial). 5 Road-use charges (EU).
6 Petrol—diesel compared. 7 Non-road machinery standards (EU).
CO2 emissions from cars (EU). 8 TENs (EU). 5/96:10 Auto-Oil pack-
age criticized (EU). Motor fuel consumption (EU). China. 13 High-
speed trains questioned. 1/97:5 Cars’ fuel consumption. 10 Direct-
injection engines. 14-15 Road pricing. 15 Bicycles. 2/97:4 Sulphur in
motor fuels (EU). 5 Standards for light commercial vehicles (EU).
Road charging (EU). 6 Differentiated vehicles taxes (Germany). Fuel
efficiency (USA). 9 Restrictions on car use (France). Public transpor-
tation (UK). 10-11 Greening of freight transport. 15 Hybrid car.
3/97:6-7 Standards for fuels and cars (EU Auto-Oil package). 11
Speed limits—emissions (USA). 4-5/97:10 UK transport policy. Car-
use restrictions (Paris). 13 Catalytic converters. 19 Rail transport
(EU). 20 Diesel exhausts—cancer. 1/98:6 CO2 emissions from cars
(EU). 7 HDV standards proposed (EU). 8 ULEV vehicle (Japan).
Non-road vehicle standards (USA, EU). 10 Vienna conference. 2/98:4
CO2 emissions from transportation (EU). 8 Standards for fuels and
cars (EU). 9 Speed limits (Sweden). 15 Hybrid cars. Locomotives
(USA). 18 Biogas buses (Sweden). 19 Traffic management. UK fuel
taxation. Low-sulphur fuels (Germany). 3/98:1,3 UK white paper. 3
External costs (EU white paper). 7 CO2 emissions from cars (EU). 8-9
Standards for fuels and cars (EU). 20 Health effects. 4/98:6 Low-
sulphur fuels (tax differentiation). 7 Transalpine traffic. Tractors (EU).
Motorbikes (EU). 11 Infrastructure spending (EU). 12 CO2 emissions
from cars (EU). Railways (EU). 12 Ammonia from cars. 15 Carfree
day (France). 19 Car sharing. 20 Diesel vs petrol. HDV emissions
(USA). 1/99:8 HDV emission limits (EU). Eurovignette. Swiss transit
traffic. 11 Road charging (UK). 13 EU fuel taxes. 2/99:4 Italy. 6 Trac-
tors (EU). 16 Cycling. 20 New standards proposed for cars and fuels
(USA). 3/99:13 Speed limits (Germany). 14 WHO transport and health
conference. 15 Particle trap for diesel cars. Fuel-efficient Honda. Best
and worst (UK). 19 Cleaner heavy vehicles. 20 Infrastructure report
(SACTRA). 4/99:6 Emission standards for trucks and motorcycles
(EU). Railways (EU). 7 European carfree day. 11 Taxation (Germany,
France, UK). 15 Diesel particles and health. 19 HDV standards
(USA). Cars’ fuel consumption (USA). Sulphur in fuels (USA).

AIRCRAFT

3/95:14 Future emissions, EU policy. 1/97:8 Fuel tax proposed (EU).
2/97:15 Sulphur emissions—ozone layer. 3/97:14 Taxation. 16 Euro-
pean action day. 4-5/97:13 Airport charges (Switzerland, Sweden).
1/98:5 Emission limits (EU). 2/98:10 Aviation charge. Climate ef-
fects. 4/98:18 ICAO meeting. 2/99:16 Climate effects. Subsidies.
3/99:6 Subsidies.

SHIPPING

1/95:7 MARPOL negotiations. 4/95:5 Emissions revised. 2/96:1, 3-4
MARPOL negotiations. Environmental charges (Sweden). 3/96:10
Stena Jutlandica. 4/96:11 Low-sulphur oil. 1/97:1,3-4 (General)
4-5/97:1,3-4 MARPOL air pollution annex adopted. 12 Emission data
revised. 1/98:9-10 Differentiated dues (Sweden). 1/99:12-13 Ditto. 12
Emissions, Norway. 4/99:1, 3-4 Economic instruments.

Volatile organic compounds (VOCs)
2/96:10 Draft directive (EU). 1/97:5 Norwegian emissions. 8 EU di-
rective. 2/97:6 Norwegian emissions. 4-5/97:10 EU emissions. 2/98:7
Solvents directive (EU). 1/99:8 Ditto.
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OZONE

Excessive
concentrations

IN THE EU, ozone is still a threat to
people’s health as well as to vegeta-
tion. The concentrations measured
at more than 1400 stations have
lately been well above the levels set
for the protection of humans and
vegetation in the current EU direc-
tive (92/72/EEC). This can be seen
in the final figures for 1998 and
some preliminary ones for the sum-
mer of 1999, presented by the Com-
mission this October.

Last year the threshold for the
protection of human health – 110
micrograms of ozone per cubic me-
tre (µg/m³) of air, as an eight-hour
average – was overstepped on an
average during 20 to 60 days in the
Mediterranean countries, and on 10
to 35 occasions in the central parts
of the EU, and here and there else-
where on up to 80 days.

Although there appeared to be
some slight improvement in the
summer of 1999, the threshold for
health was frequently overcrossed
in central EU, and even the limit of
180 µg/m³, 1-hour average, at which
the public has to be informed, was
exceeded in most countries. In
some places in Italy, Greece, France,
and Spain there were more than 40
alerts.

In 1998 concentrations above the
threshold value for warning the pub-
lic (360 µg/m³, 1-hour average) were
reported from eight places in three
member states: Greece, Italy, and
France. To reduce individual expo-
sure to such high concentrations,
people were advised to avoid heavy
physical activity on those days.

The situation was even worse for
vegetation, the threshold value of
200 µg/m³, 1-hour average, being
frequently exceeded. In 1998 con-
centrations above that value were
reported from 94 stations in thir-
teen countries on more that 200
days.

Last summer the information
threshold (180 µg/m³) was being
crossed everywhere except in Ire-
land, Denmark, Sweden, and Fin-
land. The situation was worst in
Italy, Greece, France, and Spain,
where information had to be sent
out regarding high levels of ozone
on 40-68 days between April and
August. Although the 360 µg/m³
level was never passed, and there
was some indication of a slight down-
ward trend in peak values during
the last two years in the central
parts of Europe, there is nothing to
suggest that people are being less
exposed overall.

A proposal for stricter limit val-
ues for ozone has recently been put
forward by the EU Commission, to-
gether with a strategy for a sub-
stantial reduction of concentrations
(see AN 3/99, p.7).

References:
• Exceedance of EC Ozone Threshold Values
in Europe in1998.
• Air Pollution by Ozone in the European
Union. Overview of the 1999 summer season
(April-August).
Both reports can be downloaded from the
website http://europa.eu.int/comm/dg11/air/
ozonerep.htm. They are also available from
national salespoints for EU publications.

Creating jobs
Stage 2 of the German ecotax reform
was finally accepted by the Bundestag
in November (see AN 3/99, p.8). It will
come into effect at New Year.

In September the German environ-
ment agency, Umweltbundesamt, put
forward a proposal for a still more far-
reaching reform, involving step-by-step
advances over present policy. The re-
sult would be a 40-per-cent increase in
the price of energy during the next ten
years, cars could face a charge of 0.05
euro per kilometre of distance travelled,
trucks 0.20 euro. Fuel prices would in-
crease by 0.26 euro per litre if road pric-
ing was introduced, otherwise 0.50 euro.
There would also be taxes on waste and
sewage. The revenue should be used to
lower other taxes, with an estimated
260,000 new jobs as a result.

The benefits for the environment
would be considerable. Consumption of
petrol and diesel fuel should drop by 25
and 20 per cent respectively, and the
overall use of primary energy by 13 per
cent.

Evening up
The French have also decided to raise
the tax on diesel fuel, increasing it in
two stages by 0.1 euro per stage. The
aim is to reduce the great difference in
price between diesel and petrol.

ENDS Daily, September 17, 1999.

More
for less
In Britain the climate-change levy on
the use of energy in business was ex-
pected to bring in £l.75 billion and re-
duce the emissions of carbon dioxide by
1.5 million tons a year. See AN 2/99, p.19.
Objection from industry has now led to
the yearly tax total being reduced to £l
billion, but emission reductions in-
creased to 2 million tons a year. Energy-
intensive industries will be granted
greater discounts on condition that they
arrange for a more effective use of en-
ergy, the subsidies for which will be
trebled. It is still the aim to make the
taxation revenue-neutral. The income
should be used to lower employers’ so-
cial security charges.

The government has also said that it
will be scrapping the policy of raising
the prices of motor fuels annually by a
fixed percentage (the fuel tax escalator,
which has been in existence since 1993).
In its first budget after taking office in
1997, the Labour government had raised
the real annual increase from 5 to 6 per
cent. It now says decision on tax rates
for fuel will be set on a budget-by-budget
basis.

ENDS Daily, November 11, 1999.

IN BRIEF
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PROTOCOLS

Varied response to commitments
To maintain the Convention’s credibility, much better compliance will be needed

THIS YEAR marks the 20th anniver-
sary of the Convention on Long-
Range Transboundary Air Pollution.
It will also be remarkable for the
signing of a new kind of protocol –
that for a control of the effects of a
bunch of pollutants, the so-called
multi-effect protocol. It may thus
be in order at this time to examine
the extent to which the countries
adhering to the Convention have
lived up to their commitments un-
der previous protocols.

