~veek, May 2

Strategies against
Climate Change

Concentrations of greenhouse gases are rising rapidly. These gases, which include
carbon dioxide, chlorofluorocarbons, tropospheric ozone, nitrous oxide, and methane,
have in the last century raised the average temperature of the earth between 0.5 and
0.9 degrees centigrade. This rapid warming of the planet will lead to climatic insta-
bility, which could disrupt precipitation and agricultural patterns, shift the location
of deserts, cause the collapse of ecological systems, increase the probability and se-
verity of droughts, hurricanes, and floods, and raise the level of the world’s oceans.
Some of these effects are likely to strike nations that are least able to respond to de-
vastating political and economic impacts. Unfortunately, past emissions have already
ensured significant changes of climate and a probable further warming.

The problem will require an extraordinary level of organizational ability and leader-
ship from politicians and industrialists, as well as individual responsibility for its sol-

ution.

Atthe Climate and Development
Congress convened by the West
German government in Ham-
burg last November, and at-
tended by scientists and politi-
cians from all over the world,
NGOsincluding Greenpeace and
Friends of the Earth issued the
following statement of policies to
prevent climate change.

As a means of stabilizing the
concentrations of greenhouse
gases and so ensuring the habi-
tability of the planet and the
well-being of humanity and the
natural world, they submitted
strategies for:
¢ Energy policy
 Forestry policy

¢ Policies for CFCs
¢ Methane, nitrous oxide, and
tropospheric ozone.

Energy policy

Reducing emissions of COz is the
most important single measure
that can be taken to arrest cli-
mate change. The key factors in
CO2 emission levels are the
amount and types of fuels
burned throughout the world
and the relative rates of defores-
tation and afforestation.
Western Europe, North Ameri-
ca, and the Eastern Bloc coun-
tries produce two-thirds of the
global CO2 emissions. As the pri-

mary sources of the present ex-
cessive atmospheric loadings of
greenhouse gases, the countries
in these and other industrialized
parts of the world should take
the initiative in reducing emis-
sions now —and if necessary even
before internationally binding
agreements are reached.

In the report of a workshop
held at Bellagio, Italy, in Novem-
ber 1987, it was said that a re-
duction of at least 50 per cent in
CO2 emissions would be needed
to limit global warming to 0.1 de-
gree C per decade. (This work-

Continued on page 5




27 - Jurie 5, 1989

OwW!

rzdusi 89, Reine Luft Woche 89,




Nuclear power no solution

At present about sixteen per cent of the world’s
electricity is generated in nuclear plants. The elec-
tricity supply industry is responsible only for
about 30 per cent of the global consumption of fos-
sil fuels. The remainder is largely used in trans-
port. Fossil fuel consumption, however, only ac-
counts for about two-thirds of the net flow of carb-
on dioxide to the atmosphere that is a result of
human activity. The rest is mostly due to defore-

station.

Carbon dioxide isin turn respon-
sible for only about half of the
global warming phenomenon.
The balance is the result of in-
creasing concentrations of
"greenhouse gases,” principal
among which are methane (from
agriculture), low-level ozone
(from vehicle emissions), and
CFCs (from refrigerants and
aerosol propellants).

Even if all the world’s elec-
tricity were tobe producedin nu-
clear plants (which isin any case
not possible), the consequent re-
duction in global warming would
amount to less than 12 per cent.

In order to meet the entire
world demand for electricity

after it has doubled in 2020, the
number of reactors would have
to be increased by a factor of
eighteen. This would mean the
commissioning of one new nu-
clear plant every two-and-a-half
days between now and the year
2020. It would entail a doubling
of the Third World debt, and
besides having grave environ-
mental implications, greatly in-
crease the risk of weapon prolife-
ration.

The alternative lies in active
national policies toencourage in-
vestment in efficient uses of en-
ergy. Energy efficiency in the in-
dustrially developed countries
has already improved by 20 per

The Air Pollution Action Network was set up in the Netherlands in 1985 during the In

cent since the oil crash of the
early seventies, and current esti-
mates put the potential for fur-
ther improvement at 50 per cent.

This indicates the vast poten-
tial that exists for reducing the
emissions of carbon dioxide and
other pollutants produced by en-
ergy industries. Furthermore,
the low capital intensity and
rapid lead time of energy-effi-
ciency technologies means that
they can be introduced far more
swiftly than any program could
be implemented for a massive
supply of nuclear electricity.

Reliable figures show that
every dollar, pound, or mark in-
vested in energy efficiency will
replace nearly seven times more
energy than an equal amount in-
vested in nuclear power — and
thus be the substitute for seven
times more fossil-fuel-burning
plants producing carbon dioxide.
In addition tobeing economically
and socially beneficial, improved
energy efficiency is the only way
to rapidly and effectively combat
global warming.

Andrew Stirling
Greenpeace International
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Energy efficiency best

A major part of environmen-
tal problems in general and
air pollution in particular
hasto do with the energy sys-
tem.

The choice of energy conversion
technology (for combustion and
pollution control) and the choice
of fuel have a greatimpact on the
amount of pollutants released.
In addition, the extraction of pri-
mary energy from the environ-
ment has certain adverse envi-
ronmental effects (as e.g. coal
mining or hydro-electric dams).

Investments in air pollution
control technology may help to

reduce emissions substantially.
Some important problems, how-
ever, cannot be solved (or are in-
deed created) by the use of pollu-
tion control technology: the re-
lease of carbon dioxide (includ-
ing climate change) and heavy
metals, and storage of great vol-
umes of contaminated ashes and
scrubber deposits.

A complementary and perhaps
more powerful a way to reduce
air pollution (as compared to
dedicated pollution control tech-
nology) is to increase the techni-
cal efficiency in the production of
final energy services. This in-

volves the whole process from,
for example, mined coal to a
desired indoor climate, and
thereby applies to 1. devices con-
verting secondary energy to
goods and services (final energy
use), 2. central energy conver-
sion plants (district heating,
electricity production etc.), and
3. systems configuration, invol-
ving e.g. cogeneration of heat
and power.

Continued on page 3

At the East-West Consul-
tation Meeting organized
by the Air Pollution Ac-
tion Network last Decem-
ber in Hungary, it was de-
cided to hold the 7th in-
ternational action week
between May 27 and June
5,1989.

