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Figure 1. Total deposition of ox-
idized sulphur accumulated over
the period 1880-1991.

In the worst affected parts of
Europe the total deposition since
1880 now exceeds 6000 kg of
sulphur per hectare.

SO2 EMISSIONS

The historical trend

IN SOME PARTS of Europe the critical-
load limits for sulphur were already
being exceeded during the nine-
teenth century. This occurred quite
extensively in Germany, Britain,
Norway, the Netherlands, and South
Sweden — precisely in those places
where damaging effects have sub-
sequently been found in soil, forests,
and water. The historical trend can
now be seen from a survey presented
by the European Monitoring and
Evaluation Programme (EMEP),
charting the emissions, depositions,
and concentrations of sulphur all
over Europe.

The emissions are shown country
by country, as well as for the area as
a whole, during the period from

1880 to 1990. It is noted from the
start that compared with the man-
made emissions, the natural emis-
sions of sulphur are negligible. The
emissions come mainly from the
burning of fossil fuels, especially coal
and oil (Figure 3, page 4). A certain
amount also comes from industrial
processes, such as the roasting and
smelting of sulphidic ores in the pro-
duction of copper, lead, zinc, and
nickel, from making sulphuric acid,
and cellulose for use in pulp and
paper making.

The industrial revolution, when ex-
tensive mechanization brought about
a shift from home manufacturing to
large-scale production, started in
Britain around the middle of the

eighteenth century and then spread
gradually over the rest of Europe.
By the end of the nineteenth century
the use of coal had come to assume
ever greater proportions — first for
heating, producing steam, and in
iron and steel making, and then in
plants for the production of elec-
tricity as well as heat. Even as late
as the mid-1900s industry was
mostly concentrated around the
coalfields. A change only came later
with the increasing use of oil as fuel.
It was only after the Second World
War, too, that attention started to
focus on the problems of air pollu-
tion resulting from the burning of
coal — especially on account of smog
Continued on page 3
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THE SECRETARIATS

The Swedish NGO Secretariat on Acid Rain
is supported by the following environmen-
tal organizations:

¢ The Environmental Federation
(Miljdforbundet)

» The Swedish Anglers’ National Associ-
ation (Sportfiskarna)

¢ The Swedish Sodety for Nature Conser-
vation (Naturskyddsforeningen)

* The Swedish Youth Association for Envi-
ronmental Studies and Conservation (Falt-
biclogerna)

¢ World Wide Fund for Nature Sweden
(Virldsnaturfonden WWF)

Address and telephone: see above.

The Norwegian Secretariat, “The Norwe-
gian Clean Air Campaign,” is organized by
five non-governmental organizations con-
cerned with the environment:

+ Nature and Youth (Natur og Ungdom)

» The Norwegian Forestry Society

(Det Norske Skogselskap)

¢ The Norwegian Association of Anglers
and Hunters (Norges Jeger- og Fiskefor-
bund)

¢ The Norwegian Society for Conservation
of Nature (Norges Naturvernforbund)

¢ The Norwegian Mountain Touring Asso-
ciation (Den Norske Turistforening)

The Norwegian Clean Air Campaign
Postbox 94
N-1364 Hvalstad, Norway

Telephone: 02-78 38 60
Telefax: 02-90 15 87

EDITORIAL

From words to deeds

ONE THING that came out of the UN
Conference on Environment and De-
velopment that was held in Rio de
Janeiro in June 1992 was Agenda
21, which amounted to a program for
action to achieve sustainable devel-
opment during the twenty-first cen-
tury. But the question is how the
aims of Agenda 21 are to be carried
out in practice.

In answer to this, the Swedish So-
ciety for Nature Conservation re-
cently put forward proposals for the
immediate application of economic
and legal measures as a means of
hastening the desired development.

By way of introduction the Society
propounded three principles, which
in its view should, if consistently
applied, lead to a marked change in
the way we order our affairs.

1. Society (in this case the com-
maunity) shall not subsidize invest-
ment in unsustainable and unprofit-
able projects. As examples of invest-
ments that are unprofitable from the
socio-economic point of view, the Con-
servation Society names the proposed
bridge over Oresund, certain new
motorway projects, and nuclear
power. If all the environmental costs
are included in the calculations, such
investments turn out to be socio-
economically unprofitable, and
therefore should not be carried out.

2. Subsidies and special laws that
support unsustainable activities
should be abolished. Today a number
of environmentally inimical activities
are favoured through subsidies and
abrogations. If this kind of special
treatment ceased to be given, the
environmental damage would dimin-
ish, sustainable alternatives would be
better able to compete as a result of
the more even terms, and the na-
tional economy, including the gov-
ernment finances, would improve.

An illustration may be found in
road traffic, which today does not
pay the full costs it entails for dam-
age to the environment, disruption,
accidents, etc. — which in effect
means that the rest of the com-
munity is indirectly forced to sub-
sidize road users.

3. Full responsibility for the envi-
ronmental costs should be laid on all
economic activity, and environmen-

tal taxes used to finance government
spending. Taxes on the emissions of
harmful substances, on the use of
energy, and the consumption of natu-
ral resources are a means of reducing
damage to the environment, and
thereby its cost to the community.
Through a tax switch, whereby some
of the taxes on work or capital are
replaced by environmental ones, it
would be possible to achieve, besides
the environmental gains, a more ef-
fective way of financing government
spending. Lowering the taxes on
work would also help to lessen unem-
ployment, without it having any infla-
tionary effect, since there would be no
increase in the total of taxes levied.

Proceeding from these principles,
the Conservation Society has put for-
ward twenty-one proposals for ap-
propriate measures. It proposes for
instance raising the tax on emis-
sions of carbon dioxide to 50 ore per
kilogram, in exchange for a reduc-
tion of the tax that firms have to pay
for each employee by 3.5 per cent.
Further the taxes on petrol and die-
sel fuel should beincreased by 10 per
cent every year up to the year 2000.
These increases should also be used
to reduce the taxes on work.

It is unlikely that environmental
damage can be stopped merely by
economic and fiscal measures. There
will also have to be some kind of
legal enforcement, say, through the
imposition of technical requirements,
prohibition, and a concessional pro-
cess. But to the extent that interna-
tional trade regulations come to as-
sume greater importance for envi-
ronmental policy, taxes, charges,
and environmental labelling will
come ever more into their right.

It will therefore be very import-
ant, for the continued improvement
of environmental protection, to en-
sure that international requirements
will be minimum requirements. In-
dividual countries must, if they con-
sider it desirable, be able to impose
still stricter requirements as well as
economic measures. Otherwise the
work for environmental improvement
will stagnate, and that we cannot

afford to risk.
CHRISTER AGREN

ACID NEWS 5, DECEMBER 1993




Figure 2. Decade in
which the critical
load was exceeded
for the first time
(5-percentile).
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Continued from front page

in large cities such as London. Solu-
tions were sought in the obligatory
use of cleaner fuel (i.e. with lower
sulphur content), in higher smoke-
stacks, and more electric heating.
The discovery of acidified lakes and
streams in southern Scandinavia, in
the later 1960s, set off an interna-
tional debate on the emissions and
long-distance transport of sulphur,
which resulted, in the seventies and
eighties, in most European countries
adopting more or less successful
measures for curbing emissions.

When solid fuels, such as coal, are
burnt, the emissions are mostly in
the form of sulphur dioxide (S02).
Sulphur trioxide or sulphates con-
stitute only 2 or 3 per cent of the total.
A varying fraction of the sulphur
content of the fuel (depending on its
composition and the combustion
temperature) is retained in the ash.
For hard coals it may be between 2.5
and 23 per cent, and for brown coals
from 20 to 70 per cent. The EMEP
study assumes that the quantity of
retained sulphur has been gradually
reduced, so as to amount (in the
eighties) to 5 per cent for hard coal,
and 20 to 30 per cent (depending on
the s-content of the fuel) for brown
coal.

The sulphur content of the solid
fuels is said to be where there is the
greatest uncertainty. That of hard
coals ranges between 0.8 per cent
(Poland) and 6 per cent (Yugosla-
via). In brown coals it varies even

ACID NEWS 5, DECEMBER 1993

more. After the sulphur content for
each solid fuel in any particular
country had been decided, calculations
were performed with their weighted
average, based on consumption sta-
tistics. Because of limits imposed by
national legislatures, the sulphur
contents have lately decreased con-
siderably in many countries.

During combustion, petroleum pro-
ducts emit practically all the con-
tained sulphur. Most of it is associ-
ated with the residual or heavy fuel
oil, which constitutes 30-50 per cent
of the crude, and to a lesser extent
with gas and diesel oil (so-called
middle distillates), comprising 25-
35 per cent.

The combustion and process emis-
sions of SO2 are presented separately
for each country. The national
emission figures, as reported officially
to UN-ECE/EMEP have been available
since 1980. It should be noted that
the only control measures that are
considered in the report are those
for the reduction of the sulphur con-
tent in fossil fuels, with the implied
inclusion of improvements in metal-
lurgical processes.

Advanced technologies for emis-
sions control have been disregarded.
The officially reported emissions can
therefore be expected to be lower
than the estimates in countries that
have been applying control measures,
such as flue-gas desulphurization,
during the last decade. Since coun-
tries’ official figures are often re-
vised, and even considerably, they
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Figure 3. Historical emissions of sulphur dioxide in Europe.
Reported total refers to emission figures submitted officially by
European countries to UN-ECE/EMEP. Those from USSR and Turkey

have here been excluded.

should perhaps be regarded with
some scepticism.

Included in the report are charts
showing the historical trends of SO2
emissions for each country. The his-
torical trends for the whole of Eu-
rope can be seen from Figures 3 and
4. The contributions of the former
USSR and Turkey to the emissions
total are excluded from Figure 3,
because in these cases the calcu-
lated emissions refer to the whole
country, whereas the reported emis-
sions concern only those parts
covered by the EMEP area for calcu-
lation, which are the European ones.

In the case of most countries the
relation between the estimated and
the reported emissions for 1980 is
remarkably good. After that, the es-
timated emissions are, as already
explained, in general higher than
the reported ones. During the eigh-
ties most countries had, with the
exception of some in eastern and
southeastern Europe, substantially
reduced their emissions.

Over the years the spatial pattern
of distribution of European emis-
sions has shown a progressive shift
away from the coalfields to oil-refin-
ing areas and places that attract
transportation. Extending it, too, are
significant contributions from new
sources in the north, east, and south,
away from the traditional core re-
gions of western and central Europe.

In 1880 the maximum concentra-
tions of $O2 (4-7 micrograms of sul-
phur per cubic metre, pug (S)/m®) were
confined to the English Midlands,
and only moved over to the western
and central parts of the continent in
the early twentieth century. Since
the 1950s they are found in the re-
gion comprising South Saxony and
North Bohemia, where they are reach-

_u— estimated, excl. USSR & Turkey
—o— veported, excl. USSR & Turkey

—a— estimated, incl. USSR & Turkey

_n—reported, incl. USSR & Turkey

ing values as high as 25-40 pg
(S)/m3.

The maximum depositions have
likewise shifted gradually from
northwestern Europe to the border
area between Germany, the Czech
and Slovak republics, and Poland,

During the eighties
most countries had
reduced their emissions

where they have increased from ap-
proximately 2 grams of sulphur per
square metre (gS/mz) in 1880 to about
12 grams in 1991. As can be seen
from Figure 1, in the most exposed
regions the accumulated depositions
amounted, over the period from
1880-1991, to more than 600 gs/mz.