Just how great the effect of those
protocols has been in reducing
emissions is of course difficult to
determine. Many other factors are
involved, often with greater effect.
But it should nevertheless be of in-
terest to see how the most elemen-
tary commitments – for a defined
reduction of emissions – have actu-
ally been fulfilled.

So far only the first of the proto-
cols – those of 1985 for sulphur emis-
sions, of 1988 for nitrogen oxides,
and 1991 for volatile organic com-
pounds – have reached their time
limits, which were 1993, 1994, and
1999.

The first sulphur protocol

If the statistics are to be believed,
all the countries that signed the sul-
phur protocol managed the mini-
mum 30-per-cent reduction of their
emissions by 1993 – although half
of the twenty-one original adher-
ents had already got so far in 1985,
the year of signing. Moreover most
of the European countries – includ-
ing those that did not publicly sup-
port the protocol – can now claim
reductions well beyond the required
30 per cent. Some, such as Austria,
Finland, pre-unification West Ger-
many, Norway, Sweden, and Switzer-
land, have cut down their emissions
by as much as 75-80 per cent. Con-
sequently the total of Europe’s
emissions of sulphur fell between
1980 and 1993 by more than 45 per
cent. By 1997 they were down by 60
per cent.

The NOx protocol

As regards NOx the twenty-five sig-
natories of the 1988 protocol only
committed themselves to ensuring
that their emissions after 1994 would
remain below 1987 levels. Accord-

ing however to the most recent sta-
tistics, five countries – Belgium,
France, Greece, Ireland, and Spain
– failed to fulfill even that modest
requirement. Some of them have
submitted no emission data either
for the base year or for the target
year, and Belgium has yet to ratify
the protocol. The total European
emissions of nitrogen oxides did
however fall by more than 10 per
cent between 1987 and 1994.

Declaration by twelve countries

At the time of the signing of the NOx
protocol, twelve countries declared
separately their intention reducing
their emissions by about 30 per
cent by 1998, with the choice of any
one year between 1980 and 1986 as
the base year. It now appears how-
ever that no more than half of them
will have done so. Those are Ger-
many, Liechtenstein, Sweden, Swit-
zerland, and possibly Austria and
Belgium. By 1995 Italy still had
higher emissions than in the base
year. Norway is evidently also in
difficulty, its emissions in 1997
having been about the same as they
were in 1986. Denmark, Finland,
and France have only managed to
bring down theirs by about 10 per
cent, the Netherlands by 20 per cent.

The VOC protocol

According to the protocol of 1991,
most of the twenty-three signato-
ries were supposed to reduce their
emissions of VOCs by at least 30 per
cent by 1999 – from what they were
in 1988 or any other year between
1984 and 1990. Since however there
is as yet no data for the target year,
there is no means of telling how
well they have performed – a situa-
tion that is hardly improved by the
fact that here, too, some countries
have not even submitted data for
the base year. Nevertheless, such
data as is available suggests that
Austria, Bulgaria, Denmark, Ger-
many, Hungary, the Netherlands,
and Switzerland have already hit the
target. France, Greece, Italy, Por-
tugal, Norway, and Spain on the
other hand have actually increased
their emissions during the nineties.
In Norway they had risen by about
50 per cent by 1996, instead of
remaining stabilized in accordance

with the country’s national target.
In Norway’s TOMA (tropospheric
ozone management area), VOC emis-
sions had risen by 30 per cent, in-
stead of being reduced by that
amount. The emission figure for
Europe as a whole had however come
down by almost 20 per cent between
1988 and 1997.

Second sulphur protocol

The second sulphur protocol, signed
by twenty-seven countries as well
as the EU in 1994, only took effect
in August 1998. It sets among other
things national ceilings, to be met
in principle by 2000, but in the case
of some countries not until 2005
and 2010. Fifteen of the countries
that have so far ratified this proto-
col had already by 1996 so reduced
their emissions that they were be-
low the ceilings for 2000.

Technical requirements

There are further requirements in
several of the protocols. Those for
NOx and VOCs, for instance, call for
the introduction of national emission
standards based on “the best avail-
able technologies which are economi-
cally feasible” for all new stationary
as well as mobile sources. Measures
for controlling pollution also have
to be applied in the case of existing
stationary sources in countries ad-
hering to NOx protocol. There are
also so-called technical annexes in-
tended to serve as guidelines, giv-
ing for instance examples of what
the requirements will mean in prac-
tice. The second sulphur protocol
was the first to include mandatory
limit values in the protocol itself.

Bad reporting

The failure of many countries to
comply with the protocols’ require-
ments as regards reporting is a dis-
tinct problem. In 1998 the imple-
mentation committee of the Con-
vention reported that very few had
been respecting deadlines, and that
between 1994 and 1998 only about
70 per cent had handed in reports
on strategies and policies. Such
lapses naturally make for difficul-
ties in assessing the degree of com-
pliance.

It is nevertheless obvious that far
from all the countries that have
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signed the various protocols are ful-
filling even the minimum require-
ments that they have agreed to.
This has naturally troubled the
Convention’s administrators, who
are trying to remedy matters by im-
proving their own reporting – one
example being the report1 on which
this article is based. But if it is to be
effective, such information will have
to be used to raise the pressure on
governments that are dragging their
feet. Both national and international
environmentalist organizations could
do much more in this respect than
they have generally done.

Important in itself

Finally it would be well to empha-
size that the Convention is much
more than a collection of protocols.
It is a living procedure, engaging
hundreds or possibly thousands of
scientists, government officials and
others, and so accumulating a vast
store of knowledge and information
– thus by its very existence keeping

work for the environment moving. Its
protocols are important for defining
the minimum efforts required of
their signatories, and with the help
of the media are themselves a
means of increasing public aware-
ness of the dangers of air pollution.

Results must however be forth-
coming if the process is to be kept
moving. Progress in this respect
can be seen in some innovative ap-
proaches, such as the critical-loads
concept, as well as in ever more
cost-effective protocols. But to main-
tain the Convention’s credibility,
much better compliance will be
needed from the member countries,
besides better reporting both of
progress and failings.

CHRISTER ÅGREN

1 Strategies and policies for air pollution

abatement. Major review prepared under the

Convention on Long-Range Transboundary

Air Pollution. Report ECE/EB.AIR/65. Pub-
lished in August 1999 by UN ECE, Geneva
and New York.

Could be
competitive
Solar cells are expensive because de-
mand is low, but the demand is low be-
cause of the high price. This Catch 22
could however be resolved if manufac-
turers were to greatly increase their
output and so reap the advantage of
large-scale production. By making 5 mil-
lion solar panels a year (equal to 500
MW) a company could bring the price
down to a quarter of the present cost.
Demand would then rocket, since solar
electricity would come close to being
competitive with conventionally pro-
duced power. Key players that could
help to make a breakthrough for solar
energy by boosting the demand are the
authorities who regulate power and
construction.

All this is the outcome of a study
made by KPMG consultants this autumn
for Greenpeace.

Solar Energy: From Perennial Promise to Com-

petitive Alternative. The full report is available in
pdf-format on the Greenpeace website:
www.greenpeace.org.

Great potential
worldwide
Wind energy could provide 10 per cent
of the world’s electricity requirements
by 2020, create 1.7 million jobs, and re-
duce global emissions of carbon dioxide
by more than 10 billion tons, according
to a study1 commissioned by Greenpeace,
the European Wind Energy Association
and the Forum for Energy and Devel-
opment.

The study demonstrates that alto-
gether 1.2 million megawatts (MW) of
wind power could be installed world-
wide by 2020, producing more than Eu-
rope’s present total consumption of
electricity. As much as one-fifth of that
capacity could be placed in Europe, cre-
ating a quarter of a million jobs there.

The 1.2 million MW is equal to a fifth
of world electricity consumption in 1998
(the conservative assumption of the
study is that the global consumption of
electricity will have doubled by 2020).

In order to achieve the 10-per-cent
aim, governments should set firm tar-
gets for production, remove inherent
barriers within the electricity sector and
halt subsidies to fossil fuel and nuclear
power, while introducing a range of le-
gally enforceable mechanisms to pro-
mote wind energy.

Last year wind power was the world’s
fastest-growing source of energy, with
an average growth of 40 per cent be-
tween 1994 and 1998. The greatest in-
creases were in Denmark, Germany,
Spain.
1 Wind Force 10: A Blueprint To Achieve 10% of
the World’s Electricity from Wind Power by 2020.

IN BRIEF
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AIR POLLUTION

Children are most at risk
Millions of them in the world’s largest cities are exposed to high concentrations
Children living in large cities, espe-
cially in the developing countries,
are being regularly exposed to air
pollution at levels that are two to
eight times higher than those set
down by the World Health Organi-
zation in its guidelines for maxi-
mum exposure. More than 80 per
cent of all the deaths in the develop-
ing countries that are attributable
to lung infections brought on by air
pollution occur among children un-
der five years of age.

Where there are most

Such is the situation revealed in a
recent report1 from the World Re-
sources Institute, an international
research organization working
mainly on matters relating to the
environment and sustainability.