Instead of an International Acid
Rain Week, it is to be an Inter-
national Air Pollution Week, fo-
cusing on soil acidification and
the effects of low-level ozone, as
well as on the alarming deple-
tion of ozone in the upper at-
mosphere, and on global warm-

ing.

Europe-wide Campaign for

So it is to be International Air
Pollution Week. News has come
from many places about prep-
arations for public activities:
There will be a car-free day
campaign in Poland, a "Eu-
rope’s 100 biggest polluters”
campaign will be announced in
Czechoslovakia, a Conference
on the Ecological Crisis in Kra-
kow, Environment Week in the
Netherlands, a campaign for
public transportation in
Sweden, forest meetsin Sweden
and Yugoslavia, and so forth.

You too could join in with
other activities: organize forest
alerts, bicycle demonstrations,
symbolic activities highlighting
the protection of monuments,

Clean Air

postcard protest campaigns,
public lectures and debates, in-
formation booths in the streets,
exhibitions, money collections
for the support of environmen-
tal groups in Eastern Europe,
and anything else you might
think of.

You could also find out
whether your government has
signed and ratified the various
international conventions for
air protection, and whether it
will be actually carrying out the
measures that these conven-
tions imply.

Reinhold Pape
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Critical loads remain m

How much pollution can
the environment take?
The question is central to
the debate on environ-
mental matters, because
from the answer one can
gsee how much the emis-
sions of pollutant will
have to be reduced.

Last spring fresh scientific
data on the subject emerged as a
result of twomeetings ofinterna-
tional experts. Both represented
work that is being carried on
within the Convention on Long-
Range Transboundary Air Pollu-
tion set up by the UN Economic
Commission for Europe. The
findings are intended to form a
basis for continued negotiations
to limit emissions.

Sulphur

For forest soils the critical load
was defined as the highest de-
position that would not cause
chemical changes in the soil,
which in turn would lead to long-
term harmful effects on the eco-
system.

Any overstepping of the critical
load would mean that the soil
could no longer neutralize addi-
tions of acidifying substance.
Subsequent leaching of mineral
nutrients (in particular potas-
sium, calcium, and magnesium)
may then cause nutrient defi-
ciency. Moreover the liberation
of aluminium and other metals
from the soil water can poison
the trees’ root systems.

The weathering rate of miner-
als in the soil is what determines
its ability to neutralize acid
input. Table 1 shows critical

loads for soils with differing
weathering rates — the limits
being given as total acid input,
expressed both as hxdrogen ion
equivalents (keq/km“/yr) and as
sulphur depositions in kilo-
grams of sulphur per hectare per
annum (kg S/ha/yr). A kiloequi-
valent of hydrogen ions per
square kilometre corresponds to
0.16 kg of sulphur per hectare.

Soilsin classes 1 and 2 are com-
posed of slowly weathering
minerals from parent rocks such
as granite and gneiss, in 3 and 4
from rocks such as gabbro and
basalt, and in class 5 from lime-
stone which weathers very eas-
ily.

The figures in the table should
be set against the actual deposi-
tions of sulphur on forest land in
various parts of Europe. In
southern Sweden for instance
the deposition is 15-30 kg/ha/yr,
and in parts of West Germany
50-80 kilograms. In the worst af-
fected areas of Central Europe it
is more than 100 kilograms.

As regards the groundwater
and freshwater ecosystems
(lakes and streams) in sensitive
areas the critical limits for acid
input and sulphur deposition are
10-50 keq H*/km?/yr and 2-8 kg
S/halyr.

Nitrogen

On account of a deficiency in re-
lation to other plant nutrients,
nitrogen has traditionally been a
growth-restricting factor in most
forest ecosystems in Europe.
Extra inputs in the form either
of fertilizer or airborne deposi-
tions have consequently brought
about increased growth. If there
should be a greater input than
the vegetation can absorb the

soil will sooner or later become
saturated, thus increasing the
risk of adverse effects, such as:
¢ Increased leaching of nutrients
(aaidification).
¢ Nutrient imbalances in the
vegetation.
¢ Reduced frost resistance.
¢ Greater leakage of nitrogen in
the form of nitrate to ground-
water, freshwater ecosystems,
and the sea.
¢ Changes in the flora. More
than two-thirds of Central Euro-
pean vascular plants can only
compete on nitrogen-poor soils.

For various reasons, it is not
possible to set general critical
loads for nitrogen as one can for
sulphur. In the case of nitrogen
they will depend on the produc-
tivity of the ecosystems, the ac-
tivity of certain microorganisms
in the soil, and the composition
of the vegetatioci. It has still not
been possible to determine the
limits for several types of ecosys-
tem.

It may however be said that in
many cases the critical load will

be 3-15 kg N/ha/yr
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hal

quently the deposition of ni-
trogen on saturated soils will
mean that they can withstand
lesser amounts of sulphur than
appears from Table 1.

Critical levels

These were defined by the work-
ing group as concentrations of
pollutants in the atmosphere
which if exceeded may cause di-
rect adverse effects, for instance
$1 plants, ecosystems, or materi-

s.

As concerns sulphur dioxide
(S02), the critical levels are put
at 20-30 micrograms per cubic
metre (p,g/ma) for a 3yearly aver-
age, with 70 pg/m° as a peak
value (daily mean level).

Crops are considered to be par-
ticularly sensitive to ozone (O3).
The most sensitive forest trees
are Scots pine and European
larch. The proposed critical le-
vels are shown in Table 2.

Nitrogen oxides are generally
regarded as less toxic to plants
than SOz and O3, while nitrogen

dioxide (NOg) is considered to be
definitely more phytotoxic than
the monoxide (NO). Because of
its relatively low toxicity, no

critical levels have been set for
NOz alone, but only in combina-
tion with O3 and SO2. The maxi-

mum annual mean level would
then be 30 p,Lg/m3 and the peak
level 90 ug/m3 (average for 4-
hour exposure).

It should also be borne in mind
that these gases seldom occur
alone in the atmosphere, and
that their toxic effects will be in-
tensified when they occur in
combination. Consequently the
critical levels figures, especially
for SO2 and O3, must he re-
garded as maximum concentra-
tions, and if the synergic effects
are taken into consideration, the
maximum levels should be
lower.