An attempt has been made in the
study to compare the depositions with
the 5-percentile critical load (the
maximum deposition than an eco-
system can tolerate if 95 per cent of
it is to be protected). From Figure 2
can be seen the decade in which the
critical load in any EMEP grid-square

1880 1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 19%0

Figure 4. Contribution of emissions from ussr and Turkey to the
total of European emissions. Reported total refers to emissions
submitted officially by European countries to UN ECE/EMEP.

was exceeded for the first time. It
appears that even before 1880 the
critical loads were being exceeded in
a greater part of Germany, in Bri-
tain, Norway, the Netherlands, and
southwestern Sweden. This coin-
cides with the high degree of dam-
age to soils, forests, and waters that

has been detected in those places.
The historical trends in the at-
mospheric concentrations and de-
positions of sulphur can also be
presented in the form of time series
for each EMEP grid-square. From
examination of a grid-square for
South Sweden, for instance, it ap-
pears that a dramatic increase in
the total deposition occurred be-
tween 1950 and 1970, finally reach-
ing a peak value of more than 1.5
gs/m>. Although by 1990 the deposi-
tion had dropped back to the 1950
level, it still exceeds the 5-percentile
critical load by more than four times.
CHRISTER AGREN

Trends of sulphur dioxide emissions, air
concentrations and depositions of sul-
phur in Europe since 1880. EMEP/MSC-W
Report 2/93. By Sophia Mylona. Obtain-
able from the Norwegian Meteorological
Institute, P.O. Box 43-Blindern, N-0313
Oslo 3, Norway.

Taking them seriously

From a poll of 213 power companies in
Canada and the Unites States, it came
out that fifty-three were engaged in the
development of electric cars, and that
twenty-two were allocating $100,000 or
more to such projects. Although there
were obviously great differences in the
extent and seriousness of the companies’
engagement, from the answers to the
inquiry it appeared that there could be
no doubt about the intention of many of
them to intensify their efforts in the

direction of electric cars during the next
two years.

Source: Trafik och miljé, newsletter.

Steering into trouble
Crossing the street in Guangzhou is be-
coming impossible, and Bejing will soon
be equally congested. Yet the Chinese
government has just announced that the
centrepiece of its next round of indus-
trialization will be, just — car plants.

Rocky Mountain Institute Newsletter, Spring 1993.
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DDR CARS

Getting them off the streets

IN ORDER TO SPARE the city as much
as possible from the evil-smelling
fumes of Trabant and Wartburg cars,
the Budapest municipal council has
decreed that owners who hand them
in for scrapping can have free rides
on the public transportation system.

Those who give up their Trabants
will get free transportation for two
years. For a Wartburg it will be three
years. There are still more than
120,000 cars of these two makes
spreading their stench over the city.
The move is part of a project costing
about $24 million which aims at re-

ducing the prices of new cars and
providing interest-free loans for all
who decide to replace their old two-
stroke junk-heaps with “real” cars.
Another project will involve re-
placing a third of the existing buses
in the public system with new ones,
and fitting many of the remainder
with new engines, all at a cost of
$196.5 million. Two-thirds of the fi-
nancing will be provided by the
EBRD and the World Bank, the rest
coming from municipal funds.

Source: 24 Hours (Bulgaria), July 24, 1993.

CHEAPER FARES

Better than fast trains

HALVING THE FARES and doubling
the schedules would be a better way
of getting people to use the trains
than the present one of investing in
fast intercity services, according to
the transportation economist Jan
Owen Jansson, writing in Transport-
forskningsnytt, published by Trans-
portforskningsberedningen.

In Sweden the government is now
investing large sumsin adapting the
tracks to superfast trains. But Jans-
son believes people would prefer
lower fares to shorter travel times.
He maintains that halving ticket
prices would have a three times
greater effect on travel demand than
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a halving of the time for a journey.
Halving the fares and so doubling
the number of passengers would
cost only half the amount that the
fast train service will need in annual
subsidy.

It would, according to Jansson,
have an upward spiralling effect, with
more trains and better service. The
transfer of passengers from other
modes to the railways would be much
greater than that which has so far
been achieved through a concentra-
tion on fast trains, and the environ-
mental gains would be considerable.

Transportforskningsnytt No. 3, 1993

PCs

Promoting
energy
savings

THE WORLD’S LARGEST single buyer
of personal computers, the US govern-
ment, is exercising its muscle power
to bring about more energy-efficient
equipment.

The initiative has come from the
Environmental Protection Agency in
response to a rapidly growing de-
mand for personal computers. An
Energy Star Computers program was
presented in June 1992 and came
into force just a year later. Although
the scheme is voluntary, the EPA has
managed to get 65 per cent of the US
computer and monitor industry to
join, and 90 per cent of the laser
printer manufacturers. The reason
for this success is almost certainly
the decision of the federal govern-
ment, as from October this year, only
to buy computers that fulfill the
Energy Star requirements.

To gain the official logo, PC units
must be able automatically to “power
down” when not in use. In that state
the computer and monitor must con-
sume no more than 30 watts of elec-
tricity apiece, compared with an
operational consumption of about
150 watts. Similar figures are set for
printers.

Powering-down can result in great
saving of energy. According to EPA
investigations, 30-40 per cent of all
PCs are left switched on for all the 24
hours of the day, every day of the
week, while on an average working
day they will only be used about 20
per cent of the time.

The cost of electricity for an ordi-
nary PC that remains switched on
around the clock will come to $184 a
year, according to one manufacturer,
Intel. First-generation improvements
can bring the cost down to $30 a
year, while in second-generation
units it may ultimately be reduced
to $3.5. The development of energy-
efficient computers is being driven
forward by the demand for portable
machines, where there is a need to
get the batteries to last as long as
possible.

Source: ENDS Report, No. 221, June
1993.




TRANSPORTATION
In favour
of

trains

O From the point of view of energy effi-
ciency, trains are immeasurably superior
to all other modes of transportation. An
intercity train in the United States only
uses a third of the energy that an air-
craft requires to carry a passenger one
kilometre, and only a sixth in comparison
with a passenger car with a single occu-
pant.

0O Freight-carrying by railway is far more
energy efficient than by road. Trucks
(again in the United States) consume
more than eight times as much energy
per ton-kilometre as a freight train. In
the Third World, where the trucks are
usually ancient and inefficient, freight
carrying by road uses 1.5 to 2.5 times as
much energy as it does in developed
countries.

O Railways “eat up” land far less than
roads and airports. A double-track rail-
way can transport the same number of
passengers per hour as a sixteen-lane
motorway. The railway only needs a 15-
metre-wide strip of land, compared with
one 122 metres wide for a motorway
with the same capacity.

[J Airports and motorways have a tend-
ency to pull development out from towns
and built-up areas, thus leading to in-
creased dependence on cars for getting
about. Motorways give rise to shopping
centres, motels, and lay-by restaurants.
A railway station on the other hand helps
to ensure the continued existence of the
city centre where it is located.

O Greater use of the railway will relieve
pressure on the motorways and airports,
and so save society considerable sums.
In the United States alone, delays on
account of congested airports and air
corridors are costing business passengers
and the airlines at least $5 billion a year.
O Railways make far less noise than
airports and motorways. The noise from
aircraft can cause discomfort as much as
sixty kilometres away from an airport.
Compared with a motorway, the noise
from a railway is on an average only half
to three-quarters as disturbing — assum-
ing equality in the amount of freight,
number of passengers, and speed.

[0 The railway meets the need for those
without cars. Few people in the Third
World, for instance, can afford a car. In
Peru there is one car for fifty-five inhab-
itants, in India it is one for 367. Even in
the US, the home of the motorcar, there
are almost ten million families without
one.

Worldwatch Institute
The State of the World 1993.

The various
modes compared

IN A STUDY recently made in Sweden
to compare the various modes of
transportation in regard to energy
use and emissions, railways came
out best in all categories.

For intercity passenger traffic,
aircraft are shown to be worst, both
as regards energy use and emis-
sions. Flying takes 7 to 8 times as
much energy per passenger-kilo-
metre as the modern fast train. Al-
though buses can compete almost
equally with the train in energy ef-
ficiency, their total of emissions is
much greater.

Car travel falls somewhere between
trains/buses and aircraft in energy
consumption, but in respect of ni-
trogen oxide emissions, catalyzer
cars are better than both buses and
aircraft. On longer hauls the energy
consumption per passenger-kil-
ometre of aircraft actually increases
- on account of the extra weight of
fuel that has to be carried.

In local travel, cars are the least
efficient users of energy, commuter
trains being far and away the best —
again reckoned per passenger-kilo-
metre. Cars also cause more air pol-
lution than trains, even assuming
that all were fitted with catalyzers
and the electricity for the trains was
generated in condensing plants fired
with fossil fuel.

For freight carrying, ships and
railways are best, per ton-kilometre,

both as regards emissions and energy
consumption. In long-haul traffic,
trucks are many times worse in both
respects — though not nearly as bad
as aircraft.

“These findings only go to confirm
our view that investing in railways
and shipping is one step on the way
towards a society that practises
economy in the use of resources.
Such investments have moreover
the best prospects of being profit-
able. There can be no doubt, either,
that the current urge to expand the
road infrastructure is contrary to
sound environmental policy,” com-
ments Ulf von Sydow, chairman of
the Swedish Society for Nature Con-
servation, in presenting the study.

PER ELVINGSON

Energiférbrukning och avgasemission
foér olika transporttyper. Magnus Lenner.
VTI meddelande nr 718, 1993. Commis-
sioned by the Swedish Society for Nature
Conservation. Swedish, with English sum-
mary. Can be ordered from the Swedish
Road and Traffic Research Institute (VTI),
S-581 01 Linkdping, Sweden.
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COLD CATS

Solution in sight

IT IS WELL KNOWN that catalyzers
have no cleaning effect on the ex-
haust gases as long as the converter
remains cold (see AN 3/93, pp 16-17).
When the more severe requirements
in regard to exhaust emissions come
into force later in the present dec-
ade, some method of heating the
catalyst will have to be found.

A way of warming the catalyzer
quickly to working temperature has
however recently been developed by
researchers at the University of Cam-
bridge, England, and the Ford Motor
Company. When the car engine is
started, an electric pump draws fresh

URBAN SPREAD

airinto the catalyst chamber, where
a pair of spark plugs ignite the in-
coming fuel-rich exhaust mixture.
This heats up the catalyst so that it
can start to clean the exhaust gases
immediately. Then, soon afterwards,
the pump turns off.

The system is still being tested. The
electricity consumption is however
farless than it would be with electric
preheating of the catalyzer. The
extra cost of building the system into
the car is said to be tens, rather than
hundreds, of dollars.

Source: New Scientist, July 10, 1993.

Effects scrutinized

PEOPLE IN AMERICAN CITIES use
about five times as much petrol for
getting about as their counterparts
in Europe. The reason is not only that
cars are more numerous and bigger
in the United States, that petrol is
cheaper, and public transportation
poorer than in Europe. There is also
a more complex and fundamental
reason for the disparity: the way
cities have developed.

Typical of American cities is their
wide-spreading suburbs, in contrast
to the older European cities, which
are usually more compact. The popu-
lation density of American cities is

TRANSFORMERS

only about a third of that in Europe,
and there is an obvious relationship
between urban spread and a high
consumption of motor fuel. A better
control of expansion could lead to
considerable savings in energy. Ap-
plied to British circumstances, it has
been estimated that with proper town
planning the emissions of carbon di-
oxide from the traffic sector could be
reduced by 16 per cent within twenty
years — according to a study carried
out by Ecotech consultants for the
British government.

Source: New Scientist, July 24, 1993.

Unnecessary losses

EUROPE COULD SAVE large amounts
of energy by replacing its inefficient
silicon-steel transformers with
amorphous metal core types. With a
current electricity generation of
2526 TWh per year, the distribution
transformer core losses could be re-
duced by 32 TWh through the use of
amorphous core transformers. The
annual saving would be equivalent
to 7370 tons of oil, or — assuming
coal-based generation — 683,000 tons
of sulphur dioxide and 27 million
tons of carbon dioxide.
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Although the amorphous core tech-
nology has been applied in the United
States for more than a decade, it has
as yet made little mark in Europe.
An increased interest can however
now be noted in several countries,
and the EUrecently awarded a grant
to the Wolfson Centre of Cardiff
University, Wales, for developing
amorphous technology for the elec-
tricity distribution in Europe.

Source: Energy Report, May 1993.

AIR TRAVEL

Dutch study
exposes
considerable
subsidizing

AN INDIVIDUAL travelling by air uses
five times as much energy and causes
twenty times as much air pollution
as he would if he took the train. Yet,
despite its damaging effect on the
environment, civil aviation is in ef-
fect highly subsidized — through the
fiscal benefits it enjoys.