As an attempt to identify the re-
gions where the risks are greatest,
the authors of the report have de-
veloped an environmental health
indicator, to rank countries and cit-
ies where there are the most chil-
dren threatened by degraded air.
These are some of the main find-
ings from the indicator and the re-
port in general:

Even in smaller cities

p Because of their smaller size, and
organs in a stage of rapid develop-
ment, children are more vulnerable
to the risks to health from air pollu-
tion. In many of the world’s largest

cities, with some of the highest lev-
els of pollution, the average age of
the population is less than sixteen.
The younger the population, the
more life years of exposure there
will be, and more gathering of
physiological damage.
p In the developing countries air
pollution is responsible for at least
50 million cases of chronic cough in
children under fourteen.
p The combined effect of several
pollutants is greater than a mere
addition of the individual effects of
each pollutant. Some of the highest
risks to children occur in cities in
Mexico, India, China, Brazil, and
Iran.
p Not even smaller cities, as well as
cities in developed countries gener-
ally, escape the threat of air pollu-
tion. Some smaller cities in China,
for instance – such as Lanzhou at
the heart of a major petrochemical
industry and oil-refining centre –
have the highest concentrations of
particulate matter in the world.
p Although the concentrations of
air pollutants are on an average
lower in the mega-cities of the de-
veloped world, the highest levels of
nitrogen-oxide pollution from road
traffic are found in New York, Paris,
Tokyo, and Los Angeles.
p The levels of total suspended par-
ticles (TSPs), as well as sulphur diox-
ide, are highest in area with exten-
sive coal burning.

Stricter standards needed

p A more efficient use of energy,
stricter standards for vehicles, and
better traffic management are im-
portant means of controlling air
pollution. Changes in these respects,
as well as others such as reductions
in the use of fossil fuels, can have
significant effects on public health,
both in the short and the long term.
As shown in an earlier WRI study, as
many as 70,000 premature deaths
could be avoided by 2020 if the con-
centrations of particulate matter
were reduced. The quality of life,
especially in children, would also be
improved.

With as many as 85 per cent of all
children under the age of fifteen liv-
ing in developing countries, and
roughly half of them in cities,
worldwide intervention to aid the
developing world is, as shown by
the WRI data, urgently needed.

But, the writers emphasize, such
intervention is also needed in the
developed world, which is still faced
with severe problems. According to
WHO, in Europe fine particulates
are responsible for 7 to 10 per cent
of all respiratory infections in chil-
dren – a figure that rises to 21 per
cent in the most-polluted cities.

Showing the way
In view of the projected growth of
cities, the WRI authors call for
collaboration between national gov-
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Recent publications
Quantification of Effects of Air Pollut-
ants on Materials (1999)
Proceedings of the UN ECE Workshoop
held in Berlin in May 1998. 250 pp.
20.00 DM. Published by Umweltbundes-
amt, Postfach 33 00 22, 14191 Berlin,
Germany. Fax. +49-30-8903 2285.

8th Annual Report 1999: International
Cooperative Programme on Integrated
Monitoring of Air Pollution Effects on
Ecosystems
Eds. S. Kleemola and M. Forsenius. 38
pp. 43 mark. Publication No. 325. Avail-
able from the Finnish Environment In-
stitute, P.O. Box 140, 00251 Helsinki,
Finland.

1979 Convention on Long-Range
Transboundary Air Pollution and its
1998 Protocols on Persistent Organic
Pollutants and Heavy Metals (1999)
Full text of both protocols together with
a brief introduction. United Nations
publication. Sales No. E.99.II.E.21.
Available from United Nations, Sales
Section, Palais des Nations, CH-1211
Geneva, Switzerland. Tel. +41 22 917
2601. E-mail: unpubli@unog.ch

The Environment in France (1999)
Abridged English version of the report
l’Environnement en France – Edition
1999, published by the Institut Francais
de l’Environnement. Obtainable from
IFEN, 61 Bd. Alexandre Martin, 45058
Orléans Cedex 1, France. E-mail:
ifen@ifen.fr.

Transport Training Materials (1998)
By Roger Higman. 58 pp. Published by
Friends of the Earth Europe and Euro-
pean Environmental Bureau. Available
from EEB, 34 Boulevard de Waterloo,
B-1000 Brussels, Belgium. E-mail:
info@eeb.org, or from FoE Europe, 29
rue Blanche, B-1060 Brussels, Belgium.

Energy and the Environment in the
EU: Training document for NGOs in
accession countries (1998)
By J. Green. 137 pp. The same publish-
ers and address as above.

EU Environmental Policy: Can free trade
and environment go together (1999)
By M. Boye and C. Ege. 126 pp. Pub-
lished by and available from EEB, ad-
dress above.

National Climate Policies and the Kyoto
Protocol (1999)
Although each country has to assess the
opportunities and constraints to the de-
velopment of policies adapted to its own
situation, the OECD nevertheless here
presents a framework for cost-effective
national action to reduce emissions of
greenhouse gases – primarily by econ-
omic devices such as more equitable
pricing and emissions trading, but also
by other means, including information

and education. Emphasizes the need for
monitoring and follow-up.

88 pp., 120 francs. Can be ordered
from OECD, 2, rue André-Pascal, 75775
Paris Cedex 16, France. E-mail:
bookshop@oecd.org

Action Against Climate Change. The
Kyoto Protocol and Beyond (1999)
Restricting international emissions
trading would make achievement of the
Kyoto targets more expensive, in this
OECD view. It concludes that consider-
able further increase in the concentra-
tions of greenhouse gases is unavoid-
able, although the resulting degree of
climate change will be difficult to pre-
dict. Further knowledge will be needed
if the benefits of the Kyoto Protocol are
to be usefully compared to their costs.

138 pp., 120 francs. Available from
OECD, address as above.

Reversal of soil and water acidifica-
tion in SW Sweden, simulating the re-
covery process (1999)
By F. Moldan. Aavailable from the Swed-
ish University of Agricultural Sciences,
Department of Forest Ecology, S-90183
Umeå, Sweden.

Environment in the Transition to a
Market Economy: Progress in Central
and Eastern Europe and the Newly In-
dependent States (1999)
A joint publication of the OECD and the
European Environment Task Force
analyzing the challenges as well as the
achievements in institutional strength-
ening and policy reform, environmental
policy instruments, environmental fi-
nancing and environmental manage-
ment in the region. Available from OECD,
address as above.

Cycling, the way ahead for towns and
cities (1999)
Considering bicycling to be of key
importance in the development of sus-
tainable transportation systems, the EU
Commission has published this hand-
book and distributed it to every city in
southern Europe. Can be obtained at all
retail outlets for EU publications, or
downloaded as pdf-file via internet:
http://europa.eu.int/comm/dg11/cycling/

Cutting Carbon Emissions While Making
Money: Climate Saving Energy Strate-
gies for the European Union (1999)
By F. Krause, J. Koomey and D. Olivier.
Innovative thinking and policy changes
could allow the EU to cut CO2 emissions
significantly below 1990 levels, while
still reaping economic benefits, accord-
ing to a report by the International Pro-
ject for Sustainable Energy Paths.

Energy Policy in the Greenhouse
Volume II, Part 2. Available from IPSEP,
El Cerrito, California 94530, USA.
Internet: www.ipsep.org.

ernments, international organiza-
tions, NGOs, and the private sector
with the aim of promoting energy
efficiency and reducing pollution,
giving examples such as these that
are already underway:
p Mexico City has been successful
in several ways in improving air
quality, achieving marked reduc-
tions for instance in the ambient
levels of lead – largely through the
total phase-out of lead in petrol
since 1997.
p Major cities in China and India are
increasingly turning to cleaner en-
ergy alternatives such as hydroelec-
tric systems, solar panels, and wind
power, besides substituting natural
gas for coal.
p In Brazil the government is ac-
tively promoting the development
of less polluting forms for transpor-
tation and energy production.
p International organizations can
also play their part in supporting
efforts to reduce air pollution. The
World Bank, for instance, will be
investing US$ l.l billion over the
next ten years in measures for
cleaner energy production and
transportation in Mexico City.

It is also pointed out in the WRI
report that the same human activi-
ties that give rise to air pollution
with its effects of health are threat-
ening the climate as well. Thus
measures aimed at protecting health
can also help to mitigate climate
change.

PER ELVINGSON

1 Urban Air Pollution Risks to Children: A

Global Environmental Health Indicator. By
D.L. Davis and P.H.N. Saldiva. Published by
World Resources Institute, 10 G Street, NE
(Suite 800), Washington, DC 20002. Inter-
net: www.wri.org. For more information
contact maryh@wri.org.

A main cause
of cancer
A very extensive study of toxic air pollu-
tion in cities, commissioned by the South
Coast Air Quality Management District
(AQMD) in California, has found motor
vehicles and other mobile machinery to
be one of the main sources of carcino-
genic substances in the air. The aver-
age cancer risk from air pollutants in
the region, omitting the effects of diesel
soot, is 420 per million inhabitants.
When diesel particulate is included, the
average risk rises to about 1400 per
million.

ENS, November 5, 1999.
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EUROPE

Emissions in continued decline
Greatest for sulphur, but nitrogen compounds and VOCs are also going down

The downward trend for emissions
of acidifying air pollutant is con-
tinuing in Europe. The latest re-
ports1 from EMEP, the European
Monitoring and Evaluation Pro-
gramme, show the man-made emis-
sions of sulphur dioxide to have been
60 per cent lower in 1997 than they
were in 1980, having dropped to
22.9 million tons. Nitrogen oxides
are also continuing to decline slowly
from their peak in the late eighties,
by 13 per cent between 1980 and
1997. The emissions of ammonia
are estimated to have declined by
18 per cent since 1980. In contrast
to those for sulphur and nitrogen
oxides, the data for ammonia is
however highly uncertain. Volatile
organic compounds dropped by 14
per cent between 1980 and 1997
(VOCs are important precursors to
ground-level ozone).