Looking back, too, it can be
seen that the proposed levels
have always tended to be put
lower as research methods have
improved and more data have
become available. It is therefore
notimprobable that today’s criti-
cal levels will also have to be re-
duced after a few years.

Needed reductions

After a careful study and evalu-
ation of the available scientific
data, in April this year the Euro-
pean environmental organiza-
tions agreed on the following ob-
jectives for overall reductions of
te emissions of air pollutants in
Europe.

Emissions of sulphur and
nitrogen oxides to be re-
duced by at least 90 per cent,
and concentrations of ozone
by at least 75 per cent (the
latter to be achieved as a re-
sult of the reduction of ni-
trogen-oxide emissions by
the said amount, combined
with an adequate reduction
of the emissions of VOCs, vo-
latile organic compounds).
Emissions of ammonia will
also have to be reduced -~ in
some parts of Europe by up
to 90 per cent.

These objectives imply reduc-
tions from the 1980 levels.

Since the critical loads have al-
ready been exceeded for several
decades, the need to bring about
the above reductions is urgent.

Christer Agren
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Best standards everywh

Motor vehicles, using petrochemical fuels, emit significant quantities of ni-
trogen oxides, hydrocarbons, carbon monoxide, carbon dioxide, fine par-
ticles, and lead, each of which can have adverse effects on health and the en-
vironment. Because of the growing vehicle population and the high emission
rates, serious air pollution problems have become increasingly common phe-
nomena in modern life. In an effort to minimize the problem, emission rates
from cars in the US have been limited by legislation since the 1968 model

year.

With passage of the Clean Air
Act Amendments in 1970 and
amendments in 1977, the Con-
gress knowingly imposed stand-
ards which could not then be
achieved. To comply with the
law, auto manufacturers were
required to develop and commer-
cialize technologies which
existed only in research labora-
tories or on prototypes. The
adoption of these "technology
forcing” standards was com-
plemented by a comprehensive
regulatory structure for assur-
ing compliance. Standards
adopted to date for automobiles
(converted to 1975 Federal
Emission Test Procedure equi-
valents) are shown in the tables.

The technology necessary to
meet the standards has been so
developed that all 1983 and later
mode] cars fuelled by gasoline
have been “certified” to the most
stringent levels. Without excep-
tion, all new gasoline auto-
mobiles sold in the US today and
for the last several years are
equipped with catalytic conver-
ters and require the use of lead
free fuel.

Emission reductions

The tables show the automobile
exhaust emission standards for
HC, CO and NOy, respectively,
along with the average in-use
performance of these same
model-year cars. These data in-
dicate several important facts:

1. Automobile standards have
been tightened significantly over
the last 20 years, especially for
HCand CO and to a lesser extent
for NOx.

2. As a general matter, tighter
standards have resulted inlower
in-use emissions performance.

3. Average in-use emissions
have generally been higher than

the respective standards, espe-
cially for COand HC. In-use NOx
performace is much closer to the
standards.

4. In absolute terms, the short-
fall between the standards and
the in-use vehicle performance
has tended to be narrowed as the
standards have been tightened.

The overall reductions in emis-
sions from all transportation
sourcesin the US during the last
decade were 88 per cent for lead,
25 per cent for CO, and 30 per
cent for HC. These reductions oc-
curred despite a 26 per cent in-
crease in vehicle miles travelled
during this same time period.
However, because standards for
other pollutants have been more
lenient or implemented later,
overall reductions have been
only 1 per cent for NOy and there
has been noreduction in particu-
late.

In effect, growth in vehicle
miles travelled and less strin-
gent controls on mobile sources
other than cars (especially
trucks) are reducing the overall
gains. Significant additional re-
ductions of these pollutants from
mobile sources therefore have

the potential for substantial ad-
ditional improvements.

Fuel economy gains

Attainment of the emission
standards has been accompa-
nied by improvements in fuel
economy, from an average of 14.9
miles per gallon (mpg) in 1967
(15.51iters per 100 kilometers) to
28.0 mpg (8.61/100 km) in 1987 -
an improvement of 79 per cent.
Corrected for reductions in ve-
hicle weight, the improvements
are still about 44 per centin com-
parison with pre-controlled cars.
These data show that it has been
possible to achieve simulta-
neously the dual national goals
of lower emissions and better
fuel economy.

A divided Europe

In Europe, several non-Common
Market countries continue to
outpace their Community neigh-
bours in the introduction of
state-of-the-art controls, while
within the Community Denmark
and the Netherlands are still
reaching beyond the Community
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mon Market behind.

New requirements

Several areas are looking to
strengthen their emissions re-
quirements still further. In
North America, the State of Cali-
fornia, still plagued by severe
smog conditions in Los Angeles,
continues its leadership in ex-
tending pollution control re-
quirements for vehicles. While it
already has the most stringent
NOx requirements in the world
(0.4 g/mile beginning in 1989), it
hasindicateditsintention of also
adopting more stringent hydro-

carbon levels as well as extend-
ing the mileage over which the
standards apply. Several other
states in the Northeast US have
also indicated their intention of
adopting the complete California
program. Some members of the
Stockholm Group are also con-
sidering standards equivalent to
the Californian.

Global effects

There is increasing concern that
the tremendous worldwide
growth in vehicle and other
emission sources may beincreas-
ing the buildup of "greenhouse
gases” which can alter the global
climate. Since 1950, the global

Bunna’
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vehicle population has increased
tenfold, and it is still increasing.
In 1988, the planet reached the
milestone of 500 million motor
vehicles. Evidence is accumulat-
ing that carbon oxides, hydrocar-
bons, and nitrogen oxides from
vehicles join with the emissions
of pollutants from other sources
in contributing to the warming of
the planet. As aresult, pressures
continue to expand controls to
more vehicles and to bring down
emissions from already control-
led vehicles to even lower levels.
Adopting current state-of-the-
art requirements for all cars
around the world could substan-
tially improve the pollution
burden on the atmosphere aris-
ing from vehicles. Further, the
technology to reduce vehicle
emissions continues to evolve
and develop.

The recent signing by twelve
European countries of the NOy
Declaration committing them to
a 30 per cent reduction, as well
as the signing by 25 countries of
the UN ECE NOy Protocol com-
mitting to a freeze of NOx emis-
sions, will undoubtedly increase
interest in NOy control techno-
logies. The emissions of carbon
dioxide will however remain as
long as the vehicles are using fos-
sil fuels.