In a study* conducted by the In-
stitute for Research on Public Ex-
penditure on behalf of the Nether-
lands Society for Nature and Envi-
ronment (Stichting Natuur en Mi-
lieu), the costs of the external effects
of civil aviation, by way of damage
to health and the environment, were
left unconsidered, on account of the
difficulty of assessing them. The fis-
cal benefits are in any case consid-
erable, including exemption from
value-added tax, the absence of ex-
cise duty and environmental levies
on aviation fuel, and duty-free sales
at airports and onboard aircraft.

The revenue that would accrue if
all these benefits were abolished for
flights between the Netherlands and
EC countries would, according to the
study, amount to 350-400 million
guilders. If taxes were applied con-
sistently for all flights to and from
the Netherlands, the result would be
an increase in income for the Dutch
state of more than 2.3 billion guilders
a year,

The Stichting Natuur en Milieu
considers it undesirable to continue
favouring civil aviation as at present,
and urges the imposition of an excise
duty on aviation fuel and a value-
added tax on air-line tickets as a
matter of utmost priority for the Eu-
ropean Community.

* Public financial support to civil avia-
tion. The Dutch situation. The full study
is in Dutch, but a 20-page summary is
available in English, price 10 guilders.
Both can be ordered from the Instituut voor
Onderzoek van Overheidsuitgaven, Oran-
jestraat 8, NL-2514 JB Den Haag, The
Netherlands.




FORESTS

Younger stands now affected

A CONTINUED INCREASE in the dam-
age to Europe’s forests is what can
be read from the last annual report of
the International Co-operative Pro-
gramme on the Assessment and
Monitoring of Air Pollution Effects
on Forests, the seventh in line.

The assessments are the results of
national surveys, carried out in ac-
cordance with a common methodol-
ogy, which are coordinated through
the International Programme, now
for the last two years together with
the Commission for the European
Communities. The method involves
surveying a number of random plots
as well as the permanent ones
where the state of so-called common
sample trees is noted from year to
year. The 1992 survey covered more
than 184 million hectares, represent-
ing about 80 per cent of the total
forested area of Europe.

Sample trees are assessed for dam-
age in accordance with the following
five-class system:

Class 0 0-10% defoliation none
Class1 11-25% ? slight
Class2 25-60% " moderate
Class 3 60%~ " severe
Class 4 100% ” dead

The intensity of defoliation is em-
ployed as a means of showing the
trees’ general state of health. Class
1 defoliation is regarded more as an
early warning stage than an indica-
tion of reduced vitality. The extent
of defoliation in the ranges moder-

ate to severe (Classes 2-4) can be
seen from the table and map opposite.

In 1992, 22.2 per cent of all the
broadleaved species fell into Classes
2-4, while for conifers it was 24.3 per
cent. That means a marked increase
in defoliation for broadleaved trees,
but little or no change for conifers,
in comparison with the previous year.
Direct comparison is however diffi-
cult, since the size of the area that
was surveyed had changed.

The results of studying the per-
manent sample plots nevertheless
point in the same direction. In the
subsample of common trees, covering
the period from 1988 to 1992, 31,500
trees, eleven out of twelve species
analyzed, showed a more or less ob-
vious increase in the proportion of
damaged trees. See chart below.

When seen over the whole period
of the surveys, from 1986 to 1992,
the results reveal great variations
from one year to another (see table).
This is as might be expected, since
the various factors affecting the vi-
tality of the trees — drought, wind,
frost, air pollution, etc. — will also
vary greatly. In general it can be
said that aged trees and trees stand-
ing on high ground will be the worst
affected. But it seems from recent
studies that considerable defolia-
tion is increasingly occurring in
younger stands as well.

It should also be borne in mind
that an average figure for a whole

country may, for instance, conceal
severe damage in the mountain re-
gions, while the lowland forests are
still in good shape. Several thousand
hectares of forest on mountain tops
in the Czech and Slovak Republics,
Germany, and Poland are among the
worst affected.

The difficulty of drawing any con-
clusions as to the causes of damage
from the present surveying method
is noted in the Programme report.
Everything points however to air
pollution as a contributing factor in
those countries where the critical
loads for many pollutants are being
markedly exceeded. Cause-effect re-
lationships are in any case now to be
investigated through long-term ob-
servations and ecosystem analyses on
permanent plots. A coordinated pro-
gram for soil analysis has been started
in several countries, and the first
results will be available 1995.

PER ELVINGSON

Forest Condition in Europe. Annual re-
port of the forest-damage survey in Eu-
rope, prepared by the International Co-
operative Programme on Assessment and
Monitoring of Air Poliution Effects on
Forests within the UN-ECE Convention on
Long Range Transboundary Air Pollution,
in cooperation with the Commission of
European Communities. See also Forest
damage in Europe, Environmental fact-
sheet No. 1, available on request from the
secretariat.
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Figure 1. Changes in defoliation for coniferous trees
(defoliation classes 2-4) common to 1988-1992
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Figure 2. Changes in defoliation for broadleaved trees
(defoliation classes 2-4) common to 1988-1992.
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intensity of defoliation 1992.
Percentage of trees in defoliation
Classes 2-4 (>25 per cent defoli-
ation). For all species, unless
marked ~ for conifers only.

BRIEFS

Affected after all?

Ithasusually been assumed that, unlike
lakes and streams, marine ecosystems
are unaffected by acidification. In an
article in the Swedish scientific journal
Ambio, however, it is suggested that this
may not be the case.

According to the article, recent marine-
biological and marine-chemical research
has shown that several trace metals,
among them iron, zinc, cobolt, and man-
ganese, can occur in such low concentra-
tions in seawater that their availability
limits the growth of phytoplankton in a
species-specific way.

It has long been known that the mo-
bility of many metals will increase in an
acid environment. In the streams of west-
ern Sweden that run into the Skagerack,
Kattegat, and Oresund, a clear relation
can be found between low pH values and
high concentrations of the trace metal
cobolt. The question is whether the
acidification of soil and water on the land
side can lead to a change in the marine
ecosystems.

Ambio No. 5, August 1993. Acidification of

Table 2. Results from forest-damage surveys 1986-1992. Percentage of trees
in Classes 2-4 (defoliation >25 per cent). All species.

1986 1987 1988 1989 1980 1991 1992

Austria 46 36 36 4.4 9.1 7.5 6.9 surface waters in Sweden - effects and
Belgium 17.9 16.9 counteracting measures. Published by the
- Wallonia - 80" 110 166 19.1 Royal Swedish Academy of Sciences, Box
- Flanders - 125 10.4 11.6 8.3 50005, S-104 05 Stockholm, Sweden.
Bulgaria 8.1 3.6 7.4 24.9 29.1 21.8 23.1
Byelorussia - - - 672"R 540 - 192 . )
Croatia - - - - - - 158 More miscarriages
Czechoslovakia 16.4 15.6* 27.4 33.0 46.6 413 The number of miscarriages and children
Czech Republic 49.2* 56.4 born with deformities or abnormally low
Denmark - 230 1 BIOR 26.0 21.2 29.9 259 weight is increasing in areas with heavily
Estonia - - 9.0 28.5* 20.0r 28.0* 285 polluted air, according to a study of
Finland 8.7" 12.1 16.1 18.0 17.3 16.0 14.5 18,600 pregnancies and births that has
France 8.3 977 69 56 7.3 7.1 8.0 recently been carried out in the coal-
Germany 252 26.0 mining district of Bohemia, Czech Repub-
- former East - - 138 164 359 lic. The results were presented at a con-
-former West 18.9 17.3 149 159 159 ference on the effects of environmental
Greece - = 17.0 120 175 16.9 18.1 factors on health that was arranged by
Hungary 12.0 6.0 7.5 127 217 18.6 21.5 the Swedish Institute of Environmental
Ireland -2- 0.0" 4.8*1 1 3.?' 5.4* 15.0* 15.7* Medicine last August.
Ezkl/ia 1 '0_ B " 9. 1_ ;gg 16'i ;gg Source: Svenska Dagbladet, August 18, 1993
Lithuania - - 3.0R 21.5 20.4 23.9 17.5
Liechtenstein 19.0 19.0 17.0 11.8 7.1 19.0 16.0 W. d f I d.
Luxembourg 49 79 103 123 - 208 204 mapower 1or inaia
Netherlands 234 214 183 161 17.8 17.2 245 This summer the World Bank entered
Norway 12.0* 17.8*R 208 148* 172 197 262 on its first project for the installation of
Poland 46 - 204 319 384 450 488 windpower by contributing to the fi-
Portugal - - 1.3 91 307 296 22,5 nancing of 85 megawatts in India. The
Romania - - - - - 9.7 16.7 move is especially important, since the
Russia - - - - - 26.0* 5.2* World Bank is in a position of bellwether
Slovak Republic 36.0 for other banks’ lending. If the Indian
Slovenia - - - 22.6 18.2 15.9 - project is successful, money will be forth-
Spain 13.4 126° 70 3.3 3.8 7.3 12.3 coming for further development there,
Sweden 2.1 56* 106 129 162 120 165 as well as for financing similar projects in
Switzerland 13.0 15.0 12.0 12.0 17.0 19.0 158.7 other countries.
Ukraine - - - 147 64 - 163 India already has 50 MW of windpower
United Kingdom - 220 250 280 390 567 583 in operation or in process of being in-
Yugoslavia 23.0° 95 10.0° - - 9.8 - stalled. The amount scheduled in the

country’s current five year plan has re-
cently been raised from 100 to 500 Mw.

Source: Miljoaktuellt, November 4, 1993.

* Conifers only. R Regional survey. ! Only trees <60 years assessed.
24985 survey ° Former Yugoslavia; Croatia and Slovenia excluded from 1981 resuits.
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UK FLORA

Threat from acidification

IN THE PAST TEN YEARS, evidence of
the effects of acid rain on the British
flora has been increasing. (Acid rain
here includes the dry and wet de-
position of sulphur and nitrogen as
well as gaseous acid pollution.) With
this in mind, Plantlife — Britain’s
leading campaigning organization for
wild plant conservation — decided to
commission a review* of past and
present damage to the UK flora from
acid rain, combined with some assess-
ment of the likely future threats.
From this, they intend to construct,
with other nature conservation and
environmentalist bodies in the UK, a
strategy to protect Britain’s precious
(and shrinking) natural and semi-
natural habitats from the insidious
effects of acid pollution.

Acid pollution is not a new phe-
nomenon in Britain. Problems with
coal smoke date back to the 17th
century, and the last two centuries
of industrialization have seen po-
tent effects on Britain’s flora — es-
pecially upwind of northern conurba-
tions such as Manchester and Liver-
pool. A review of current evidence
suggests that, in the past one hun-
dred years, at least a hundred plants
(mainly lichens and mosses) have
suffered serious population declines
or population extinctions as a result
of acid rain.

Increasing acidity and nitrogen in
the UK environment has however
also caused a number of species to
be favoured, having either increased
in their overall distribution (as in the
case of acid-loving epiphytic mosses
and lichens) or in their domination
of certain communities (as for
example competitive higher plants
such as stinging nettle, Urtica dioica,
and heath false brome, Brachypo-
dium pinnatum - both of which are
encouraged by excess nitrogen de-
position). In general, though, it is
common rather than rare species that
have “benefited” in this way.

Experimental and field studies
have shown, too, that many British
wild plants are sensitive to acid rain
(in its broadest sense). Over twenty
of such potentially threatened species
were found to be listed as endan-
gered in the UK and Ireland. These
included species of fungi, mosses,

Lobaria scrobiculata — one of the lungwort lichens. Now becoming confined to the
far corners of Britain where air and rain are pure enough for it to survive.

lichens, charophytes, liverworts, and
higher plants. Some of these “at risk”
species were, moreover, also found
to be on international preservation
schedules such as the IUCN Plant
Red Data Book, plus the EC Species
and Habitats Directive and the Berne
Convention. Such species included

Broader debate must
take place as a
matter of urgency

the fungi Lactarius mairei and Sar-
codon imbricatus (the scaly tooth
fungus), Sphagnum mosses and the
slender naiad (Najas flexilis). A fur-
ther number of “at risk” species were
also found to be endemic to Europe.
Given the scale of the acidification
problem in Europe, this obviously is
a matter for some concern — although
it should be emphasized that there
is at present little evidence of wide-
scale decline in any of these species.