The EMEP operates under the
Convention on Long-Range Trans-
boundary Air Pollution, using data
supplied by individual countries. Be-
sides the figures for man-made pol-
lutants, its reports include data for
the natural emissions of sulphur
from the seas (in the form of di-
methyl sulphide produced by phy-
toplankton) and from volcanoes.

Figures are also given for the emis-
sions from shipping plying in inter-
national trade in the Baltic, the
North Sea, and northeastern At1an-
tic, although they still go no farther
than 1990. The estimates for the
Mediterranean must be far too low,
too, since no proper investigation
has ever been made in those parts.

In combination with meteorologi-
cal data, the emission figures pro-
vide the basis for calculations in a
computer model for describing the
transformation and depositions of
pollutants as they travel around in
Europe. A new model, called the
Eulerian, has just been used for the
first time, giving higher spatial reso-
lution in the mapping by reducing
the grid size from 22,500 sq kilome-
tres to 2,500. The latest figures
(1997) for cross-border transfers of
sulphur and oxidized as well as re-
duced nitrogen compounds are
shown in Tables 2, 3, and 4.

New, too, this year are country-
by-country status reviews, giving in-
formation on such things as emis-

sion levels, exports and imports of
pollutants, and the extent to which
the critical loads for acidifying sul-
phur and nitrogen are being ex-
ceeded.

The EMEP data is important in
showing how well or not the signers

of the Convention protocols are liv-
ing up to their commitments, and
also in indicating the general effect
of the protocols.

CHRISTER ÅGREN

Table 1. European emissions of sulphur, nitrogen oxides (as NO2), and
ammonia (1000 tons a year).

Sulphur dioxide Nitrogen oxides Ammonia

1990 1997 1990 1997 1990 1997

Albania AL [72] [72] [24] [24] [31] [31]
Armenia AM 72 0.4 46 15 0.06 0.004
Austria AT 91 57 194 172 76 75
Belarus BY 637 208 285 189 [219] [219]
Belgium BE 322 240* 343 334* 104 97*
Bosnia & Herz. BA 480 [480] [80] [80] [31] [31]
Bulgaria BG 2020 1365 376 225 144 77
Croatia HR 180 80 87 74 37 24
Cyprus CY 55 47 20 23 [4] [4]
Czech Rep. CS 1876 701 742 423 156 81
Denmark DK 182 109 282 248 122 102
Estonia EE 252 119 68 45 [29] [29]
Finland FI 260 100 300 260 35 34
France FR 1298 1031* 1585 1641* 700 668*
Georgia GE [162] [162] [188] [188] [97] [97]
Germany1 DE 5313 1468 2693 1803 764 648
Greece GR 509 543* 343 374* [107] [107]
Hungary HU 1010 657 238 198 164 76
Iceland IS 24 25 26 29 [3] [3]
Ireland IE 178 165 115 124 126 132
Italy IT 1651 1322* 1938 1768* 466 461*
Kazakstan2 [140] [140] [76] [76] [18] [18]
Latvia LV 119 59* 93 35* 44 17*
Lithuania LT 222 77 158 57 84 35
Luxembourg LU 15 8* 23 22* 7 7*
FYR Maced. FYM [17] 17 [6] 6 [17] [17]
Moldova MD 231 17 63 30 [47] [47]
Netherlands NL 202 124 580 470 226 145
Norway NO 53 30 218 222 23 26
Poland PL 3210 2181 1280 1158 508 350
Portugal PT 362 373* 348 407* 98 97*
Romania RO 1311 [912] 546 [319] 300 [221]
Russian Fed.2 RU 4460 2449 3600 2379 1191 730
Slovak Rep. SK 543 202 225 123 62 50
Slovenia SI 194 120 62 71 24 22*
Spain ES 2266 [2061] 1177 [1223] 353 [344]
Sweden SE 119 69 338 280 51 64
Switzerland CH 43 26 166 125 72 71
Turkey2 TR [354] [354] 497 692* [321] [321]
Ukraine UA 2782 1132 1097 455 [729] [729]
United Kingdom GB 3731 1656 2686 1848 333 323
Yugoslavia YU 508 522 66 66 [90] [90]
Baltic Sea BAS [228] [228] [352] [352] [0] [0]
North Sea NOS [454] [454] [648] [648] [0] [0]
Rem. NE Atl.2 ATL [901] [901] [1266] [1266] [0] [0]
Mediterr. Sea MED [12] [12] [13] [13] [0] [0]

Sum 39,121 22,873 25,557 20,580 8,013 6,720

The table shows national official data received at the ECE secretariat. Estimated data are given in

square brackets. * 1996 figures. 1 Including East Germany in 1990 figures. 2 Part within the EMEP area

of calculation.

1 Transboundary acid deposition in Europe.
EMEP Report 1/99, and EMEP emission data:

Status report 1999. EMEP/MSC-W Report 1/99.
Both available from the publisher: MSC-W,

Norwegian Meteorological Institute, Box 43,
Blindern, N-0313 Oslo, Norway. Emission
tables and maps are available on the EMEP

website: www.emep.int.
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Table 3. Provisional oxidized-nitrogen budget for Europe 1997. Depositions of nitrogen, 100 tons per year.

AT BE BG DK FI FR DE GR HU IS IE IT LU NL NO PL PT RO ES SE CH TR GB BY UA MD RU LV LT CZ SK SI HR BA YU MK CY REM BAS NOS ATL MED NAT VUL SUM

AT 61 13 10 2 0 48 145 3 33 0 1 89 1 5 0 50 1 8 30 0 5 0 18 1 2 0 2 0 0 78 19 65 6 8 7 0 0 3 2 7 1 0 1 32 758

BE 0 165 0 1 0 76 40 0 1 0 1 3 1 45 0 4 1 0 24 0 0 0 32 0 0 0 0 0 0 6 0 0 0 1 0 0 0 1 0 24 2 0 2 3 437

BG 2 2 1179 0 0 8 32 63 62 0 0 49 0 1 0 55 1 228 18 0 0 4 4 2 45 2 7 0 1 21 15 5 4 52 147 7 1 17 1 1 1 0 2 110 2149

DK 1 9 1 73 0 21 49 0 4 1 2 3 0 5 1 28 1 1 12 4 0 0 44 0 1 0 6 0 1 7 2 1 0 1 1 0 0 1 34 26 2 0 7 2 354

FI 1 7 2 9 201 19 70 0 16 0 1 7 0 3 3 74 0 8 19 19 0 0 24 15 11 0 288 11 9 20 6 2 1 6 6 0 0 54 55 8 3 0 7 13 1003

FR 4 111 11 4 0 1560 184 6 18 0 10 156 6 31 0 34 30 5 786 1 15 0 174 0 2 0 1 0 0 37 5 9 4 11 8 0 0 22 3 105 53 1 25 107 3540

DE 20 151 8 23 1 353 1711 3 41 0 9 58 8 74 1 315 6 8 149 3 22 0 197 3 4 0 12 2 3 442 15 9 2 10 8 0 0 7 42 94 11 0 12 49 3886

GR 1 1 482 0 0 9 16 437 31 0 0 65 0 0 0 26 1 56 31 0 0 5 2 1 15 0 2 0 0 11 7 3 2 32 58 9 1 39 0 1 1 0 4 175 1529

HU 13 3 28 1 0 13 72 9 596 0 0 51 0 1 0 137 1 99 21 0 1 1 5 2 12 0 4 0 1 60 92 18 22 49 79 0 0 6 2 2 1 0 1 53 1459

IS 0 2 0 0 0 5 3 0 0 22 3 1 0 1 0 2 0 0 9 0 0 0 17 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 0 2 3 0 14 1 90

IE 0 5 1 1 0 19 8 0 1 0 202 2 0 2 0 2 2 0 35 0 0 0 88 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 1 7 15 0 10 5 408

IT 12 9 49 1 0 103 65 29 47 0 1 1641 1 3 0 44 9 25 160 0 9 1 14 1 6 0 1 0 0 34 11 53 24 72 42 1 0 37 1 5 5 0 10 1367 3894

LU 0 5 0 0 0 8 5 0 0 0 0 1 2 1 0 1 0 0 4 0 0 0 2 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 1 0 0 0 1 30

NL 0 68 0 1 0 47 64 0 2 0 2 2 0 108 0 8 1 0 19 0 0 0 40 0 0 0 1 0 0 7 1 0 0 1 0 0 0 1 1 43 2 0 3 3 427

NO 1 14 4 18 5 40 97 2 10 1 7 6 0 6 49 47 1 4 34 14 1 0 100 3 3 0 151 3 3 17 4 2 0 4 4 0 0 6 18 37 15 0 28 8 764

PL 12 27 53 24 4 68 731 12 181 0 3 49 1 13 2 4909 3 67 55 8 2 1 65 31 69 1 53 9 23 437 91 18 7 36 41 1 0 15 52 24 3 0 7 58 7263

PT 0 0 0 0 0 5 1 0 0 0 0 4 0 0 0 0 337 0 145 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 0 0 3 0 0 40 1 7 6 554

RO 8 7 341 2 0 25 106 52 222 0 1 104 0 3 0 235 2 1452 32 1 1 8 12 10 149 6 21 2 3 65 59 16 10 114 240 3 1 23 3 4 1 0 3 175 3525