In the short term, that is over
the next two decades, as the
search for a long- term fossil fuel
alternative is pursued, COg
emissions could be restrained or
even reduced by improving ve-
hicle efficiency. On a global
basis, about a three per cent an-
nual improvement in vehicle ef-
ficiency would be necessary
merely to keep pace with antici-
pated growth. As noted above,
experience in the US indicates
that such efficiency gains are
compatible with improvements
to reduce CO, HC and NOy as
well.

Michael Walsh
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Early in December last
year the official text was
published of the EEC Di-
rective on emissions from
large combustion plants -
having been finally
adopted by Environmen-
tal Ministers on Novem-
ber 24, almost five years
after it was proposed by
the European Com-
mission as one of the main
planks of the EEC’s strate-
gy for the abatement of
acid rain.The legislation
applies to combustion
plants with a thermal
input of 50 MW or more,
regardless of the type of
fuel used, except for units
in which the products of
combustion are used di-
rectly in manufacturing
processes.

The directive has two main
parts. First, it obliges member
states to draw up programs tore-
duce emissions of sulphur diox-
ide and nitrogen oxidesin phases
by specified amounts, using the
figures for 1980 as the baseline
(see table).

The reduction targets vary
from country to country, the
brunt of the program being borne
by the northern European
states. In absolute terms, the UK
will remain the largest source for
emissions both of NOx and SOg
from existing plants once the tar-
gets are met.

Overall, the effect of the direc-
tive will be to reduce SO2 emis-
sions from existing large com-
bustion installations within the
EEC from 14.43 million tons in
1980 to 6.14 million by 2003 — a
drop of 58 per cent. Originally
the Commission had sought to
achieve a 60 per cent reduction
by 1995.

For NOy, the reduction will be
30 per cent between 1980 and
1998, with EEC-wide emissions
falling from 3.68 to 2.58 million
tons in that period. The Com-
mission had wanted a stiffer tar-
get of 40 per cent by 1995.

When the programs are com-
pleted, the emissions of both SOz
and NOx may actually be higher,

Limits set for I;

combustion pla

since the figures apply only to
existing plant.

Working in the other direction,
however, are provisionsin the di-
rective which require the Com-
mission to submit a report to the
Council in 1994 on the progress
achieved inimplementing the re-
duction programs, "accompanied
where necessary" by proposals to
amend the last stages of the re-
duction targets for SO2 and NOx
and/or the deadlines for achiev-
ing them. These proposals can
only be agreed unanimously.

Member states have until July
1, 1990, to draw up their reduc-
tion programs, and must inform
the Commission of these by the
end of 1990. From 1990 annual
emission inventories for SOz and
NOx must also be compiled for
existing plants and submitted to
Brussels. Progress reports on
implementations of programs
will also have to be sent to the
Commission, which must or-
ganize "regular comparisons,”
"take particular care to ensure
that the implementation of the

programs produces the expected
results" and, where necessary,
make appropriate legislative
proposals.

Procedures are built into the
directive for a modification of the
reduction targets laid down, "if a
substantial and unexpected
change in energy demand or in
the availability of certain fuelsor
certain generating installations
creates serious technical difficul-
ties" for compliance. The Com-
mission must "take a decision to
modify” a member state’s targets
on request, although it is not ob-
liged to comply with the precise
terms of such a request. The
Council may also take a different
decision, on a qualified majority
vote, if the matter is referred to
it by a member state.

These procedures make no pro-
vision, however, for shutting
down a flue-gas desulphuriza-
tion (FGD) plant in the circum-
stances which local authorities
in Britain may specify in plan-
ning agreements with the elec-
tricity industry for power sta-

tions that are tbe retro
with FGD. For thefirst suc
tion, Drax, the North York
County Councilhss impo:
requirement thaithe FGD
"shall not contineto opera
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Sulphur Dioxide Nitrogen Oxides ' J
Emissions, Emission ceilings % red’n over 1980 | Emissions,  Emission ceilings %red'n over
1980 1993 1998 2003 1993 1998 2003 1980 1993 1998 4933 1998
{000 tons/year) (00O tonsiyeal
Belgium 530 318 212 159 -40 -60 -70 110 88 66 20 -40
Denmark 323 213 141 106 -34 -56 -67 124 121 81 3 35
Germany 2225 1335 890 668 -40 -60 -70 870 696 §22 20 40
Greece 303 320 320 320 +6 46 46 36 70 70 484 494
Spain 2290 2290 1730 1440 0 -24 .37 366 368 277 4 -24
France 1910 1146 764 573 -40 -60 -70 400 320 240 20 -40
Ireland 99 124 124 124  +25 +25 +25 28 50 50 ¢ 19 +79
ltaly 2450 1800 1500 900 -27 -39 -63 580 570 428 - 2 26
Luxembourg 3 1.8 1.5 1.6 -40 -50 -60 3 2.4 1.8:420 40
Netherlands 299 180 120 90 -40 -60 -70 122 98 73 120 --40
Portugal 115 232 270 206 +102 +135 +79 23 59 64 %'157 +178
UK 3883 3106 2330 1553 -20 -40 -60 1016 864 711 34§ -3
EEC 14430 11065 8402 6140 -23 -42 .58 3678 3306 2583 ;10 | 30
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Commission report on the avail-
ability of low-sulphur fuel and
relevant Commission proposal.”

The emission limits will also be
subject to revision, because the
directive obliges the Com-
mission to submit proposals to
amend them before July 1, 1995,
"in the light of the state of tech-
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nology and environmental re-
quirements."” The proposals may
only be adopted unanimously.

A large number of derogations
from the emission limits are pro-
vided. Spain, which burns in-
digenous high-sulphur fuels, has
been allowed until the end of the
century to authorize plants
larger than 500 MW which do
not comply in full with the SOz
emission limits.

More generally, plants burning
indigenous solid fuel which can-
not, "owing to the particular na-
ture of the fuel,” comply with the
SOz limits without using "ex-
cessively expensive” technology
will instead have to achieve spec-
ified rates of desulphurization.
Other derogations are provided
for plants burning indigenous
lignite, and for instances where
supplies of low-sulphur fuel are
interrupted.