Work in the UK by the main na-
ture conservation agencies (see Acid
News 4/93, p. 8) has also shown the
degree of the threat from acidifica-
tion of soil and water to Britain’s
network of nature reserves. As most
plants are highly dependent on
these media, this does not augur
well for the future of UK’s natural
heritage — unless, of course, strin-

gent emission controls are put into
place as a matter of urgency. Such
controls would, if Britain’s native
flora is not to be further eroded,
have to go beyond the targets now
being offered by the British govern-
ment at the talks on an SO2 protocol
in Geneva.

Plantlife, together with the con-
cerned organizations, is keen to
hammer home this message to the
UK government. But that is not all.
Plantlife is also determined to deal
with the problem of the effects of
acid rain in context with other threats
to the British flora, such as global
warming (the subject of another Plant-
life report, Death Knell for Blue-
bells?) and loss of habitat. This will
require a much broader debate with-
in UK conservation circles. But if
Plantlife’s long-term goal of protect-
ing and restoring British plant bio-
diversity from the effects of acid rain
is to be realized, such debate must
take place as a matter of urgency.

ANDREW TICKLE

Dr Tickle, formerly a senior researcher with
Earth Resources Research, lectures in
environmental management at Middlesex
University, London.

* The Acid Rain Test for Plants (com-
missioned from Earth Resources Re-
search) is available from Plantlife, The
Naturat History Museum, Cromwell Road,
London, England SW7 5BD. Price £2.50.
Published with financial help from the
Swedish NGO Secretariat on Acid Rain.
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EMISSION PERMITS 1

Theoretical advantages

AT A TIME WHEN THE CLINTON ad-
ministration in the US is having so
much trouble in pushing through its
energy tax, another major environ-
mental initiative, utilizing market
mechanisms, has recently been
adopted with relatively little opposi-
tion.

Under the sulphur-dioxide trading
program, the Environmental Protec-
tion Agency has allocated permits to
existing electricity utilities, at no
cost but based on new, substantially
reduced, emission limits. Each per-
mit allows the holder to emit one US
ton of SO2 in a designated year or any
year thereafter. The allowance
must not be exceeded, but if a
utility reduces its emission suf-
ficiently, it is free to sell any
excess allocation on the open
market.

The trading system is attrac-
tive to policy makers, since it
has several theoretical advant-
ages over other methods of at-
taining environmental standards,
such as taxes and command-and-
control measures.

Firstly, the market price of the
permits will reflect, to a large
extent, the costs of emission
abatement and will provide a
price signal for other potential
emission sources and for regula-
tors. In theory, sources will pur-
chase permits up to the point where
the unit permit price equals the mar-
ginal cost of emission control. This
“internalization” of emission costs
should therefore lead to business de-
cisions based on environmental as
well as economic considerations.

Secondly, by giving emitters with
different cost bases the opportunity
to trade in permits, it minimizes the
total cost of emission abatement. It
allows those sources with high
abatement costs to emit beyond
their allocation providing they are
able to purchase permits from sources
that emit below their allocation. In
addition, the allocation of permits
over a predefined period of time pro-
vides polluters with greater cer-
tainty in their long-run strategies
for pollution abatement.

Thirdly, the system should also
produce lower administration costs,
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since once the permits are allocated,
a permit market can be expected to
develop independently of the regula-
tors. The environmental standards
can then be modified relatively sim-
ply by the release of further permits,
if the standard is to be relaxed, or by
the regulator’s purchase or with-
drawal of permits if the standards
are to be tightened.

After the initial allocation of sO2
permits to existing sources, new
utilities that wish to enter the mar-
ket for electricity supply must pur-
chase the number of permits that will
equate to their forecast emissions.

Trading in emissions allowances
for sulphur dioxide has now got off
to a start in the United States. The
idea with tradeable permits is that
instead of setting requirements for
individual plants, the authorities
can allocate a number of allowances
to emit, which can subsequently be
bought and sold in a free market.
The advantages and disadvantages
of such a system, both from the eco-
nomic and ecological point of view,
are discussed in this and the follow-
ing article.

Although it may be felt that this
protects existing companies, the en-
vironmental rationale suggests that
new companies should only be
allowed to enter the market if they
displace existing sources of emis-
sions and therefore do not add to
total net emissions. The new en-
trants will have the advantage over
existing companies of access to the
most up-to-date emission-control
technology at the time of their start-
ing up. Therefore, since the permits
reflect environmental costs (in this
case emission-abatement costs),
new plants can make an informed
business decision, incorporating
these environmental costs into the
decision-making process.

The existing utilities are faced
with a number of choices for meeting
their reduced emissions allocation.
They may use cleaner fuels to reduce

emissions at the source, they may
utilize end-of-pipe treatment tech-
nologies, or they may purchase ad-
ditional permits on the open market.
Moreover some states already pro-
vide incentives for utilities to de-
velop energy-efficiency programs,
and it is possible that these schemes
could be extended to include the al-
location of bonus permits to utilities
taking part in such programs. The
use of renewable energy to replace
traditional energy sources would
also be encouraged by the release of
bonus permits. These bonus permits
could of course be sold on the open
market to generate revenue.

When a plant shuts down, its
stock of permits becomes non-
transferable and is effectively
retired. However, there are spe-
cial provisions for companies
that replace an older plant with
anewer, less polluting, plant. In
this case, the company may be
allocated one permit for every
two permits held for the old plant.
Such “offsetting” will have to be
very tightly controlled by the
regulators.

One of the main objections
voiced by critics of the program
is the difficulty of incorporating
local environmental consider-
ations into a national permitting
scheme. Some areas are more

vulnerable to acid deposition than
others, and the SO2 program has no
mechanism for reflecting local vari-
ations in environmental quality in
the price of the permits. Therefore a
permit will have the same price in an
area which suffers from heavy acid
deposition as it has in an area that
incurs insignificant deposition, des-
pite the obvious difference between
the two areas in the environmental
costs of emissions. Although state
authorities do have recourse to the
National Ambient Air Quality Stan-
dards (NAAQS), which provide for ad-
ditional measures in areas of rela-
tively poor environmental quality
(non-attainment areas), it is uncer-
tain how such programs will be in-
tegrated with the national trading
program.

It will also be interesting to see
how the program is viewed by the
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governments of neighbouring coun-
tries. Canada, in particular, has long
been concerned about SO2 emissions
from the United States. When the
trading system is fully functioning,
there would be nothing to stop a
provincial government in Canada
from buying up permits and then
retiring them to prevent US utilities
from acquiring them.

Itisnot only the Canadian provin-
cial governments that may wish to
become involved in the program. As
the Canadian national grid is inte-
grated with the US national grid, an
increase in Canadian demand for
power from the US grid can only be
met if the US utilities are producing
at below their maximum allowable
802 quota. The Canadian utilities
may, therefore, wish to hold a stock
of permits which could be exchanged
for power supply at those times
when US utilities are at the limit of
their sOg allocation.

Environmentalists have tradi-
tionally mistrusted emissions per-
mits, which they see as giving emit-
ters a right to pollute. This is however
equally true of traditional regulatory
approaches to emission control.
When an environmental standard is
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established, the sources of emission
are given a de facto right to emit up
to that standard, no matter which
method of control is adopted to
achieve the standard. Under permit
trading this right merely becomes a

The trading system is
attractive to policy makers
since it has several
theoretical advantages

de jure right to emit. Pollution
should, in theory, occur only if the
ceiling is breached, which the
limited number of permits should
prevent.

Environmentalist organizations
have however over time become more
supportive of the trading system.
Not least it provides them with a
chance to directly influence ambient
levels of potential pollutants. The
purchase of permits effectively buys
theright to more stringent standards,
since the permits can then be re-
tired, so preventing utilities from
obtaining them.

So far, mainly due to limited pur-
chasing power, such acquisition has
been restricted to token gestures,
although one large utility has do-
nated 10,000 permits to the Ameri-
can Lung Association.

Interestingly, it is reported that
major coal companies in the US have
also been buying permits, presum-
ably expecting them to increase in
value over time and to be a desirable
commodity to sell to a customer
along with so many million tons of
their coal.

Perhaps the most promising ap-
plication of future emissions trading
programs lies in the control of global
pollutants such as carbon dioxide
and CFCs. For equitable distribution
of permits between countries, inter-
national agreements would have to
be arrived at. Particularly conten-
tious would be the allocation be-
tween developed and developing
countries, which may provide nego-
tiators with many sleepless nights.

JONATHAN SELWYN

Adapted from an article in the UK Centre
for Economic and Environmental Devel-
opment (CEED) Bulletin, No.43, May-
June 1993.
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EMISSION PERMITS 2

Possible flaws

MARCH 1993 saw the first open trad-
ing of emissions credits in the United
States. This unique approach to
emission reductions was authorized
in 1990 amendments to the Clean
Air Act, which allow the Environ-
mental Protection Agency (EPA) to
seek a market-based approach for
reducing emissions of sulphur dioxide.

The auction or trading of emission
credits is being conducted by the
Chicago Board of Trade. In the
March auction, pollution credits
each worth the emission of one ton
of sulphur dioxide (S02) were traded.
Prices ranged from $131 to $450 in
the “spot market” portion of the
trading, while allowances traded in
the “advance” portion fetched from
$122 to $310. Some allowances
traded privately before the auction
were priced between $200 and $250
each.

Many market analysts anticipate
that prices will settle between $150
and $175 per allowance. At these
prices utilities will benefit more than
the environment until at least 2005,
since it will be more economical to
buy a permit than to install scrub-
bers or other pollution control de-
vices. For example, the Illinois Power
Company has bought enough
emission credits for it to emit SO2
above EPA levels through 1995. It
plans to emit these high levels until
the year 2000, when more stringent
EPA guidelines will go into effect.

At the March auction North Caro-
lina Light & Power was the single
biggest buyer cf credits, purchasing
85,103 allowances for $11.5 million,
or $135 each. Seemingly oblivious to
the role of SO2 as a precursor of acid
rain, the company is buying emis-
sions credits to avoid installing
scrubbers in plants that are now
under construction. While many
other utilities have chosen to install
scrubbers, North Carolina Light plans
to avoid doing so until at least the
year 2005. The company opposes SO2
controls, arguing that the region has
no acid rain problem: the majority of
its emissions blow out to sea.

To allow smaller independent
power producers access to purchas-
ing allowances, the first direct sale
was held on June 1, 1993. The EPA
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is also planning to expand the types
of marketable pollutants to include
nitrogen oxides and, possibly, other
toxic compounds and emissions.

Is all this good for the environ-
ment? Economists, the EPA, and some
environmentalist groups think the
program will prove beneficial. Fred
Krupp, director of the Environmental
Defence Fund, has observed that
“setting emission limits and letting
the market choose how to meet them

Important to identify
inherent shortcomings of
market-based approach

would guarantee results, and would
do it more efficiently than requiring
the government to develop detailed
orders regulating myriad parts of
the society.” This brings up one of
the major controversies surround-
ing emissions trading: although
proponents hold that it will be bene-
ficial to the nation as a whole, some
regional groups and environmental
officials are not so sure. The Attorney
General and state environmental of-
ficials of New York have filed a suit
against the EPA “seeking assuran-
ces that the state’s acid-rain-plagued
upstate regions will be protected
under the program (of emissions
trading).”

According to a study by the Center
for Energy and the Environment at
the University of Pennsylvania, im-
perfections in the emissions trading
program will, by the year 2005, raise
the costs of environmental cleanup,
damage to health, and other exter-
nalities by $3 billion over the stan-
dard command-and-control regu-
lations. Stringent monitoring and
enforcement will be necessary to
ensure compliance both with federal
and state programs. At present this
is problematic, no matter whether
the utilities are self-reporting, or
there is possible installation of so-
phisticated equipment to monitor
emission levels.