ES 1 4 7 0 0 80 13 4 5 0 2 49 0 2 0 6 156 3 2836 0 1 0 13 0 1 0 0 0 0 5 1 3 2 7 5 0 0 29 0 4 92 12 19 72 3431

SE 3 22 6 57 31 56 181 2 28 0 5 14 1 9 18 113 1 9 43 119 1 0 93 10 9 0 101 10 10 35 9 4 2 10 9 0 0 23 114 35 8 0 16 14 1232

CH 2 8 2 0 0 64 23 1 2 0 0 64 1 3 0 4 2 1 42 0 39 0 12 0 0 0 0 0 0 5 0 3 1 2 1 0 0 2 0 4 1 0 1 20 309

TR 4 3 532 1 0 20 49 142 56 0 0 118 0 1 0 81 1 162 56 0 1 778 9 7 177 3 57 1 2 27 16 9 4 53 74 3 32 318 2 2 1 0 16 299 3118

GB 1 30 4 4 0 107 70 1 5 0 61 12 1 14 1 16 5 3 101 1 1 0 2625 0 1 0 1 0 0 13 2 1 1 4 3 0 0 3 3 147 43 0 31 16 3331

BY 3 7 45 7 5 20 121 7 55 0 1 21 0 3 1 388 0 59 19 3 1 2 21 290 110 1 87 20 42 43 21 5 3 19 25 0 0 20 14 5 1 0 2 31 1530

UA 9 11 325 7 3 35 232 62 252 0 1 107 0 5 1 738 1 449 42 3 1 25 26 104 1806 21 211 9 20 110 87 19 10 85 111 3 1 59 13 7 2 0 7 200 5222

MD 0 1 30 0 0 2 10 5 11 0 0 7 0 0 0 28 0 85 2 0 0 1 1 3 47 8 4 0 1 5 3 1 1 6 8 0 0 3 0 0 0 0 0 17 291

RU 17 41 542 30 104 126 566 109 290 0 7 169 2 15 7 995 0 454 134 26 3 122 106 385 1612 13 7515 89 93 206 98 37 14 127 150 4 7 861 80 28 12 0 32 241 15471

LV 1 4 8 4 5 11 47 2 12 0 1 6 0 2 1 66 0 7 8 3 0 0 11 15 12 0 22 43 26 13 4 1 1 4 4 0 0 15 16 4 1 0 2 8 390

LT 1 4 10 6 2 11 52 2 14 0 1 6 0 2 0 121 0 10 11 3 0 0 15 16 14 0 21 13 68 15 5 1 1 4 4 0 0 6 13 4 1 0 2 8 466

CZ 15 12 7 3 0 34 352 2 72 0 1 21 1 5 0 413 1 11 19 1 1 0 16 2 5 0 4 1 1 1058 37 10 3 9 10 0 0 3 5 7 1 0 1 17 2159

SK 6 3 19 1 0 9 68 5 172 0 0 23 0 1 0 219 1 27 11 0 0 0 4 2 11 0 4 1 1 68 133 9 4 20 22 0 0 3 2 2 0 0 1 25 879

SI 6 1 5 0 0 6 15 2 12 0 0 45 0 0 0 10 1 4 11 0 0 0 1 0 1 0 0 0 0 10 3 79 16 6 5 0 0 2 0 0 0 0 0 17 260

HR 7 2 17 0 0 15 35 7 72 0 0 71 0 1 0 35 1 19 29 0 1 0 3 0 3 0 1 0 0 25 13 27 102 114 47 0 0 6 1 1 1 0 1 50 708

BA 4 2 21 1 0 16 35 9 55 0 0 69 0 1 0 33 1 16 26 0 1 1 5 1 4 0 1 0 0 24 11 8 16 461 60 1 0 9 1 2 1 0 1 68 966

YU 5 4 84 1 0 19 54 26 135 0 0 86 0 1 0 82 1 107 24 0 1 1 7 1 15 0 3 0 1 38 27 9 13 255 655 6 0 21 2 2 1 0 1 114 1803

MK 1 0 53 0 0 3 6 32 11 0 0 21 0 0 0 9 0 14 9 0 0 1 1 0 2 0 0 0 0 4 3 1 1 14 35 13 0 19 0 0 0 0 0 45 300

CY 0 0 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 1 0 0 0 4 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22 2 0 0 0 0 1 2 36

AM 0 0 4 0 0 0 1 2 1 0 0 1 0 0 0 1 0 1 0 0 0 18 0 0 2 0 2 0 0 0 0 0 0 1 1 0 1 62 0 0 0 0 0 3 104

MT 0 0 0 0 0 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 5 8

REM 6 9 321 4 11 79 97 207 83 0 2 365 0 3 1 121 23 120 266 4 2 257 22 24 299 2 469 16 10 39 22 17 8 94 101 6 35 4131 22 6 21 3 45 881 8253

BAS 4 37 13 134 90 83 380 3 53 0 6 22 1 17 6 476 1 21 53 93 1 0 104 22 23 0 100 41 33 74 20 7 3 17 16 0 0 81 540 52 6 0 28 28 2689

NOS 5 212 11 77 1 561 562 3 32 1 60 40 3 165 26 184 10 9 210 13 3 1 2382 2 4 0 9 1 2 102 12 6 2 14 11 0 0 7 43 1285 74 0 200 45 6391

ATL 7 127 9 33 22 691 423 7 39 93 415 87 4 46 33 155 844 19 2314 16 5 1 1768 14 25 1 1020 7 8 96 14 10 3 8 15 0 0 51 34 237 2560 5 2798 136 14200

MED 23 17 1214 3 0 411 181 810 259 0 2 2142 1 7 0 209 42 254 970 1 6 149 40 5 76 3 11 1 2 114 60 80 89 388 289 12 69 586 4 13 57 24 296 3643 12562

BLS 4 4 484 2 1 15 74 76 101 0 0 70 0 1 0 167 0 424 26 1 0 85 9 19 636 14 113 2 5 37 28 7 4 53 92 2 3 73 4 2 1 0 34 152 2827

AT BE BG DK FI FR DE GR HU IS IE IT LU NL NO PL PT RO ES SE CH TR GB BY UA MD RU LV LT CZ SK SI HR BA YU MK CY REM BAS NOS ATL MED SUM

AT 76 10 1 3 0 33 129 1 6 0 0 92 1 11 1 15 1 2 7 1 13 1 12 0 1 0 1 0 0 37 5 19 4 1 1 0 0 0 2 6 2 0 496

BE 0 128 0 1 0 66 56 0 0 0 1 3 2 51 1 1 1 0 8 0 1 0 42 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 1 29 6 0 403

BG 5 1 172 1 1 6 16 31 13 0 0 33 0 2 1 19 1 62 5 1 1 9 3 2 18 2 10 0 0 8 6 2 3 6 15 1 0 4 2 2 2 0 466

DK 1 8 0 37 1 19 37 0 1 1 2 3 0 16 7 10 1 0 4 8 1 0 58 1 0 0 4 0 0 3 1 0 0 0 0 0 0 1 24 37 8 0 296

FI 1 5 0 16 190 12 37 0 1 0 1 4 0 10 11 23 0 1 3 43 1 0 22 6 2 0 41 4 4 5 1 0 0 0 0 0 0 13 57 12 5 0 533

FR 10 117 2 8 1 1861 254 4 4 1 12 243 12 73 5 15 35 2 306 4 44 1 218 1 2 0 5 0 0 17 2 6 3 3 1 0 0 3 6 143 142 1 3567

DE 36 156 1 34 3 298 1568 1 6 1 8 60 14 202 10 90 5 1 38 14 59 0 231 3 2 0 10 1 1 129 5 3 1 1 0 0 0 2 45 130 28 0 3195

GR 3 1 52 1 1 14 13 205 5 0 0 82 0 2 1 11 2 16 18 1 2 13 5 1 7 1 6 0 0 5 2 2 2 6 7 1 1 10 2 2 4 0 506

HU 29 3 4 2 1 12 49 3 157 0 0 55 0 4 1 61 1 21 6 2 3 1 5 1 5 0 4 0 0 40 46 9 17 8 8 0 0 1 3 3 2 0 565

IS 0 2 0 1 1 5 5 0 0 8 3 1 0 2 2 2 1 0 2 1 0 0 19 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 4 7 0 67

IE 0 7 0 1 0 25 15 0 0 0 32 2 0 8 2 1 4 0 14 1 1 0 96 0 0 0 1 0 0 1 0 0 0 0 0 0 0 0 1 21 47 0 282

IT 31 9 9 3 1 151 81 24 13 0 1 1588 1 11 2 23 9 8 95 3 33 5 18 1 4 0 5 0 0 20 6 32 24 24 8 1 0 8 4 9 16 1 2280

LU 0 5 0 0 0 7 7 0 0 0 0 0 4 2 0 0 0 0 1 0 0 2 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 31