LoD
S e

<z SRES2

I RIS

e I RN

’::o"‘:"q'%‘o =

Nt
e .'.’\‘f:.fll\"'-.' B
L
AW
P ilobs,

RTINS
10 u!‘.., 5,
RNTRINS

e v

W “:";S"

Equally, combustion units
which fail to meet the NOx
emission limits will have up toa
year to achieve compliance. The
Commission must immediately
be informed of such cases. This
derogation is also tobe reviewed,
on the basis of Commission pro-
posals submitted before July 1,
1995.

The directive moreover lays
down general procedures to be
followed in cases where abate-
ment equipment malfunctionsor
breaks down. The authorities
are to order the operator to "re-
duce or close down" the combus-
tion unit "as soon as practicable,"
or to switch to "low polluting
fuels,” unless there is "an over-
riding need" to maintain elec-
tricity supplies.

Special procedures are laid
down for calculating the
emission limits applicable to
plants burning more than one
type of fael. These will apply in
particular to oil refineries.

Other provisions define the
way in which compliance with
the limit values is to be calcu-
lated. Monitoring procedures are
spelled out in an annex.

A general requirement is that
all monitoring and associated
equipment must "correspond to
the bestindustrial measurement
technology,” and provide "repro-
ducible and comparable” results.
Monitoring methods must be ap-
proved by the authorities, and
the performance criteria which
they specify for measuring, cali-
bration, and data-handling
equipment must be notified to
Brussels.

Countries have eighteen
monthsin which to draw up their
emission reduction programs. In
the UK, two major policy deci-
sions are awaited — whether the
electricity industry alone, or
other operators of large combus-
tion plant as well, will be re-
quired to contribute to the UK
program, and whether and how
the costs of achieving it are to be
shared out among the various
emission sources.

Ends Report, 7 December 1988.

Published with permission. Ends En-
vironmental Data Services, Finsbury
Business Centre, 40 Bowling Green
Lane, London ECIR ONE.




Spanish evashion of rules

Not all countries have to comply exactly with the EEC
Directive on emissions from large combustion plants.
Many of the member states claim derogations on ac-
count of on-going industrialization, which allows no
present reduction of emissions but rather an increase.
Others refuse to accept the necessity of reductions, ar-
guing that they are suffering no damage themselves

and are not affecting others.

Both arguments have been em-
ployed in the negotiations by
Spain. This country will there-
fore not be fulfilling the require-
ments of the Directive, but has
committed itself instead to the

following reductions:

1993 1998 2003
SG. 0 -24 -37 per cent
NOx +1 -24 -

Otherwise the Commission
has unanimously adopted the
principle of emission limits for
new plants, thus setting a limit
for emissions at the source for all
member states of 400 mg/m?.

The limits will be less strict
when domestic coal is burnt.
This possibility for exception
was again taken by Spain, which
also managed, alone among the
members of the Community, to
gain an allowance of 800 mg

SOo/m® for imported coal as well.
Moreover only a 60-per-cent de-
sulphurization is required for
power plants of up to 2,000 MW
capacity that burn domestic coal,
and the same allowance is made
for plants up to 500 MW when
the fuel is imported.

Spanish brown coal may con-
tain as much as 6 per cent sul-
phur. A 60 per cent reduction
permits the emission of 4,800 mg
SO2/m®, which for a plant of
2,000 MW would mean 300,000
tons of sulphur dioxide per
annum. That is more than was
emitted from power plantsin the
whole of the Netherlands in
1980.

When these derogations were
agreed, it was assumed in the
EEC that given the climatic con-
ditions in Spain, such high emis-
sions would have no appreciable
ecological effects. But it was

made quite clear at arecent EEB
seminar that considerable dam-
age had already been caused in
Spain by emissions from the An-
dorra (Teruel) and Cergs plants.

Emissions from Andorra
amount to 400,000 tons of sul-
phur dioxide a year. This is re-
flected in the 220,000 hectares of
forest that were found tobe dam-
aged in a survey carried out by
the environmentalist organiza-
tion ICONA. By using an indica-
tor gas injected into the Andorra
flue gases, Norwegian scientists
have shown that the damaged
area is just where the flue gases
fall.

In the case of Cerqgs there is a
court judgment associating
forest damage with the emis-
sions from the plant.

The question is whether Spain,
where every year there is great
destruction of forests by fire, can
afford additional damage
through emissions from power
plants, not to mention the sec-
ondary effects of erosion and
desertification.

Karola Taschner
European Environmental
Bureau
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Energy efficiency best

Continued from page 1

Efforts in these three areas
may substantially decrease the
volumes of primary energy used.
Specifically, it may reduce fuel
use, which has particular im-
portance with regard to air

quality.
General aspects

People do not ask for or buy en-
ergy in itself. It is what energy
may produce, or help produce,
that we want. Some of the most
important energy services are
indoor climate, food preparation,
lighting, hygiene (washing,
drying) and transportation. How
these are produced are of little
interest to us. However, we are
concerned about total economic
costs and environment or other
external effects associated with
the production. The theoretical
(thermodynamic) limits for what
may be achieved by using energy
more efficiently are very far
away. Limits are set, instead, by
technical/economical consider-
ations. These are, however,
strongly dynamic, and depend on
the development of energy prices
and technology.

Technological development
and changes in relative prices
have led to the introduction of
technologies which are cost-ef-
fective and have a higher techni-
cal efficiency. This means that
the "iron law of energy-GDP" is
broken.

Making energy use more effi-
cient brings about many positive
side-effects (that not always are
measurable in economic terms),
e.g. adecrease in the dependence
on international markets and
the mitigation of regional, trans-
national and global environmen-
tal problems.

The difference in energy effi-
ciency between the average
stock of energy-using equipment
for final energy use and new,
competitive, technology on the
market is often great. Up to a 50
per cent decrease in energy use
for specific tasks is common.
This shows the possibilities to
reduce the need for primary en-
ergy, when investment decisions
are made (at any level in the so-
ciety). Whether such a develop-
ment is going tobe the case or not
is a function ofi.a., the institu-
tional and organizational frame-
work and the information avail-
able to single actors.

Reducing pollution by em-
ploying new technology for final

energy use does not necessarily
have to bring about extra costs,
if appropriate technologies are
chosen when new investments
are made. It is of great import-
ance to analyze the energy effi-
ciency performance at such occa-
sions.