Criticisms of the free market ap-
proach to emission reductions are

easy to find and are applicable not
only to the federal program but also
to regional ones, such as the Califor-
nia South Coast Air Quality Man-
agement District’s Emissions Re-
duction Program (SCAQMD). That pro-
gram is being implemented in the
Los Angeles Basin, which has the
most polluted air of any metropoli-
tan area north of Mexico City. The
SCAQMD hopes to control emissions
of 802, nitrogen oxides, and reactive
organics. It has issued allowances to
2800 companies in the Los Angeles
area, but it is still struggling to create
regulations, enforcement mecha-
nisms, and monitoring systems to en-
sure compliance in what is now pri-
marily an industry-reporting, and
hence industry-regulated, emissions
control scheme. The federal program
is at present relying on industry re-
porting.

With one ton of emissions avail-
able for as little as $135, the cost of
adverse health effects, property
damage, and regulation is being se-
verely discounted. The $21.4 million
received by EPA for the 150,010 allow-
ances that have so far been auctioned
(8143 average per allowance), has
been returned to the utilities from
which the allowances were taken.
This money should however be used
for remedying and restoration around
the country, instead of being re-
turned to the utilities that caused
the damage.

European Community policy mak-
ers are considering a carbon tax to
reduce emissions, and the 1992 Rio
Conventien on Climate Change
allows for the investigation of a mar-
ket-based approach for curtailing
emissions. Now that more attention
and hope is being placed on the mar-
ket-based approach, it is important
to identify its inherent shortcomings.
It would be prudent to make a fur-
ther study of the implementation of
free-market approaches to emission
control and their subsequent effects
on the environment before they
become a Magna Charta of emission

control.
RALPH COMBS

Research assistant at the Pacific Environ-
ment and Resource Center, California.
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EUROPE

Against motorways

SIX YOUNG PEOPLE from six EC mem-
ber states recently staged a seven-
day fast, from September 28 to
October 5, in front of the EC Com-
mission in Brussels. They were pro-
testing against the Commission’s plan
to help in the financing of 12,000
kilometres of new motorways in Eu-
rope — and particularly against one
crossing the valley of the Aspe in the
Pyrenees — all of which will further
increase air pollution and the de-
struction of nature in Europe. Sup-
porting the fasters were up to 100
members from European environ-
mentalist NGO youth networks, such
as the European Youth Forest Action,
who staged simultaneous demon-
strations outside the offices of various
EC Commissioners, and organized
press conferences and road blocks in
Brussels.

Citizen groups at many places in
Europe are continuing to try and
stop the building of similar ambi-
tious new road networks, such as
are being heavily promoted among
others by the EC Traffic Commission
and industrial and road building in-
terests, including the European
Roundtable of Industrialists.

Examples of protests include that
in Switzerland against the construc-
tion of new transit motorways and
tunnels to Italy, one against the
planned Baltic coast motorway from
Germany to Poland and the Baltic
States, and others against the
planned trans-European north-south
motorways through Hungary, the
Pyhrn motorway in Austria to con-
nect Germany with Croatia, the
planned motorway through the
French Jura and Massif Central, the
construction (already started) of the
so-called Scan-Link from Norway to
Germany, as well as the above-men-
tioned road from France to Spain
crossing the Pyrenees. In the follow-
ing three of the objects of protest are
described more in detail.

Le Tunnel du Somport

The fasters in Brussels were de-
manding that the EC cut off subven-
tions for the Tunnel du Somport in
the valley of the Aspe in the Pyre-
nees, which is at present being sub-
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sidized to the extent of 21 per cent of
the cost. The valley is one of the last
largely undisturbed parts of the
French Pyrenees. It is inhabited by
many species that are protected
under European directives — among
them being the last brown bears in
France.

A small, curvy, two-lane road (RN
134) leads from Oloron through the
valley over the Col du Somport
(1632 m)to Canfrancin Spain. A rail
line running through the valley and
tunnelling the Col is still in place,
although services ceased in 1970.

To facilitate the Bordeaux-Pau-
Zaragoza-Valencia and Toulouse-
Pau-Zaragoza-Madrid road links, in
1991 the French and the Spanish
governments signed a treaty for the
construction of a road tunnel under
the Col du Somport. According to an
official French study, the tunnel will
result in an average of approximately
1000 heavy trucks passing through
the valley every day. Environmen-
talists fear that this will require an
immediate expansion of the RN 134
and, considering the local geographi-
cal characteristics as well as the
ever-increasing traffic, in the near
future a four-lane highway which is
likely to be upgraded to a motorway.

That would mean either the railway
being dismantled or the Aspe river
disappearing under solid concrete, if
not both.

Recently a thousand people demon-
strated in the town of Oloron to ex-
press their fears about the planned
destruction of the nature reserve,
future high levels of air pollution
and unbearable noise levels.

“Alpeninitiative”

Transit traffic is welling over in six-
teen passages through the Alps. Itis
on the increase everywhere — in
Switzerland, Austria, Italy, and
France. By the year 2010 the amount
of freight so carried is likely to have
doubled.

In Switzerland a public initiative
has developed during the last few
months, which aims at promoting a
shift of freight traffic from the roads
to the railways. In February 1994
there will be a referendum concern-
ing a rule that all freight in transit
across the Alps shall be carried by
rail, and it was to this end that the
Volksinitiative zum Schutze des Al-
pengebietes vor dem Transitverkehr
was formed. Many public discussions
and demonstrations are now taking
place in Switzerland, such as that
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will increase air pollution and the destruction of nature in Europe.
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when 3000 people demonstrated on
August 14, on the Gottard mountain,
against the growing Transitlawine
through the Alps. That night some
2000 bonfires lit up the sky of the
Alpine region.

Oresund Bridge - Scan-Link
In Scandinavia the proposed con-
struction of a bridge across the Ore-
sund between Sweden and Den-
mark has become a major political
issue. It will form part of the Scan-
Link which was initially promoted
in the eighties by the Roundtable of
European Industrialists. In 1991 the
Swedish and Danish governments
signed an agreement to construct a
road and rail bridge across the Sound.
Environmentalist organizations such
as Greenpeace, the Swedish Environ-
mental Federation and the Swedish
and Danish nature conservation so-
cieties are strongly opposing these
plans. In this they have the support
of many scientists, public organiza-
tions, and political parties.

During the last three years public
organizations and politicians from
the Baltic States, Poland, Germany,
and Finland have also come with
many strong protests. Their argument
is that the Oresund is an important
channel between the North Sea and
the Baltic, through which salty and
oxygenated water from the North
Sea can pass. The Baltic Sea ecosys-
tems are dependent on this influx
for their survival. Any decrease in
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salinity will mean still further stress
on the Baltic ecosystems, and changes
in the distribution of species.

The critics also say that the Scan-
Link bridges will stimulate road
traffic in the region and so increase
air pollution. Government estimates
forecast crossings of 8-10,000 cars
per day, while other estimates range
between 8000 and 27,000 a day by
the year 2000.

In February 1993 Sweden’s Na-
tional Franchise Board for Environ-
ment Protection rejected the project
on the grounds that a bridge over
Oresund would increase the exhaust
emissions from road traffic and im-
pede the flow of water through the
Sound. “If Sweden is to be able to
fulfill the Government’s many policy
goals about reducing pollution, we
cannot build an Oresund bridge. We
cannot see how the bridge can be
adapted to the environmental goals
that Sweden has set itself,” stated
Ulf Bjallas, president of the Fran-
chise Board. This ruling came as a
surprise to the Swedish government,
which is supposed to make a final
decision at the end of this year.

REINHOLD PAPE

For information please contact:

European Youth Forest Action, Postbox
566, NL-6130 AN Sittard, The Nethedands
Swedish Environmental Federation, Box
7048, S-402 31 Géteborg, Sweden

Alpen-Initiative, Postfach 29, CH-3900 Brig,
Switzerland

Recent
publications

Environmental problems in eastern
Europe (1993)
Edited by F.W. Carter and D. Turnock.
A review of the environmental situation
in Albania, Bulgaria, former Czechoslo-
vakia, Hungary, Poland, Romania, and
former Yugoslavia. There is a separate
chapter for each country, describing and
analyzing the major causes and conse-
quences of the pollution of air, water,
soil, and vegetation - with particular
focus on the effects on the peoples of
eastern Europe and the environmental
quality of life.

259 pp. Published by Routledge, 11 New
Fetter Lane, London, England EC4P
4EE.

Current and projected global warming
potential of passenger cars in the UK
(1993)

By J. Wade, C. Holman and M. Ferguson,
Earth Resources Research. The report
underlines the fact that the global-
warming effects of road transportation
are not confined to those from the emis-
sions of carbon dioxide. A number of
other exhaust gases, such as nitrous
oxide, add significantly to the total
warming effect, especially in the short-
to-medium term. As regards pollution
from cars, however, carbon dioxide
emissions remain the greatest area of
concern, and currently planned techni-
cal changes will do little to halt the rise
of these emissions.

38 pp. Published by and obtainable
from WWF UK, Panda House, Weyside
Park, Godalming, Surrey, England GU7
1XR.

New horizons — Possibilities for co-
operation between environmental NGOS
and governments in Central and East-
ern Europe (1993)

Edited by P. Hardi, A. Juras and M. Toth
Nagy. Presents the results of a project
for cooperation between NGOs and their
respective governments, with a number
of case studies for individual countries.
Based on the experiences of western
NGOs and the specific needs of their Cen-
tral and East European counterparts,
the project identified institutional, legal,
financial, and cultural constraints to co-
operation.

354 pp. Published by and obtainable
from the Regional Environment Center
for Central and Eastern Europe, Miklos
tér 1, 1035 Budapest, Hungary.
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EMISSIONS

EMEP report 1993

BETWEEN 1980 and 1992, European
emissions of sulphur diminished by
about 30 per cent. Those of nitrogen
oxides, on the other hand, increased
by about 2 per cent. The source of
this information is the latest report
from the European Monitoring and
Evaluation Programme.

The calculations in the EMEP model
are based on official figures from the
participating countries (Table 1). To-
gether with field measurements of
concentrations and fallout, meteoro-
logical data and advanced mathemati-
cal calculations are used to describe
the transformation and deposition
of pollutants as they move about in
Europe. In most countries the emis-
sions of sulphur have been much
better registered than those of nitrogen
oxides. Ammonia also figures, but in
its case the basic data is so incom-
plete that no trend analyses can be
made.

The EMEP model has been some-
what changed since the previous re-
port (see AN 5/92, pp 10-12). Among
other things the area of calculation
has been extended eastwards, now
covering most of the European parts
of Russia and the other new states.
Yugoslavia has likewise been split
up into its component parts. Most of
these states have however still not
sent in any reports of their emissions,
so the figures in the table must be
regarded as only preliminary.

The calculations of the model have
been made to include, beside the
emissions from land, an estimate of
the natural ones of sulphur from the
sea, in the form of dimethyl sulphide,
NAT. The emissions from interna-
tional shipping are from traffic in
the Atlantic (ATL), the North Sea
(NOS), and the Baltic (BAS). The ex-
tensive traffic in the Mediterranean
and the Black Sea is on the other
hand not covered at all. The report
notes that the data on emissions
from ships is incomplete, probably
conveying an underestimate of the
actual emissions.

In western Europe a considerable
part of the fallout comes from in-
determinate sources (IND), that is,
depositions that cannot be attributed
to any known source of emission.
Two-thirds of them are thought to
emanate from European sources, a

last third being borne by the winds
across the Atlantic from North
America (see article on page 18).
Itis alsonoted that so far very few
countries are reporting emissions of
nitrogen oxides from shipping on in-
land waterways or from offshore in-
stallations. Since in some cases such
emissions may be relatively large, it
is important that they should be in-
cluded in official emissions data.
Every year the EMEP presents in-
formation on transports (exports and
imports), concentrations, and de-
positions of sulphur and nitrogen
pollutants, as well as on emissions.

The latest data on exports and im-
ports of sulphur and oxidized ni-
trogen compounds appear in Tables
2 and 3. Since variations in weather
and air currents can cause relatively
large differences in the transports of
air pollutants, the values given in
the tables are averages for 1991 and

1992.
PER ELVINGSON

Calculated budgets for airborne acid-
ifying components in Europe, 1985,
1987, 19888, 1989, 1990, 1991 and 1992.
EMEP Report 1/33. Can be had from The
Norwegian Meteorological Institute, P.O.
Box 43-Blindern, N-0313 Oslo 3, Norway.