NL 0 41 0 2 0 32 72 0 0 0 2 2 1 157 1 2 1 0 5 1 1 0 52 0 0 0 0 0 0 2 0 0 0 0 0 0 0 0 1 44 6 0 426

NO 1 11 0 25 7 30 50 0 1 1 5 4 0 22 95 13 1 0 8 28 1 0 108 1 0 0 10 1 1 4 1 0 0 0 0 0 0 1 20 50 20 0 525

PL 21 25 3 42 8 61 371 3 29 0 2 38 2 44 9 1235 2 13 14 28 7 1 71 25 20 1 36 4 10 188 32 6 4 3 3 0 0 4 68 37 10 0 2483

PT 0 1 0 0 0 12 3 0 0 0 1 5 0 1 0 1 282 0 93 0 0 0 4 0 0 0 1 0 0 0 0 0 0 0 0 0 0 1 0 2 93 1 503

RO 16 4 50 3 2 17 59 17 54 0 0 85 0 7 1 87 1 257 8 3 4 11 9 7 50 7 20 0 1 32 30 7 8 14 22 1 0 5 5 4 3 0 911

ES 4 5 1 1 1 138 24 3 2 0 3 94 0 6 2 6 159 2 1468 1 4 1 26 0 1 0 3 0 0 4 1 3 2 2 1 0 0 4 1 10 157 7 2150

SE 3 19 0 72 45 48 111 0 3 1 4 10 1 33 40 48 1 1 9 190 3 0 99 5 2 0 26 4 5 12 2 1 1 1 0 0 0 7 117 58 15 0 996

CH 2 6 0 0 0 51 25 0 0 0 0 60 1 5 0 1 1 0 8 0 61 0 7 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0 0 3 2 0 238

TR 7 3 64 4 3 25 32 93 10 0 0 100 0 5 3 36 2 51 28 4 3 780 11 6 66 5 92 1 1 10 6 3 3 7 8 1 12 66 5 5 8 0 1573

GB 2 30 0 8 1 111 83 0 1 1 35 12 1 53 11 9 8 1 36 5 3 1 1494 0 1 0 3 0 0 7 1 1 0 1 0 0 0 1 6 180 99 0 2206

BY 5 4 3 12 7 14 59 2 8 0 1 13 0 8 3 141 1 10 4 10 2 3 16 88 34 1 63 6 17 18 8 2 1 1 1 0 0 4 16 8 3 0 599

UA 15 6 38 12 8 23 95 23 42 0 1 64 0 11 5 270 1 106 10 12 4 39 21 59 344 21 197 3 8 44 35 6 5 8 9 1 0 17 18 10 6 0 1598

MD 1 0 4 1 0 1 4 2 2 0 0 4 0 1 0 11 0 19 0 1 0 2 1 2 16 7 4 0 0 2 1 0 0 0 1 0 0 1 1 0 0 0 88

RU 21 19 44 49 137 61 195 30 30 2 3 97 1 34 32 289 3 85 20 72 9 111 81 168 351 12 3423 28 40 54 25 9 6 9 9 1 1 242 96 39 27 0 5969

LV 2 4 1 11 8 9 33 0 2 0 1 4 0 7 2 29 0 1 2 12 1 0 13 7 3 0 16 7 9 6 1 0 0 0 0 0 0 4 24 7 2 0 230

LT 2 4 1 14 4 10 36 1 2 0 1 4 0 7 2 49 0 2 3 10 1 1 18 10 4 0 16 4 12 7 2 0 0 0 0 0 0 2 20 8 2 0 259

CZ 26 12 1 5 1 29 163 1 13 0 1 22 1 14 1 91 1 2 5 3 5 0 16 1 1 0 3 0 0 284 12 4 2 1 1 0 0 0 6 9 2 0 740

SK 12 3 2 2 0 8 37 2 33 0 0 23 0 4 0 82 0 6 3 1 2 1 4 1 3 0 2 0 0 40 40 4 3 3 3 0 0 1 2 2 1 0 333

SI 12 1 1 0 0 6 11 1 3 0 0 64 0 1 0 4 0 1 4 0 1 0 1 0 0 0 0 0 0 5 1 18 9 2 1 0 0 0 0 1 1 0 151

HR 17 2 3 1 0 16 25 4 17 0 0 112 0 2 0 15 1 4 12 1 3 1 3 0 1 0 2 0 0 14 6 11 42 15 5 0 0 1 1 2 2 0 342

BA 11 2 3 1 0 15 25 5 16 0 0 99 0 3 1 15 1 4 10 1 3 2 4 0 1 0 2 0 0 14 6 5 14 27 6 0 0 2 1 2 2 0 305

YU 12 3 13 2 1 15 32 11 38 0 0 94 0 4 1 32 1 26 9 2 3 2 6 1 5 1 4 0 0 21 14 4 12 23 34 2 0 4 2 3 3 0 437

MK 1 0 7 0 0 3 3 16 2 0 0 20 0 0 0 3 0 3 3 0 0 1 1 0 1 0 1 0 0 1 1 1 1 2 4 1 0 3 0 0 1 0 82

CY 0 0 1 0 0 0 0 3 0 0 0 1 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 0 0 0 0 0 0 0 0 0 8 0 0 0 0 0 26

AM 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 10 0 0 0 0 2 0 0 0 0 0 0 0 0 0 0 14 0 0 0 0 38

MT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

REM 18 11 45 15 24 143 93 160 17 1 2 491 1 17 10 70 28 39 159 21 12 309 48 17 72 4 373 6 6 24 10 10 11 20 14 2 15 778 34 21 59 5 3231

BAS 6 23 1 79 49 51 166 1 5 0 3 16 1 37 12 99 1 3 10 88 4 0 83 9 5 0 31 6 8 21 5 2 1 1 1 0 0 11 172 46 12 0 1067

NOS 6 105 1 47 3 273 266 1 3 1 28 34 4 203 55 35 9 2 53 18 8 1 786 2 1 0 9 1 1 21 2 1 1 1 1 0 0 1 26 389 91 0 2489

ATL 10 103 1 57 33 518 313 3 5 33 146 67 5 134 129 58 255 4 397 42 13 2 1058 8 6 0 103 2 3 29 4 3 1 2 1 0 0 8 44 296 1216 3 5117

MED 21 8 43 6 4 193 74 203 16 1 1 733 1 13 5 41 21 27 239 6 14 94 30 3 17 2 20 0 1 20 8 16 20 24 12 2 12 40 8 14 48 6 2068

BLS 5 1 40 3 2 10 20 30 7 0 0 42 0 3 2 32 1 53 7 3 2 76 6 7 85 7 100 1 1 7 5 2 2 4 6 1 1 20 4 3 3 0 605

HOW TO USE THE TABLES

For country and area codes, see table op-
posite. To find the contribution from other
countries to a certain country, follow the
horizontal row starting from the relevant
country code on the far left. To find the

contributions from a certain country to
other countries, follow the vertical col-
umn starting from that country’s code at
the top. REM includes contribution to and
from North Africa, Albania, Estonia, Ka-
zakstan, Azerbaijan, Syria, Lebanon, Is-

rael, parts of Uzbekistan, Turkmenistan,
Iran, Iraq, and Jordan.

NAT = Natural dimethyl-sulphide emis-
sions from sea. VUL = Volcanoes (reported
by Italy). BAS = Black Sea.

Table 4 overleaf â

Table 2. Provisional sulphur budget for Europe 1997. Depositions of sulphur, 100 tons per year.



ACID NEWS 4, DECEMBER 199918

AT BE BG DK FI FR DE GR HU IS IE IT LU NL NO PL PT RO ES SE CH TR GB BY UA MD RU LV LT CZ SK SI HR BA YU MK CY REM SUM

AT 239 7 1 2 0 23 234 0 12 90 0 80 1 8 0 8 1 2 6 1 25 0 5 1 2 0 1 0 0 32 10 18 3 1 1 0 0 1 726

BE 0 207 0 1 0 77 32 0 0 0 1 1 6 43 0 1 1 0 5 0 1 0 11 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 387

BG 3 0 257 0 0 2 7 41 9 0 0 14 0 1 0 9 0 111 3 0 1 5 1 2 36 6 4 0 0 3 4 1 2 4 52 11 0 10 597

DK 1 4 0 218 0 11 62 0 1 0 2 1 0 11 1 8 0 0 2 7 1 0 13 1 0 0 0 0 0 2 1 0 0 0 0 0 0 0 349

FI 1 3 0 10 145 7 22 0 1 0 1 1 0 5 5 17 0 1 2 20 0 0 7 10 5 0 13 4 4 2 1 0 0 0 1 0 0 19 310

FR 5 93 1 3 0 3181 118 1 1 0 10 96 10 31 0 4 14 1 195 1 62 0 57 0 1 0 1 0 0 3 0 1 1 1 1 0 0 12 3906

DE 57 103 1 39 0 229 2745 1 3 0 7 28 17 267 2 68 3 1 25 7 96 0 67 4 3 0 4 1 2 45 3 1 1 1 1 0 0 3 3835

GR 1 0 25 0 0 4 3 349 3 0 0 21 0 0 0 4 0 11 6 0 1 11 0 1 8 1 1 0 0 1 1 0 1 3 14 23 0 34 529

HU 35 1 3 1 0 5 29 2 235 0 0 30 0 2 0 22 0 44 4 1 2 0 1 2 20 1 2 0 0 20 55 12 19 5 27 1 0 3 586

IS 0 1 0 1 0 3 2 0 0 8 3 0 0 1 0 0 0 0 1 0 0 0 5 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 26

IE 0 3 0 1 0 18 6 0 0 0 484 1 0 3 0 0 1 0 6 0 0 0 53 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 580

IT 21 2 5 0 0 45 35 8 5 0 0 2022 0 2 0 7 3 4 37 0 31 1 2 1 3 0 1 0 0 5 2 13 10 9 9 1 0 22 2310

LU 0 6 0 0 0 10 7 0 0 0 0 0 9 1 0 0 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 35

NL 0 73 0 2 0 27 115 0 0 0 2 1 1 382 0 1 0 0 3 0 1 0 13 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 621