Energy use in buildings, par-
ticularly for the providing of a
good indoor climate (comfort
heat or cooling), accounts for a
major part of the total final en-
ergy use in most industrialized
countries. Thermodynamically,
the theoretical need for high
quality energy as fuel or elec-
tricity is minimal for maintain-
ing a good indoor climate. The
main strategy here is to control

and minimize thermal losses

(transmission and ventilation).
New buildings can be made very
energy-efficient. Households use
of electricity can be reduced by
30-50 per cent over fifteen years
(the normal lifespan for applian-
ces) if consumer choose the best
available technology when re-
purchasing.

Industry

Energy use in industry is very
unevenly distributed over differ-
ent activities. Ingeneral, materi-
als producing industry has a
very high energy intensity in its
production, counted as energy
per value-added in production.
Finishing and assembling, on
the other hand, has a far lower
intensity.

It may be pointed out here

some general observations, valid
for most industrialized coun-
tries:
¢ there is a shift in consumption
(in economic terms) away from
material intensive goods and to-
wards more services and sophis-
ticated products. These are
much less energy-intensive to
produce.
* processes in industry become
more efficient with regard to raw
materials and energy (as a func-
tion of price changes and techno-
logical development).

These trends mean that future
consumption will be less energy-
intensive than it has been over
the last decades of strong ma-
terial growth. A continued econ-
omic growth will thus not necess-
arily be followed by a corre-
sponding increase in energy use.

Transportation

Environmental and other prob-
lems associated with transport

may be attacked in at least two
ways: structural changes (as
transferring road transports to
railways) or changes within the
current structure (as emission
contro} on vehicles.

The prospects of being able to
make vehicles that are much
more economical of fuel are good.
Anincreased energy efficiencyin
itself brings down pollution from
road transport. This do not ex-
clude, however, the use of cata-
lytic converters or other forms of
pollution control. The effect pro-
duced by efficient cars, however,
remains essentially intact over
the lifetime and at most driving
conditions. This is not necessar-
ily the case for dedicated pollu-
tion control technology.

At system level

System considerations involve
the organisation of heat and
power production on a national
level. In particular the use and
production of electricity is
strategic. Production of elec-
tricity from fuels has with cur-
rent technologies a poor effi-
ciency and thereby generally
large emissions per unit of use-
ful energy produced. Exploiting
the possibilities of cogeneration
of heat and power brings down
energy losses and thereby pollu-
tion.

What electricity is used for and
with what technology is of great
importance. Many activities are
"electricity-specific”, in the sense
that other energy carriers are ob-
viously impractical orimpossible
(lighting, engine drives, electro-
nics, etc.).

On the other hand, the produc-
tion of low temperature heat
with electricity but without the
use of heat pumps is an obvious
waste of energy quality. The use
of fuel directly would cut the fuel
use by 50 per cent or more.

Conclusion

Air pollution nay be reduced by
means of strategies aiming at a
higher technical efficiency in the
production of energy services.
The main mechanism is the re-
duction of the use of primary en-
ergy. In particular, fuel use
generates material flows that
end up as emissions to air or as
solid wastes (ashes etc.). Pollu-
tion control at the chimneys is
not the only strategy to attack
these problems. It is equally im-
portant to use energy effectively.

Per Svenningsson



Air pollution costing We

According to a study by two West German econo-
mists, Werner Schulz and Lutz Wicke, published
in Die Zeitschrift fiir Umweltpolitik und Umwel-
trecht 2/87, environmental damage is costing their
country more than 100 billion DM per annum. That
is twice as much as the annual FRG defence bud-
get. Clearly, they say, it would pay to clean up.

Of that total cost, about 48 bil-
lions are attributable to air pol-
lution, and the authors of the
study have on the one hand cal-
culated the costs for damage to
health, materials, animal life,
and vegetation, and on the other
polled people for willingness to
pay for cleaner air.

Health effects

By studying the statistics from
public and private health insur-
ance and medical records, Schulz
and Wicke have worked out the
cost of working days lost through
respiratory complaints. Days off,
premature death, early retire-
ment, hospital care and rehabili-
tation together cost West Ger-
many more than 11 billion DM
every year.

The extent to which respir-
atory diseases are due to air pol-
lution is however difficult to
determine. One American study
says it is 20 per cent, another 50
per cent. Applied to West Ger-
many this would mean a cost of
either 2.3 or 5.8 billion DM a
year (Table 1). But it would be a
distinct underestimate if all the
effects of air pollution were
taken into consideration. The
figures refer only to diseases of
the respiratory tract, omitting
coronary illness. Moreover they
derive only from registered cases
of sickness, no attempt having
been made to assess the effects
of pain and mental stress.

Damage to materiais

The fabric of buildings and other
objects deteriorates more rapid-
ly in an aggressive atmosphere.
Schulz and Wicke have therefore
calculated the cost of damage
due to air pollution as the dif-

ference in the costs of mainte-
nance and restoration in a pol-
luted and an unpolluted area,
multiplied by the number of
buildings or objects in the pol-
luted areas.

Building exteriors have for in-
stance to be repainted twice as
often in polluted areas, and gut-
ters replaced three times as
often. Damage to buildings and
steel structures, plus the extra
cleaning of windows, costs West
Germans more than 2.3 billion
DM every year. This is however
not all, since many forms of dam-
age, such as that to works of art
and monuments, are not in-
cluded. Maintenance of the
priceless stained-glass windows
of Cologne Cathedral alone costs
about 5 million DM a year.

Animal life

Not much research has been
done inregard to the effects of air
pollution on domestic animals. A
study in East Germany has
shown however that a concentra-
tion of 0.15 mg/m® of sulphur di-
oxide will cause milk production
to drop and the cows to lose
weight, and miscarriages to in-
crease. As early as 1964 it was
calculated that losses in milk
and meat production in Nor-
drhein-Westfalen alone
amounted to 17 million DM per
annum.

Schulz and Wicke estimate the
total damage to domestic ani-
mals tobe at least 100 billion DM
a year, to which should be added
the losses and eventual extine-
tion of wild fauna.