Table 1. Emissions of sulphur and nitrogen oxides.
Sulphur Nitrogen oxides
(1000 tons) (1000 tons as NO2)

1980 1992 1980 1992
Albania AL [25]) {25] [9] [9]
Austria AT 199 42* 246 216"
Belgium BE 414 224~ 442 335"
Bulgaria BG 1025 830" 416" 273"
Czechoslovakia Ccs 1551 1110* 1204 890"
Denmark DK 226 122+ 273 283"
Finland Fi 292 97" 264 299"
France FR 1669 685* 1823 1810”
Germany, f. East DD 2150 590
Germany® DE 1597  2870* 2980 3230
Greece GR 200 250" 746" 746~
Hungary HU 816 505* 273 238"
Iceland 1S 3 3* 13 12
Ireland IE 111 95* 73 130"
Italy IT 1900 1090* 1480 1761*
Luxembourg LU 12 8" 23 g*
Netherlands NL 233 101 548 548~
Norway NO 70 24" 183 230
Poland PL 2050 1498* 1500* 1205
Portugal PT 133 102* 166 122"
Romania RO 900 900* [390] [390]
Spain ES 1660 1158* 950 839"
Sweden SE 260 85* 419 404
Switzerland CH 63 31 196 175*
Turkey' TR 138* 177" [175] [175)
United Kingdom G8 2449 1887~ 2312 2729*
Byelorussia BY 370 298" 244 263"
Ukraina UA 1925 1269” 1059* 990"
Moldovia MD 75* 53" 38" 53*
Russia RU 3581 2106” 1734 2675"
Estonia EE 81* 57" 35~ 48*
Latvia LV 56" 39" 28" 39”
Lithuania LT 143" 100" 53" 73"
Slovenia Si 110* 125" 63" 75"
Croatia HR 183" 208" 97* 116~
Bosnia & Hercegov. BA 64" 72 43" 51"
Yugoslavia® Yu* 295* 334* 148" 177"
Remaining area’ REM [256] [256] [100] [100]
Int. trade, Baltic Sea BAS [36] [36] [80] [80]
int. trade, North Sea NOS 871 [87] [192} [192]
Int. trade, rem. Atl. ATL [158] [158] [349] [349]
Int. trade, Mediter.? MED [6] {6} [18] [13]
Int. trade, Black Sea BLS n o d at a
Biogenic sea emis. NAT [362] [362] {0] [0]
Sum 27935 19475 21970 22362
The table shows national official data received at the ECE secretariat up to April 8, 1993. Data
estimated by Msc-wiccc are given in square brackets.
* Interpolated data (no data have been officially submitted). ' Part within the EMEP area of
calculation. 2 Data for the vicinity of Gibraltar only. 3 Incl. former East Germany in 1992 figure.
4 Former Yugoslavia, excluding Slovenia, Croatia, Bosnia and Hercegovina.
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Table 2. Provisional estimate of sulphur budget for Europe. Average for 1991-1992. Total (dry + wet) deposition of sulphur.

Unit: 100 tons sulphur per year.

AL AT BE BG CS DK Fl _FR DEGR HUIS IE T LU NLNO PL PT RO ES SECH TR _GB BY UAMD RU EE LV LT S| HR BA YU' REMBASNOS ATL MED BLS NAT IND SUM
AL 46 0 1 3 9 0 0 4 1414 120 0 29 0 00 8 0 18 1 00 1 2 1 4 1 0 0 0 0 2 7 4 24 2 0 0 0 0 0 1 60 29
AT 0106 22 4 240 4 O 98 419 0 72 0 1 18 2 7 0 110 0 18 9 012 0 5 4 7 0 2 0 0 2 44 28 4 12 1 1 4 2 0 0 2 158 1636
BE_0 044 0 15 1 0 136 117 0 20 2 2 328 0 10 0 0 7 060 0107 0 0 06 0 0 0 6 0 1t 0 1 0 0 14 2 0 0 2 40 934
BG 4 2 32044 54 1 0 8 75 23 80 0 0 21 06 2 0 58 036 2 00 6 & 9 9911 10 0 1 2 6 19 7 148 1 0 1 0 0 0 2 195 3248
CS_0 20 28 102837 8 0 701271 2 290 6 2 42 2 10 0 538 0 52 7 2 2 0 68 10 28 1 5 0 1 4 19 28 4 27 0 2 6 2 0 0 2 202 5606
DK 0 0 9 0 2013 0 12122 0 30 2 1 0 61 3 0 2 2 60 0 96 2 2 0 2 0 0 1 0 00 0 0 5 9 1 0 0 4 46 529
Fl_ 0 0 7 1 36 18293 10 162 0 8 0 2 2 0 4 4 110 0 7 243 0 0 55 20 20 1 288 46 10 18 1 1 0 1 0 14 4 1 0 0 10 330 1530
FR.O 6212 2 13 8 02283 50 0 32 0 12 273 10 44 0 76 10 10 337 220 0 404 3 4 0 O 0 O 1 12 16 3 9 6 1 48 35 0 0 33 628 5276
DE 0 18250 3 869 50 2 5519119 O 60 0O 14 98 15128 2 362 2 15 49 522 0562 8 14 0 8 1 2 5 11 13 1 7 1 8 5 12 0 0 20 510 12907
GR 9 2 235 29 1 0 8 43411 37 0 0 34 0 1 0 31 0102 2 0 042 6 6 5 5 6 0 06 1 5 14 6 68 4 0 0 0 0 0 4 244 1490
HU 1 14 8 20 249 2 0 22204 21328 0 0 5 0 4 0158 0127 3 1 1 O 20 6 36 2 3 0 0 2 34 8513 73 1 1 2 06 0 0 1 132 2613
$ 0 0 0 0 0 0 0 1 4 0 05 1 0 0 00 1 0 0 06 0006 11 0 00 0 0 0 00 00 0 0 0 0 1 0 0 13 42 8
E _©6 06 3 0 4 0 0 8 16 0 00208 0 0 20 3 0 0 4 00 0114 0 00 0 0 0 0 0 006 0 0 0 2 8 0 0 16 60 448
IT_2 16 16 28 138 4 0 165 270 12 108 O 12904 1 6 0 103 3 37 71 120 2 5 4 14 1 2 0 0 1 70103 22 3¢ 22 1 4 4 0 0 13 562 4860
LW 0 0 3 0 t 0 0 12 8 0 000 01 00 0 0 0 1 00 0 2 0 0 0O 0 0 OC 0 06 00O 0 © 000 0 0 0 3 45
NL 0 0112 0 21 2 0 74210 0 20 4 2 1156 0 14 0 0 4 00 019 0 06 6 0 0 0 0 0 G 0 0 0 02 2 0 0 4 4 86
NO 0 014 0 3432 8 18167 0 8 010 1 0 105 66 0 4 422 0 0254 4 6 0 8 2 2 3 1 1 0 1 0 5 16 6 0 0 35 362 1236
PL 0 9 59 15 838 52 4 1002705 2 161 0 5 33 2 28 24998 0 70 12 14 2 0 202 56 78 3 40 5 6 32 13 23 4 27 1 16 18 4 0 O 9 498 10194
PT O 1 1 0 2 0 0 6 4 0 00 0 2 0 00 1230 019 00 0 5 0 00 0 0 0 0 0 0 0 0 2 0 02 0 0 6 61 558
RO 2 5 9 318 234 4 2 21 25 11 35 0 0 50 O 4 0 270 02854 3 2 0 6 24 28 304 34 27 2 2 6 15 39 12 223 1 1 2 0 0 0 2 352 5412
ES 0 120 2 24 2 0 13 9 0 7 0 4 43 1 6 0 18100 2313 0 2 0 9 0 0 0 0 0 0 0 4 7 1 3 20 0 6 4 3 0 24 416 4212
SE_0 1t 27 0 57110 38 33330 0 12 0 6 2 0 1722 142 0 8 3232 0 022 12 16 0 65 12 6 14 1 2 0 4 0 24 19 4 0 0 22 39 1862
CH 0 3 12 0 28 1 0 108 106 0 14 0 1 188 1 4 0 14 0 1 17 08 0 39 0 1 0 0 0 0 0 4 4 1 1 06 0 2 2 0 0 2 8 720
TR 2 3 3 202 43 2 1 8 68 75 46 0 0O 20 0 1 0 58 0 141 2 0 0560 10 14 215 12 37 1 1 4 3 9 3 4 2 0 0 0 0 0 8 811 2391
GB 0 1 5 0 3 6 0 97 182 0 3 07 2 1 26 1 3 1 2 17 2 0 0505 2 4 0 1 0 0 1 06 0 0 0 0 1 5 2 0 0 40 216 6088
BY 0 2 10 16 104 14 8 18 268 2 5 0 2 14 0 6 1 447 0 60 2 8 O 1 46891 150 7 92 10 19 75 5 10 2 17 0 6 4 1 0 0 3 35 272
UA 1 5 18 103 316 16 9 32 568 12 248 0 2 35 0 10 1 870 0 440 4 8 1 19 68 2324648 85 314 9 10 37 13 30 8 75 1 6 6 2 0 0 6 1073 9332
MD O 0 2 15 2 1 0 2 3 2 190 0 3 0 00 48 0100 0 0O 0 1 4 9 114106 9 0 0 2 1 3 1 8 0 0 0 0 0 0 0 58 568
RU 0 4 32 92 264 62176 52 710 10 148 0 4 26 0 18 8 862 0 242 8 60 1 42 184 6782074 359802 124 72 156 10 23 6 63 0 36 15 4 0 0 25 6332 20450
EE 0 0 2 0 10 &5 12 2 40 0 20 0 0 0 10 3 0 2 0 60 0 13 5 &5 0 14 8 10 8 0 0 06 1 0 6 1 0 0 0 2 5 a2
Lv 0 0 4 2 24 9 8 5 8 0 60 0 2 0 21 76 0 4 1 6 0 0 24 22 10 1 22 16 76 40 1 1 0 3 0 6 2 0 0 0 2 100 55
LT 0 1 6 2 3 10 4 10135 0 100 1 2 0 3 1170 0 7 + 6 0 0 28 27 14 1 23 4 18242 1 1 0 3 0 § 2 0 0 0 2 115 902
Sl 0 8 3 3 3 1 0 15 5 0 280 0 9 0 10 23 0 8 3 01 0 7 0 2 0 0 0 0 0026 661 10 1 06 1 0 0 0 1 5 68t
HR t 6 5 10 64 1 0 19 94 2 910 0 108 0 2 0 49 6 18 5 0 1 0 12 1 5 0 0 0 D 0 74488 45 38 3 ¢ 1 0 0 0 1 103 1251
BA 1 4 4 14 8 1 0 14 8 2 730 0 6 0 1 0 43 06 22 4 0 0 0 11 1 6 0 0 0 0 0 27 93170 65 3 06 1 0 0 O 1 97 870
YU"13 7 6 256 102 1 O 21 146 18 203 0 O 79 0 3 0 72 0 146 5 0 1 2 17 4 24 3 3 0 0 1 2f 68 421106 2 0 % 0 0 0 2 213 250
REM1 2 6 1 22 1 0 50 3815 12 0 1 108 0 2 0 20 6 8 108 0 1 2 26 1 4 0 0 0 0 0 6 12 3 30646 0 2 4 0 0 19 698 1848
BAS O 2 48 2 148278121 66 931 O 25 0 8 5 1 28 9 594 0 18 8156 0 0 307 33 36 2 129102 46 61 2 4 1 9 0125 28 4 0 O 29 49 3864
NOSO 3241 1 185122 3 410 982 0 22 0 70 12 222826 188 2 7 41 20 1 03754 9 12 0 11 2 2 6 2 3 1 2 0 11310 30 0 0 155 646 7532
ATL 0 2 1160 131 44 40 456 651 0 2012274 22 3 5532 177 212 61674 32 3 01961 22 22 0 752 12 6 12 2 4 0 4 3 10 72694 0 01466 4241 13240
MED49 18 40 548 302 10 2 398 514696 281 0 4 2318 2 15 O 288 20 300 878 4 8142 162 22 177 18 22 2 2 6 100 257 76 228 366 2 12 14 2 0 140 2310 10780
BLS 1 2 6 240 80 4 2 9 140 24 72 0 0 14 0 2 0 154 0 311 1 2 0142 18 37 772 38 141 2 2 9 6 15 4 55 0 2 2 0 0 0 18 78 3094

Table 3. Provisional estimate of oxidized-nitrogen budget for Europe. Average for 1991-1992, Total (dry + wet) deposition of
nitrogen. Unit: 100 tons nitrogen per year.