NO 1 7 1 26 3 20 36 0 1 0 5 2 0 12 101 13 1 1 5 23 1 0 32 3 2 0 5 1 1 2 1 0 0 1 1 0 0 2 312

PL 21 13 4 30 2 34 292 3 19 0 2 19 1 27 2 1557 1 19 10 18 7 1 20 84 110 3 27 4 17 92 49 4 3 2 6 1 0 7 2510

PT 0 0 0 0 0 5 0 0 0 0 0 1 0 0 0 0 297 0 64 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 2 370

RO 14 2 52 1 0 8 36 15 70 0 0 44 0 4 0 41 1 918 6 1 3 6 3 11 191 49 12 0 1 16 23 4 6 11 58 4 0 12 1622

ES 1 2 1 0 0 99 5 1 1 0 2 20 0 1 0 1 114 0 1547 0 2 0 4 0 0 0 0 0 0 1 0 1 1 1 1 0 0 22 1828

SE 2 10 0 68 20 29 77 0 2 0 3 4 1 19 24 38 1 1 6 220 2 0 27 9 5 0 11 3 5 6 2 1 0 1 1 0 0 8 607

CH 2 5 0 0 0 67 38 0 0 0 0 47 1 4 0 1 1 0 8 0 271 0 4 0 0 0 0 0 0 1 0 0 0 0 0 0 0 1 452

TR 3 1 37 1 0 9 11 42 7 0 0 32 0 1 0 16 1 50 11 0 1 1568 1 6 112 10 42 0 1 4 3 2 1 5 14 4 5 205 2204

GB 1 18 1 5 0 100 43 0 1 0 114 5 1 23 1 4 3 0 18 2 3 0 1006 0 1 0 0 0 0 3 0 0 0 0 1 0 0 1 1358

BY 5 2 3 6 2 8 36 1 6 0 1 6 0 4 1 128 0 15 3 4 2 1 6 944 192 4 52 12 40 8 6 1 1 2 4 0 0 8 1515

UA 12 3 27 6 1 11 55 15 35 0 1 31 0 6 1 212 1 184 7 4 3 19 6 219 3515 131 167 2 9 21 30 4 4 7 19 3 0 20 4789

MD 0 0 3 0 0 0 2 1 1 0 0 2 0 0 0 5 0 53 0 0 0 1 0 4 107 107 2 0 0 1 1 0 0 0 1 0 0 1 296

RU 15 10 35 23 47 30 113 18 27 0 2 43 1 15 7 217 1 102 13 27 6 93 22 343 851 23 4789 31 43 28 19 5 4 9 20 3 1 324 7361

LV 1 2 1 6 2 5 22 0 1 0 1 2 0 4 1 27 0 2 1 7 1 0 5 24 7 0 9 40 32 3 1 0 0 0 1 0 0 17 226

LT 1 2 1 8 1 6 27 1 1 0 1 2 0 5 1 54 0 2 2 6 1 0 7 53 12 1 13 11 102 3 2 0 0 0 1 0 0 4 332

CZ 52 6 1 4 0 18 202 0 9 0 0 11 1 9 0 54 0 2 3 2 6 0 5 2 4 0 2 0 1 238 25 3 2 1 1 0 0 1 664

SK 16 2 2 1 0 5 28 1 41 0 0 13 0 3 0 59 0 9 2 1 2 0 1 3 20 1 2 0 1 29 118 3 3 2 5 0 0 2 377

SI 17 0 1 0 0 2 7 0 4 0 0 39 0 0 0 1 0 1 2 0 1 0 0 0 1 0 0 0 0 2 1 52 8 1 1 0 0 1 144

HR 17 1 2 0 0 6 13 2 24 0 0 58 0 1 0 5 1 4 6 0 2 0 0 0 3 0 0 0 0 6 6 19 65 30 13 0 0 3 288

BA 11 1 2 1 0 6 15 2 15 0 0 47 0 1 0 7 0 4 6 0 2 0 1 0 3 0 0 0 0 8 6 4 18 70 26 1 0 5 264

YU 10 1 9 1 0 6 19 7 41 0 0 43 0 2 0 15 0 44 5 0 2 1 2 1 12 1 1 0 0 11 13 3 11 26 317 13 0 19 636

MK 1 0 5 0 0 1 2 18 1 0 0 8 0 0 0 1 0 3 1 0 0 1 0 0 1 0 0 0 0 1 1 0 1 1 21 38 0 19 126

CY 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 6 0 0 0 0 0 0 0 0 0 0 0 0 0 0 4 1 12

AM 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 43 0 0 1 0 1 0 0 0 0 0 0 0 0 0 0 121 169

MT 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

REM 6 3 18 4 4 38 25 41 7 0 1 122 0 3 1 23 9 23 45 5 4 272 5 15 95 3 274 9 5 5 4 3 3 7 27 9 3 3616 4736

BAS 5 14 1 191 36 32 244 0 4 0 3 6 1 28 7 122 1 3 7 130 3 0 27 18 13 0 18 16 16 12 4 1 1 1 2 0 0 48 1014

NOS 6 118 1 138 1 430 318 1 2 0 45 13 2 186 20 30 4 1 32 18 9 0 575 2 2 0 3 0 1 12 2 1 1 1 2 0 0 3 1981

ATL 5 58 1 37 10 641 170 1 3 15 382 24 3 67 39 33 193 2 292 15 11 0 625 7 8 0 44 2 3 13 2 1 1 1 1 0 0 18 2729

MED 18 3 19 1 0 123 25 189 8 0 1 671 0 3 0 11 11 29 183 1 10 265 3 2 29 3 6 0 0 6 6 13 20 22 39 11 12 232 1975

BLS 3 1 41 1 0 3 11 21 6 0 0 20 0 1 0 18 0 113 4 1 1 90 1 15 521 36 96 0 1 4 3 1 1 4 13 3 0 38 1072

Table 4. Provisional reduced-nitrogen budget for Europe 1997. Depositions of nitrogen, 100 tons per year.

TRANSPORTATION

Towards an environmentally
sustainable system

AT A MEETING in Cardiff, Wales, in
1998 the EU heads of state decreed
that the guiding principle for work
in a number of sectors should be
sustainable development. In an at-
tempt to arrive at a common view
for the whole of the European Union
in regard to the need for action, as
well as to the possibilities and aims
for the transportation sector in par-
ticular, the Swedish Environmen-
tal Protection Agency then started,
in cooperation with other Swedish
authorities, a project dubbed Euro-
EST, where EST stands for Environ-
mentally Sustainable Transporta-
tion System. It is patterned on a
similar Swedish project in which all
the actors in the transportation field
had got together and agreed on envi-
ronmental aims for just that sector.
One result of this move has been
the following three studies.

Instruments for Sustainable
Transport in Europe. Potential,
Contributions and Possible Ef-
fects
By I. Skinner and M. Fergusson, In-
stitute for Environmental Policy,

London. Bringing about an environ-
mentally adapted transportation
system for Europe will require deci-
sions to be made not only nationally
and locally but also at the EU level.
This study picks out the instruments
that might be used to turn transpo-

ration in a sustainable direction,
describing their likely effects and
their cost to society. 46 pages. Price
SEK 90. No. 4977.

Environmental Goals for Sus-
tainable Transport in Europe
By M. Route and S. Andersson,
Swedish Office of Science and Tech-
nology. A survey of environmental
aims from more than thirty Euro-
pean countries and international

organizations, paying especial at-
tention to environmentally friendly
schemes for transportation. 116
pages. Price SEK 140. No. 4978.

Key Role-Players in the Process
towards Sustainable Transport
in Europe
By Å. Vagland and M. Viehauser,
Inregia AB. A searching out of the
individuals and organizations who
are mostly responsible for decision
making in matters concerning the
environment and transportation in
four European countries: Germany,
Britain, France, and the Nether-
lands. 74 pages. Price SEK 120. No.
4979.

Integrating Ecology – a pathway
to sustainable transport
A 4-page pamphlet, summarizing
the whole Euro-EST project. Free of
charge. No. 9936-1.

These publications can all be ordered from
the Swedish Environmental Protection
Agency, S-l06 48, Stockholm, Sweden.
Fax. +46-8-698 15 15. E-mail: kundtjanst
@environ.se.
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USA

Heavy-duty vehicles
New standards could cut emissions by 90 per cent

US emission standards for heavy-
duty vehicles are to be made stricter
in two stages, if a proposal presented
by the EPA on October 6 is to be fol-
lowed. It will mean that the emis-
sions of a number of noxious sub-
stances from new vehicles will have
to be 90 per cent lower overall than
is required by present standards.

As a first stage the agency is pro-
posing new engine standards as from
2004 for all trucks weighing more
than 8,500 lbs (thus taking in the
heaviest types of sport utility vehi-
cles, SUVs). Petrol-driven vehicles
would have to be 78 per cent cleaner
than today’s models, and diesel
trucks 40 per cent (in both cases in
respect of nitrogen oxides and hydro-
carbons). At present the require-
ments are the same both for petrol-
driven and diesel vehicles, but they
are now to be made much stricter for
petrol-driven types. Another effect
of the new standards would be a cut
in the emissions of particle matter
by some 55,000 tons a year.

Then late this year or early next
the EPA intends to propose even
more stringent standards for heavy-
duty trucks. Possibly taking effect
as early as 2007, these would fur-
ther reduce the emissions of nitro-
gen oxides by 75 to 90 per cent over
and above the first proposal. Emis-
sions of particulates could come
down by 80 to 90 per cent.