Vegetation

The calculated reduction of 5-10
per cent in various crops would

mean a cost to the nation of 125
million DM a year. This again
however is an underestimate.
For one thing the damage is not
confined to the worst affected
areas: the extensive forest die-
back in particular shows that
pollution is widespread. For an-
other the figures only include
quantitative damage, not quali-
tative. Moreover, losses in the
form of extinction of species are
completely left out. Schulz and
Wicke estimate the total yearly
crop losses in West Germany to
be in reality at least one billion
M.

Forest damage

As baseline for the calculation of
forest decline, Schulz and Wicke
have taken the situation in the
thirties and forties, when there
was assumed to have been no
damage from air pollution. It is
calculated that in such circum-
stances the country’s timber

stock would be increasing
million cubic metres,
measure, every fifty years
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Eroded stone sculpture in Krakow, Poland.
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the physical dieback. With items
such as tourism included, the
total annual loss of income due
to air pollution becomes 2.9 and
5.4 billion DM.

There is also the matter of the
effects of forest dieback on soil
and water — seen in worsened
water quality and increased lia-
bility to avalanches and erosion.
This adds a further 0.3 or 0.5 bil-
lion DM to the annual costs.

It should be borne in mind,
when considering the aggregate
costs of forest damage, that the
above figures are also on the low
side. They do not take into ac-
count, for instance, the losses to
the wood-processing industries,
or the effects on climate. Many of
the effects of forest decline will in
any case only appear in the long
term.

All in all, the losses to the na-
tional economy during the peri-
od of the forecast (1984-2060) are
estimated to be at least 211 bil-
lion DM (in the case of the trend

Photo: Andre Maslennikov ©

scenario), or 344 billion assum-
ing status quo. This means that
a reduction of forest decline
alone would justify an invest-
ment of 100 billion DM in
measures to clean the air.

Willingness to pay

By polling a sample of 450 per-
sons in West Berlin, an attempt
was made to determine people’s
willingness to pay for varying de-
grees of atmospheric improve-
ment. The results indicated that
willingness increased with edu-
cation and income, but dim-
inished with age. The willing-
ness of a well informed individ-
ual was about 70 per cent higher
than the average, and that of an
18-year-old three times greater
than a 75-year-old’s.

In the scale of assessment,
smog was accounted as zero. The
persons interviewed thought it
would be worth 53 billion DM per
annum to maintain current air
quality, but as much as 84 billion
to obtain practically clean air.
The poll also showed that people
would be more willing to pay if
they were better informed. Effec-
tive information would raise the

price from 30 billion DM, which
is now thought reasonable, to
about 45 billion DM.

There is thus a marked dif-
ference between the cost to the
nation of damage from air pollu-
tion (11.2-18 billion DM per
annum) and people’s willingness
to pay (30-48 billion) for reme-
dying it. This is probably due to
the non-inclusion of such items
as psychosocial effects, the de-
struction of objects of historical
and cultural value, the extinc-
tion of plant and animal species,
and the impoverishment of eco-
systems generally.

In the view of Professor Wicke,
there is no investment likely to
yield a greater return today than
alarge sum allotted to protection
of the environment. The present
West German figure of 20 billion
DM a year needs tobe multiplied
many times over. When the man
in the street, business leaders,
and politicians realize how they
can profit from a cleaner envi-
ronment, the solutions will come
of themselves, says Professor
Wicke.

Per Elvingson
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How East-West cooperation c

If one regards Europe as a
whole, the environmental
problems are especially
severe in central Europe.
Some 70 per cent of all Euro-
pean emissions of SOz, and
about 40 per cent of the NO2
emissions emanate from
West Germany, Czechoslova-
kia, Poland, and the German
Democratic Republic. These
four countries are also re-
sponsible in high degree for
the pollution of the North
Sea, the Baltic, and, via the
Danube, the Black Sea.

It should be noted that the
figures do not include emissions
from the Soviet Union, and the
questionin any case is how to ar-
range environmental cooper-
ation between the West and the
socialist countries of eastern and
central Europe. The basic prob-
lem that should be kept in mind
is that the four eastern Euro-
pean countries are to a differing
extent in economic difficulties.
They lack the financial and tech-
nological means for introducing
and implementing environmen-
tal policies in the same way as
most western European coun-
tries. Shall the West —in one way
or the other —finance and/or sup-
plement environmental im-
provementsin the East? And ifit
does, what happens to the "pol-
luter pays principle"?

Europe as a whole, and in par-
ticular eastern Europe, is under-
going a period of drastic change.
Through the developments in-
itiated by Gorbachov in the So-
viet Union dramatic shifts to-
wards more democratic systems
seem, for the first time, to be
possible in the whole of eastern
Europe. On the eastern side a
proposal has been made for unit-
ing eastern and western Europe
in a "Common European House"
in the long term.

The West should take up this
idea not only to help the reforms
to succeed in the Soviet Union
and all the socialist countries,
but also to ensure a better future
for the whole of Europe. The first
and most important steps in the
field of disarmament have now

been taken, and these efforts
must go on. It is now the time to
start efforts in other areas, and
environmental protection pro-
vides an excellent means for im-
proving East-West relations
generally.

Both sides have an interest in
improving the environment. In
contrast to other questions such
as human rights, there are no
major political differences here
in regard to aims. After Cherno-
byl the East seems to be ready to
accept the transboundary prob-
lems of environmental pollution
to much greater extent than be-
fore, and to be willing to start
major initiatives, as seen in the
conclusions of the Warsaw Sum-
mit of the Warsaw Pact coun-
tries in 1988, where environ-
mental protection for the first
time assumed majorimportance.

One of the strongest argu-
ments in favour of western as-
sistance to the East is based on
the geographical situation. Eu-
rope is a small continent with
small countries, where trans-
boundary problems are promi-
nent. A European environmen-
tal policy cannot be successful
unless there is a reduction of pol-
lution levelsin the East. Itis not
favourable for the environment
in the long run, when, as in the
case of West Germany, high-tech
environmental technology re-
duces the waste-air SOz content
of big power stations by 98 per
cent, while a few kilometres
away there is noreduction at all.
What is true for West Germany
and its eastern neighbours is
true for Europe as a whole.

Environmental protection is a
growing economic sector. Co-
operation in this field could help
both tointensify East-West econ-
omic relations and to strengthen
the western European environ-
mental protection industry,
which in several respects is still
not as strong as the correspond-
ing industries in Japan and the
United States. Moreover, the
East is interested in high tech-
nology from the West, environ-
mental technology seems to be
an area where western technol-
ogy interests are not so extreme-

ly affected as in other fields and
thus there should be no major
political problems.