AL AT BE BG CS DK Fi FR DE GRHU IS IE IT LU NLNO PL PTRO ES SECH TR GB BY UAMD RU EE LV LT S HR BA YU' REM BASNOS ATLMED BLSNAT IND SUM
AL 01 0 4 3 0 0 4 6 22 20 0 17 0 1 0 2 03 0 000 2 0 2 0 0 0 000 2 1 3 0 0 0 00 00 2 102
AT 038 15 0 57 5 0 10520 1 9 0 1106 2 19 6 3 0 4 3 221 0 29 2 2 0 1 0 0 0 7 5 1 2 0 t 5 2 0 0 0 66 784
BE 0 0.3 0 4 1 0 69 63 0 00 2 1 1 26 0 3 6 0 3 0 00 5 0 00 0 0 0000 0 0 0 0 8 2 0 0 0 18 290
BG 0 4 2 50 18 2 1 8 30 32 14 0 0 14 0 4 0 19 043 0 1 0 2 6 429 3 B 0 0 1 1 4 219 0 0 1 0 0 0 0 62 386
CS 024 20 1191 8 2 74306 23 0 2 33 2 26 2107 0 8 2 6 6 0 5 4 8 0 8 0 0 2 5 7 1 5 0 2 7 2 0 0 0 80103
DK 0 0 5 0 6 18 0 138 4 0 00 2 0 0 13 3 ¢ 0 0 0 5 00 7 1 1 0 1 0 0 0 00 0 0 0 2 6 2 0 0 0 20 226
Fl_ 0 1 7 0 20 26120 18 104 0 2 0 2 2 0 1620 53 0 2 1 76 0 0 5 9 8 0 42 11 5 6 0 0 0 0 0 14 7 2 0 0 0 123 754
FR_0 10 80 0 42 7 0 87232 0 6 0 10 142 6 73 2 25 0 2114 426 0 246 2 2 0 0 0 0 0 3 4 1 2 1 2 33 40 0 0 0 267 2392
DE 0 22139 0 172 30 3 4801372 0 10 O 10 62 10 213 7 90 1 2 17 11 33 0 368 4 5 0 2 0 0 2 3 4 0 2 0 5 4 13 0 0 0 219 3359
GR 1 2 2 28 11 1 0 10 20142 8 0 0 24 0 2 0 12 0 18 2 1 0 4 4 220 2 6 0 0 0 1 4 2 11 1 0 0 0 0 0 0 8 43
HU 0 18 6 2 5 2 0 24 80 25 0 0 3 0 8 1 4 016 1 2 2 0 14 210 0 1 0 0 0 613 3 1 0 1 2 0 0 0 0 48 478
IS 0 0 0 0 0 1 90 2 4 0 02 0 0 0 21 000 0 000 12 000 0 0 0 0 000 06 0 00 1 0 00 31 8
0 0 2 0 2 0 0 10 12 0 0019 0 0 4 0 1 0 0 2 0 020 5 000 0 0 0 0 00 0 0 ¢ 0 2 80 00 33 154
T _0 22 11 4 42 4 © 184 13 17 18 0 1636 1 15 1 34 2 8 31 3 24 0 38 2 5 1 1 0 0 011 19 5 8 4 1 4 4 0 0 0 222 1520
o 0 1 0 0 0 0 7 4 0 00 0 0 6 0 0O 0 00 0 000 2 000 0 0 0000 0 0 0 0 000 0 0 118
NL 0 02 0 65 2 0 44 8 0 00 2 1 0 5 1 4 006 2 1 00100 0 00 0 0 06 0 0 0 0 0 ©10 2 0 0 0 21 378
NO O 2 14 0 18 32 11 29126 0 2 0 8 1 0 3 65 32 0 0 2 33 0 0 20 2 2 0 7 1 1 1 0 06 0 0 0 6 16 6 0 0 0 164 856
PL 0 16 43 2 212 46 8 118 624 2 26 0 4 27 2 76 8460 0 12 4 32 6 0 160 21 22 1 16 2 2 8 3 6 1 5 0 12 19 4 0 0 0 18 219%
PT 0 0 0 0 0 0 0 6 4 6 60 0 2 0 0 0 03 02 06 00 4 0 060 0 0 000 0 0 0 0 0 014 0 0 0 43 13
RO 0 9 6 20 68 4 2 22 98 19 52 0 0 36 0 11 1 78 0134 2 4 2 2 18 10 73 10 20 0 1 2 3 8 3 20 0 1 2 © 0 0 0 1i5 874
ES 0 2 13 0 11 2 0 130 6 0 2 0 4 40 1 16 1 75 0366 1 4 0 63 0 0 0 0 0 0 0 1 2 1 1 4 0 6 4 2 0 0 206 1060
SE 0 2 22 0 25 77 46 44 28 0 2 0 6 2 1 5256 53 0 2 1144 1 0 192 6 6 0 18 5 3 4 0 1 0 1 0 16 21 4 0 0 0 183 179
CH 0 4 8 0 8 1 0 9 6 0 20 0 72 1t 8 0 3 0 0 6 0300 27 0 0 0 0 0 0 0 1 1 0 0.0 0 2 2 0 0 0 3 37
TR 0 4 2 18 18 2 2 10 34 8 10 0 0 15 0 4 0 23 026 0 2 08 6 692 4 4 0 0 0 1 3 1 9 0 0 0 0 0 0 0 323 842
GB 0 t 21 0 4 6 0 8 9 0 1 0 32 2 1 38 4 12 0 0 7 5 0 0709 2 2 0 0 0 0 0 0 0 0 0 0 12522 0 0 0 108 1196
BY 0 5 7 2 37 18 11 23 108 2 10 0 1 12 0 16 4132 0 11 0 20 2 2 3 7445 3 4 4 5 14 2 3 1 4 0 6 4 1 0 0 0 104 772
UA 0 10 13 14 99 18 13 38 200 18 40 0O 2 29 0 26 4248 0 58 2 19 2 10 55 68494 20 200 4 4 10 4 8 3 16 0 6 8 2 0 0 0 3142076
MO O 1 0 2 7 1 0 2 12 2 30 0 2 0 2 014 0 8 0O 1 00 4 323 56 7 0 0 0 0 1 0 1 0 © 0 0 0 0 0 18 120
RU 0 13 30 16 118 88227 77 384 16 36 0 4 28 1 62 38 360 O 58 4 15/ 4 20 172210672 162580 44 32 52 4 7 2 16 0 41 22 5 0 0 0208 7715
EE 0 t + 0 4 7 9 4 20 0 00 0 0 0 3 212 0 0 012 0 0 12 2 2 0 4 4 2 2 0 0 0 0 0 4 2 0 0 0 0 18 130
Lv 0 1t 2 0 10 11_8 7 3 06 1 0 0 2 0 6 224 0 0 016 0 0 20 6 4 0 6 3 4 6 0 0 0 1 0 4 2 0 0 00 3 220
LT 0 2 4 0 14 12 5 12 60 0 2 0 1 2 0 9 2 48 0 2 1 14 0 0 25 8 4 0 7 1 310 0 0 0 1 0 & 3 1 0 0 0 37 298
S 0 8 2 0 8 1 0 14 28 1 40 0 52 0 3 0 8 0 2 t 0 20 5 010 0 0 006 7 6 1 2 0 0 1 0 0 0 0 19 179
HR 0 10 3 1 18 1 0 19 4 3 12 0 0 71 0 5 0 18 0 3 2 1 2 0 8 1 2 0 0 0 0 0 61 5 & 1 0 1 0 0 0 0 37 301
BA 0 7 3 2 8 1 0 17 42 312 0 0 58 0 4 0 16 0 4 1 1 2 0 9 1 2 0 0 0 0 0 413 9 10 1 0 1 0 0 0 0 39 281
YU 1 11 4 22 34 1 0 24 76 20 29 0 0 58 0 9 0 25 025 2 1 2 0 13 2 8 1 3 0 0 0 413 9 6 1 0 2 0 06 0 0 76 55
REMO 4 6 3 ¢ 1 0 71 28 20 2 0 1 77 0 6 0 7 2 2 33 1 2 1 22 0 2 6 6 0 0 0 2 4 1 35 40 0 2 4 1 0 0 431 797
BASO 3 32 0 46102 56 75350 0 4 0 6 4 1 68 24114 0 3 4128 2 0 222 12 1 t 2 10 7 6 1 1 0 2 0 28 25 5 0 0 0 169 1549
NOSO 5 77 0 48 47 4 236 400 0 4 1 38 8 2 170 32 51 2 1 14 26 3 01191 4 4 0 4 1 1 2 0 1 0 0 0 7 76 3 0 0 0 270 2762
ATL 0 6 78 0 59 54 54 383 494 0 510102 15 2 140108 76 32 2190 60 8 01160 10 8 0 92 4 3 4 1 1 0 1 0 11 68 284 0 O 0 2221 5682
MED3 28 26 46 8 9 2 353 216 316 40 0 2 699 2 34 2 82 8 46160 8 1532 100 10 59 7 13 1 1 2 14 38 14 35 30 2 10 13 0 0 0 825 3400
BLS O 4 4 14 26 4 3 10 48 24 13 0 0 10 0 6 2 4 038 0 5 026 13 12172 8 108 1 1 2 1 4 1 90 0 2 2 0 0 0 0 214 830

Explanation of the tables

The two-letter country codes are given in
Table 1. To find the contribution from other
countries to a certain country, follow the hori-
zontal row starting from the relevant country
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code on the far left. To find the contributions
from a certain country to other countries, follow
the vertical column starting from the relevant
country code at the top. REM signifies con-
tribution to and from the part of the domain for

deposition calculations which is not covered
by European countries. IND signifies the part
of the calculated depositions which cannot be
attributed to any known emission sources by
the present models.
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Further
publications

Baltic Sea region environmental pro-
tection — “Eastern” perspectives and
international cooperation (1993)
Edited by Mikael Sandberg. Ten social
scientists from central and eastern Eu-
ropean countries present their views on
past, present, and future environmen-
tal protection in their own countries. A
sequence of priorities for future invest-
ments in environmental protection is
proposed in a concluding chapter.

172 pp. Price 212 kronor. Published
by Almqvist & Wiksell International,
Box 4627, 116 91 Stockholm, Sweden.

Taxation and environment (1993)
Report prepared by environmental and
tax experts from OECD governments who
had been investigating how integration
could be achieved between environmen-
tal and fiscal policies. Review of the key
fiscal issues raised by “eco-taxes.”

116 pp. Available from OECD, 2 Rue
Andre Pascal, F-75775 Paris Cedex 16,
France.

International Economic Instruments and
Climate Change (1993)
Review of experiences with tradeable
permits and taxes, outlining the princi-
pal problems that might arise if they
were applied to the problem of climate
change. Also a review of the most im-
portant issues that would have to be
considered when designing programs
for the abatement of greenhouse-gas
emissions in which these instruments
of policy were involved.

100 pp. Obtainable from OECD, ad-
dress as above.

OECD Environmental Data 1993
Compendium updated every two years.
Relates data on pollution and natural
resources to such areas of economic ac-
tivity as energy, transport, industry, and
agriculture. The data is arranged from
three points of view: the present state
of the environment, the pressures upon
it, and environmental management.

324 pp. Available from OECD, address
as above.

Behover skogen intensivvard? (1993)
Is the forest in need of intensive care?
While there is no doubt about the forest
in south Sweden being damaged, there
are sharp differences of opinion as to
what to do about it. Here the various
proponents present their views.

In Swedish. 40 kronor. 106 pp. Canbe
ordered from Forskningsradsnédmnden,
Box 6710, S-11385 Stockholm, Sweden

SULPHUR

Transatlantic
transports

RECENTLY, during negotiations for a
new agreement under the UN ECE for
reducing the emissions of sulphur,
the question was raised as to how
much of the air pollution in Europe
actually emanates from North Ameri-
ca. Several European countries, refer-
ring to a report* from the EMEP, main-
tain that a considerable part of the
sulphur deposited over Europe does
in fact come from the other side of
the Atlantic, and from the United
States and Canada in particular.