Also in this second stage will be a
proposal for reducing the sulphur
content of highway diesel fuel by 90
per cent below the current level of
500 ppm – in other words, down to 50
ppm, which is also the level sched-
uled for 2005 in the EU. This is in-
tended to make possible the intro-

duction of new emissions-control
technology for heavy trucks. The
EPA has already proposed markedly
reduced sulphur levels for petrol,
together with stricter standards
generally for passenger cars (see AN
2/99, p.20).

Environmentalists have, accord-
ing to Reuters, welcomed the EPA
proposals, while at the same time
urging earlier adoption. The truck-
ing industry on the other hand is
claiming that the proposed standards
would be expensive and difficult to
carry out within the allocated time.

The EPA’s proposals and related documents
are available electronically via the EPA inter-
net site at www.epa.gov/oms/hd-hwy.htm.

Well worth it
The gains from the amendments of 1990
to the Clean Air Act that can be ex-
pressed in terms of money will, by 2010,
be four times greater than the cost of
the necessary measures, according to a
recent evaluation by the EPA in America.
The gains will be worth $110 billion
and the cost will be $27 billion. Added
to the former should also be the benefits
that economists cannot yet quantify
and evaluate in dollars, such as reduced
damage to crops and natural ecosys-
tems as a result of lower concentrations
of ground-level ozone.

EPA press release, November 16, 1999.

Now you know
The fuel consumption of the various
models of cars sold in the United States
can now be found on internet:
www.fueleconomy.gov.

“Choosing the most fuel-efficient ve-
hicle within a class can save drivers at
least $1500 in fuel costs and avoid more
than 15 tons of greenhouse gas pollution
over the life of the vehicle as well as help
reduce U.S. dependence on imported oil,”
said EPA Administrator Carol M. Browner
when the list was presented in October.

A printed version of the list can be ordered from
Energy Efficiency and Renewable Energy Clearing-
house, P.O. Box 3048, Merrifield, VA 22116, USA.

Gas guzzlers
A report from the EPA has just con-
firmed the trend towards ever thirstier
cars in America. The average fuel con-
sumption of a car of 1999 model is said
to be 23.8 miles per gallon (equal to
0.99 litre per 10 kilometres). That is the
worst figure since 1980, and well below
that of the two best years 1986 and
1987, when it was 25.9 mpg or 0,91
litre/10 km. This rising trend in fuel
consumption is attributed to the stead-
ily increasing sales of light-duty trucks,
which are heavier and poorer in fuel
economy than ordinary cars. They now
make up 46 per cent of new car sales, or
more than twice their market share
compared with 1983.

The EPA notes that technical advances
have gone primarily to increasing en-
gine power and overall weight. If this
year’s cars had the same weight and
performance as the 1986 models, their
average fuel consumption would be 20
per cent lower than it now is.

The US Department of Energy would
like to examine the possibilities of tight-
ening the Corporate Average Fuel Econ-
omy (CAFE) standards, but funding has
been blocked by Congress for the last
four years.

Light Duty Automotive Technology and Fuel

Economy Trends Through 1999. Available at:
www.epa.gov/oms/mpg.htm.

IN BRIEF

To make it easier
The auto industry is stepping up efforts
to get the sulphur content of petrol and
diesel fuel still further reduced. The
reason is that a lower sulphur content
will make it easier to lower emissions.
“Sulphur is the lead of the ’90s, and we
must get the sulphur out of the fuels to
have cleaner air,” said Josephine Cooper,
president of The Alliance of Automobile
Manufacturers (USA), at the presenta-
tion of a new website:
www.lowsulfurfuel.com.

The Alliance released at the same
time the results of a study showing that
the cost of lowering the sulphur con-
tent will not be insuperable. Recently
EPA proposed reducing it in petrol from
300 to 30 ppm (see AN 2/99), estimating
the extra cost to be 2 cents per gallon.
According to the auto makers’ study it
would only cost 2-3 cents more to bring
sulphur down to 5 ppm.

Source: The Auto Channel, October 27, 1999.
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Coming events
3

rd
European Conference on Sustain-

able Cities and Towns. Hannover, Ger-
many, February 9-12, 2000. Organized by
the International Council for Local Envi-
ronmental Initiatives – Europe. Information:
hannover.conference@iclei-europe.org.

International Conference on Incentives

for Environmentally Sound Maritime

Transport. Hamburg, Germany, Febru-
ary 16-17, 2000. Information: Karsten
Krause, Free and Hanseatic City of Ham-
burg, State Ministry of the Environment,
Billstrasse 84, 20539 Hamburg. Tel. +49
(0)40 428 45 -22 28. Internet: www.
hamburg.de/Behoerden/Umweltbehoerde/
green-shipping/

Health Effects of Vehicle Emissions.
London, England, February 23-24, 2000.
Information: Energy Logistics Interna-
tional. Tel. +44 1628 671 717.

Acidified Lakes in the Bohemian/Ba-

varian Forest – History, Present and

Future. International workshop. Ceské
Budojovice, Czech Republic, March 21-
23, 2000. Information: Jaroslav Vrba,
Hydrobiological Institute AS CR, Na
sádkách 7, 37005 Ceské Budojovice,
Czech Rep. E-mail: vrba@hbu.cas.cz.

2000 Future Car Congress. Arlington,
Virginia, USA, April 2-6, 2000. Infor-

mation: SAE International, Meetings Di-
vision, 400 Commonwealth Drive, War-
rendale, PA 15096, USA. Tel: +1 724 772
4006. Internet: www.sae.org.

16
th

European PV Energy Conference

and Exhibition. Glasgow, UK, May 1-5,
2000. Information: WIP, Sylvensteiner-
strasse 2. 81369 München, Germany.
Internet: www.wip.tnet.de.

EUROSUN. Copenhagen, Denmark, June
19-22, 2000. Information: Danish Solar
Energy Society, DANVAK, Örholmsvej
40B, 2800 Lyngby, Denmark. Tel. +45-
45-877611. E-mail: info@danvak.dk.

WREC-2000. Brighton, England, July 1-7,
2000. World Renewable Energy Congress.
Information: A. Sayigh, World Renewable
Energy Network, 147 Hilmanton, Lower
Early, Reading RG64 HN, England. E-
mail: asayigh@netcomuk.co.uk.

Acid Rain 2000: 6
th

International Con-

ference on Acidic Deposition. Tsukuba,
Japan, December 10-16, 2000. Informa-

tion: Acid Rain 2000, c/o International
Communication Specialists, Sabo Kaikan-
bekkan, 2-7-4, Hirakawa-cho, Chiyoda-
ku, Tokyo 102-8646, Japan. E-mail:
acid2000@ics-inc.co.jp.

Electronic subscription?
WOULD YOU LIKE TO help us reduce
expenses, and at the same time get
Acid News sooner? We can offer elec-
tronic subscriptions free of charge.

The same day as the paper version
of the magazine goes to the printer it
will be set up in electronic form on
internet. Subscribers will receive an
e-mail notifying them of publication
and giving brief notices of the articles
in the issue. By linking up to our home-

page you can then either read the whole
number on-line, or download it as
ASCII-text or in pdf-format.

If you are interested, send an e-mail
with your name and e-mail address to:
per@acidrain.org.

Naturally you can, if you wish, con-
tinue to receive the printed version of
Acid News while at the same time sub-
scribing electronically. Just let us know
if you want both. p

Issued this autumn
Economic instruments for reduc-
ing emissions from sea transport
Study by Per Kågeson. Reviewed in the
leading article in this issue. 36 pages.
November 1999.

Abating emissions from ships – a
smart way to reduce air pollution
Digest of the above. Eight-page pam-
phlet, available in ten languages. De-
cember 1999.

Acidification in 2010 – An assess-
ment of the situation after ten years
Study examining the outlook in the light
of various assumptions as to the trend
of emissions. Concludes that acidifica-

tion is likely to remain a threat even if
all the proposed measures for reducing
them are actually carrioed out. See first
article in AN 2/99. 32 pages. November
1999.

Transboundary air pollution
– calls for concerted action
A twelve page pamphlet, published
jointly with the European Environmen-
tal Bureau (EEB) and the Federation for
Transport and Environment (T&E), de-
scribing the advent of the new multi-
effect protocol, with its merits and
shortcomings. See page 5 in this issue.
November 1999.

Still available

Acidification & Air Pollution:
Still with us
By C. Ågren and P. Elvingson. An in-
depth examination of acidification and
other effects of air pollution. The viable
countermeasures are described, as are
the political aspects of the matter. 96
pages. 1997.

Environmental space for
acidifying air pollutants
Study by B. Nielsen describing the con-
sequences to the individual – his “envi-
ronmental space” – if the emissions of
acidifying air pollutants should be re-
duced to levels that nature can tolerate,

with application particularly to Poland,
Spain, Great Britain, and Sweden 28
pages. 1998.

For cleaner air – it will pay to
reduce acidifying emissions
A résumé of the problems arising from
acidifying air pollution and what can be
done about them. Eight-page pamphlet.
December 1997.

Sex, Sulphur, and a Fishy Business
A film with the subtitle “A kind of
twisted documentary on acid rain in
Scandinavia.” A sixty-minute film view-
ing unconventionally the problems of
acidification. 1998.

How to order
Single copies of any of the above can be had from the Secretariat (free of charge
within Europe). Please call for quotation if more copies are required.
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