In the tables of exports and im-
ports of air pollutants that are pub-
lished annually by the EMEP, certain
amounts are designated IND —- from
indeterminate sources. According to
EMEP estimates, at least two-thirds of
the indeterminate depositions are
from European sources, while the
remainder, about 30 per cent, is as-
cribable to transports from across
the Atlantic.

The countries receiving a great
part of the indeterminate depositions
are precisely those with a western
exposure. The report presents calcu-
lations for 1988, showing that a full
12 per cent of the wet depositions of
sulphur on those countries could be
traced to sources in North America.
The North American contribution to
the total deposition of sulphur over
them was put at 3.5 per cent.

There are wide differences in the
way various countries are affected.
As might perhaps be expected, Ice-
land receives most of the pollution.
It is estimated that 37 per cent of its
wet depositions and 31 per cent of
the dry come from sources in North
America. The figures for the other
countries were:

Proportion of deposition (%)

wet total
{reland 24 5
Norway 9 5
Portugal 8 3
Sweden 7 3
Spain 8 2
United Kingdom 8 1
Denmark 5 1

In a final summing up the report
notes that North American and Asian

sources represent 25 and 5 per cent
respectively of the total indetermi-
nate deposition over Europe. The re-
maining 70 per cent is of European
origin, the sulphur having been
transported up to the free tropo-
sphere and moved about there until
scavenged out by precipitation.

The United States and Canada
have so far shown no intention of
making new commitments — refer-
ring instead to their bilateral agree-
ment of 1991. During the negotia-
tions it had emerged that the United
States would be prepared to agree to
reduce emission by no more than 23
per cent by the year 2000, and 40 per
cent by 2010. Canada said it could
agree to a reduction of 46 per cent
between 1980 and 2000, but only for
the southeastern part of the country
— where such reduction has, practi-
cally, already been achieved.

To some European countries, all
this is a matter of growing concern.

CHRISTER AGREN

* Contributions to sulphur background
deposition over Europe: Resulits for 1988.
EMEP/MSC-W Note 5/92. By Leonor Tar-
rasén. Obtainable from MSC-W, The Nor-
wegian Meteorological Institute, P.O. Box
43-Blindern, N-0313 Oslo 3, Norway.

Flue-gas cleaning
with dung

Spraying ammonia into the flue-gases is
a well-known technique for reducing the
emissions of nitrogen oxides from com-
bustors. But now the Danes have been
trying atomized liquid manure instead,
with good results.

Dung contains ammonia, and farmers
are glad to find a way of getting rid of it,
gince intensive husbandry brings a
troublesome problem of waste. The dis-
advantage of liquid manure is not, as
might be supposed, that it gives off abad
smell. In that respect there has been no
problem. The main difficulty has been the
high water content, which is expensive to
deal with. Trials are however contin-
uing.

Source: Ny Teknik, No. 30. September 30,
1993.
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EUROPEAN ENVIRONMENT

Lengthy talks foreseen

DURING THE LAST FEW YEARS envi-
ronmental ministers from Western
and Eastern Europe have met sev-
eral times to discuss a joint environ-
mental program. This is naturally a
far from easy task, and many see it
as a lengthy process of negotiation
between East and West. At a con-
ference in Lucerne last April the fol-
lowing matters were discussed: An
Environmental Action Programme for
Central and Eastern Europe. A Re-
porton the State of the Environment
in Europe, to be completed before
the end of 1993. A long-term envi-
ronmental program for Europe.

In the declaration that was sub-
sequently issued, the ministers en-
dorsed the broad strategy, with its
principles and general priorities,
contained in the Environmental
Action Programme for Central and
Eastern Europe (EAP), as a basis for
action by national and local govern-
ments, by the Commission of the
European Communities, and also
by international organizations and
financial institutions and private in-
vestors active in the region.

They also called for the strict ap-
plication of environmentally sound
standards and requirements in all
assistance to Central and Eastern
Europe by governments and inter-
national organizations and financial
institutions.

By openly supporting the EAP the
ministers established a framework
to facilitate the process of preparing
projects and investments, and a Pro-
ject Preparation Committee (PPC)
was also set up. The PPC shall help
to provide feasibility studies leading
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to concrete investment projects, and
identify possible sources of financ-
ing for small projects as well as large
capital-intensive ones, including
projects in the private sector. The
EAP program shall address both
local and transboundary problems,
since it has been shown that local
environmental measures can also
lead to a decrease in transboundary
pollution.

Concerning the Environmental
Action Programme for Europe some
of the outstanding priciples and pro-
posals adumbrated in the ministerial
declaration were:

O The development of the European
Environment Agency, based in Den-
mark, into an instrument for the
coordinated collection and analysis
of data for the whole of Europe.

O The reaffirmation of the commit-
ment to the Polluter Pays Principle,
but acknowledging that the special
situations of the CEE countries dur-
ing their transition to market econ-
omies must be taken into account in
the application of this principle.

O The OECD and UN-ECE shall ex-
plore ways and means to facilitate a
wider use of economic and fiscal in-
struments.

(] Consideration of the concept of
burden sharing to assist countries
under the EAP, under the protocols
to the Convention on Long-Range
Transboundary Air Pollution, and
within the flow of financial resources
to CEE.

O A welcome to the consensus on
the importance of coordinating the
use of economic and fiscal instru-
ments and of introducing as soon as

possible taxation that leads to an
effective limitation on CO2 emissions
and to an improvement in the effi-
cient use of energy.

O A call for early completion of the
negotiations of the European En-
ergy Charter and the related proto-
cols on energy efficiency and the en-
vironmental aspects of energy sys-
tems.

[0 Agreement that the UN-ECE shall
expand the scope of its Energy Effi-
ciency 2000 campaign and emphas-
ize the role of energy efficiency
measures and renewable energy
sources for the reduction of the
emissions of greenhouse gases and
acidifying substances, and identify
opportunities for developing energy
efficiency standards and labelling.

It was decided that the next Min-
isterial Conference should be held in
April 1995 in Bulgaria. A working
group of senior officials was formed
under the ECE to serve as the central
coordinating body for the further de-
velopment of the process of “Envi-
ronment for Europe.”

A Task Force with members nomi-
nated by the Ministers was set up to
facilitate implementation of the EAP,
with the active support e.g. of the
World Bank and the EBRD. The Task
Force will be co-chaired by a repre-
sentative of the Commission of the
European Communities and one from
a CEE country on a rotating basis and
the OECD will provide the secretariat.

In conclusion it may be said that
this newly established pan-European
environmental process still remains
weak and undefined, and consequent-
ly many governments are not really
taking it seriously. This will make it
necessary for environmental NGOs
to press their governments to make
more concrete commitments at the
Sofia Conference, for instance for
cleaning up the many environmen-
tal hotspots that were listed by the
ministers in their report on Central
and Eastern Europe.

REINHOLD PAPE

The documents, Environmental Action
Program for CEE and the European En-
vironmental Report, can be ordered from
the EC Commission, DG X|, Rue de la Loi
200, B-1049 Brussels, Belgium




NORILSK

A profitable polluter

NORILSK. Largest city in northern
Siberia, lies ninety kilometres east
of the Yenisei. Unique on account of
its combination of geographical loca-
tion, good living standards, enor-
mous natural resources, and almost
unbelievable pollution.

Originally built by political
prisoners in the Stalin era, on a site
characterized by tundra and perma-
frost, Norilsk now counts 270,000
inhabitants, favoured by wage sup-
plements to compensate to some ex-
tent for the harsh environment, and
housed comfortably in high-rise con-
crete blocks with relatively spacious
apartments. But they also have to
put up with the heavily polluted air
outdoors and the dark and cold of a
nine-month-long winter.

Norilsk Nickel is the world’s largest
producer of the metal, with plants
both in Norilsk and on the Kola
Peninsula, not far from Murmansk. It
not only supplies one-third of the
world demand for nickel, but also
brings in almost 10 per cent of Rus-
sia’s foreign-currency earnings.

In July, 1992, Norilsk Nickel be-
came privatized. The Russian state
has retained a 50-per-cent holding
in the new company, the rest of the
stock being sold publicly. “Privatiza-
tion saved Norilsk,” says company
president Anatolij Filatov, who is
also one of the most influential men
in Russia.

“Now that we no longer need to
hand over hard currency to Moscow,
we can gradually start to invest in
cleaning up. The technology is there,
and if we can find all the additional
cash, in fifteen years the pollution
problem should have been solved.
But so far,” he adds, “all we have got
from the Scandinavian countries
has been talk. Generous promises,
but nothing being done to bring an
end to pollution on the Kola Penin-
sula.”

Anatolij Filatov has ceased to
hope for aid from that quarter. In
the meantime the big smelters on
Scandinavia’s doorstep go on pour-
ing out sulphur dioxide, which is
carried away by the winds and falls
out as acid rain on a vulnerable en-
vironment.
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Actually the Kola ore only contains
5 per cent of sulphur, but as early as
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the seventies it was beginning to
become worked out. At Norilsk, on
the other hand, the smelter capacity
was insufficient to meet the demand.

The world’s richest
ore, also containing
the most sulphur

Under a planned economy quotas
still had to be filled, so ore had to be
shipped from the Siberian mines
with the aid of nuclear-powered
icebreakers to the Kola Peninsula
— amillion tons a year of the world’s
richest ore, but also that containing
the most sulphur, 20-30 per cent.
According to the Norwegian envi-
ronmentalist group Bellona, which
has been keeping track of the emis-
sions from Norilsk Nickel’s plants
for several years, shipping ore from
Siberia is clearly uneconomic. But
Anatolij Filatov disagrees, saying
that the only alternative — too ex-
pensive — would have been to build
new smelters at Norilsk. He also
counters with the usual taunt that
the West spreads quite as much pol-
lution over Russia as vice versa.
“Western businessmen are pretty
smart. By buying metals from us
they avoid damaging their own en-
vironment. Russia has become a co-
lonial supplier of raw materials,” he
adds, giving his words an ironic twist.
The ore at Norilsk, mined at a
depth of 1400 metres, yields besides
nickel copper, cobalt, gold, and sil-
ver, as well as various metals of the
platinum group. According to mine
superintendent Kazbek Karginov,

there is ore enough for several
generations.

Out of the chimneys at Norilsk
comes 4.3 tons of sulphur dioxide a
minute. That makes 2.3 million tons
a year, or twenty times as much as
from the whole of Sweden. The smel-
ter was built in 1940, just before the
Soviet Union came into the war, and
hardly anything has been done to it
since.

Out on the street one’s eyes are
continually running, and the sulphur
fumes prick the throat like needles.
A passing workman alternately
takes a puff and covers his face with
a gasmask. “He’ll soon be ready for
the sanatorium,” comments the
guide, holding his own nose tightly.

On one hundred days of the year
the fumes are so thick that people
try as much as possible to stay in-
doors. On thirty days it may be di-
rectly unhealthy to go out, is what
we hear from the municipal environ-
mental office. When the concentra-
tion limits are exceeded, the nickel
works are told to ease off output.
The publicis kept informed by radio,
and information can also be ob-
tained free of charge by calling the
meteorological service. Seven years
in Norilsk is the most anyone can
stand, according to the latest medi-
cal findings.

Norilsk employees have shorter
hours of work, a longer vacation,
earlier retirement, and considerably
higher earnings than is usual in Rus-
sia. They have food subsidized by the
company, which also provides for all
kinds of sports, indoors and out. It
maintains a vacational facility on the
Black Sea, to which whole families
are flown free every other year. And
to enable children to recuperate in
fresher air, there is a summer camp
at Krasnoyarsk.

AMELIE EHRENSVARD

Adapted from an article in Svenska Dag-
bladet, January 25, 1993.

A previous article on Norilsk and air pol-
lution in the taiga region appeared in Acid
News 2/93. Further information can also
be had from Bellona, Thomas Nieisen,
P.O. Box 8874, N-0028 Oslo 1, Norway.
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