In West Germany and many
other western European coun-
tries FGDs have lately been ex-
tensively installed, and it is be-
coming ever more costly in these
countries to go further with the
reduction of emissions. The mar-
ginal costs rise as an exponential
function. In other words, it is
more expensive to increase re-
ductions from 95 to 98 per cent
than from 0 to 50 per cent. A con-
crete case can be observed in
Berlin-West: according to esti-
mates, the reductions achie-
veable with a given amount of
money are up to twelve times
higher in Berlin-East (or the sur-
rounding GDR) than in Berlin-
West. In this special case it
would be more advantageous
from an economic standpoint for
the western side to invest in the
East instead of in the West, be-
cause the resulting reductions
could be greater. There is a simi-
lar situation along the East-
West German border and the
border between West Germany
and Czechoslovakia.

Two recent studies by the US
Environmental Protection
Agency show that the existing
monitoring facilities in Poland
are inadequate, and this prob-
ably also applies to other eastern
European countries. New west-
ern technology is not available,
and equipment being used is
often 10 to 20 years behind west-
ern standards.

The basis for any successful en-
vironmental policy is the ana-
lysis of the existing situation.
Without such a diagnosis it
seems to be impossible to set up
a strategy. It is therefore very
important to improve the exist-
ing monitoring equipment in
these countries.

Both the Netherlands and the
US governments, and perhaps
also the Swedish, as well as some
western NGOs, are planning to
give Poland funds to update its
monitoring equipment. Polish
experts are also starting to co-
operate with West German in-
stitutions in this respect. It

seems however that non
these activities are interrele
and that there is no real coc
ation even in the West.

Other possible fields of sc
tific cooperation might be co
nated research projects on e
ronmental problems and ¢
parative research on stand:
and laws.
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A global, "unconditional” envi-
ronmental fund as proposed by
Poland, and subsequently by
Bulgaria and the Soviet Union,
does not seem to be the right way
to bring about a reduction of en-
vironmental pollution in the so-
cialist countries. There are addi-
tional arguments against such a
fund:
¢ For 40 years or more the social-
ist countries have been heavily
polluting the environment. In
contrast to most western Euro-
pean countries, they have never
been able to establish strong en-
vironmental policy instruments.
Even today they are wasting
their resources (in particular in
the energy sector). To give "un-
conditional” money to these
countries would mean to reward
a policy thatis violating basicen-
vironmental laws.
¢ The prospect of this kind of in-
ternational assistance would
probably lead to a cutback in en-
vironmental funds and a reduc-
tion of environmental activities
in these countries. The lack of in-
ternational assistance (there
will never be enough money to

, in one of the most eavily polluted parts of Europe.

solve all environmental prob-
lems in the socialist countries)
might provide an excuse for any
failure of their domestic policies.
* It would be initiated, financed,
and administered by govern-
ments. Given the tight budgets
in nearly all western European
countries, it is difficult to see
how the necessary amounts of
money would be forthcoming.

¢ EC member states in southern
Europe would be cool to the idea
of northern member states giv-
ing money to the East. There
would be pressure from these
countries within the Com-
munity.

¢ It might take years before the
countries that finance the fund
were able to agree on ¢. structure
for it and on ways for distribut-
ing the money, and time thus be
lost for improving the environ-
ment.

In short it would seem that
bilateral and/or multilateral
East-West cooperation ai-
ming at improvements in
specified problem areas and
problem cases would be su-
perior to an environmental
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fund. In case such a fund
should be set up it ought to
comply with the following re-
quirements:

¢ Only projects that have not
otherwise been budgeted should
be financed through an environ-
mental fund. Domestic environ-
mental funds should not be cut
back.

¢ The "Matching-Fund" prin-
ciple should be introduced. Only
projects that are financed by at
least 50 per cent by the recipient
country should be financed with
money from the fund.

¢ Only such parts of environ-
mental technologies that require
hard currency should be paid for
out of the fund. All other parts
should be financed by local cur-
rency.

Helmut Schreiber
Institute for European Environ-
mental Policy, Aloys-Schulte-
Strasse 6, D-5300 Bonn 1, FRG

A continuation of the above, dealing
with technology transfer and debt-
for-nature swapping, will be pub-
lished in Acid News 3 /89.
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power is not a viable option for
combating climate change. Ac-
cording to the World Com-
mission for Environment and
Development, current nuclear
technology brings a range of en-
vironmental, social, economic,
and political problems, including
catastrophic accidents, weapons
proliferation, and waste dispos-
al.

Without measures to promote
energy efficiency, even a twenty-
fold worldwide expansion of nu-
clear power would not reduce
COg emissions. Nuclear poweris
in any case the least economic
option, both for industrialized
and developing countries, for re-
ducing emissions of COs. Time
scales of many decades would be
needed for it to have even a mar-
ginal effect.

Forestry policy

Worldwide deforestation is cur
rently proceeding at about ten
times the rate of afforestation
and renewal. The imbalance is
particularly acute in the case of
tropical forests, which at present
rates of destruction will disap-
pear by about 2010. Last year
over 200,000 square kilometres —
an area larger than Austria —
were burned in Brazil alone. The
need for strict measures to
preserve the remaining forestsis
now imperative.

As a result of this imbalance
the build-up of CO and other
greenhouse gases is being
augmented through an increase
of CO2 emissions, a decrease of
COz uptake by the forests, and
the increase of methane levels
due to intensive agricultural
practices, such as cattle ranch-
ing, on former forest land.

The relative rate of deforesta-
tion and new forestation must be
reversed as soon as possible, and
by 2000 at the latest. A range of
options, including debt swap-
ping and major changes in over-
seas aid policies, should be ap-
plied for the obtainment of this
objective. Nations should more-
over be encouraged to enter into
international agreements to

maintain forests as carbon sinks

would be required to stabilize
the concentrations of chlorine.
Thus even before the Protocol
enters into force, its proposed
measures are being overtaken by
scientific and technical develop-
ments. Evidence to the German
Enquete Kommission stated
that a 95 per cent reduction of
consumption in 1989 would lead
to chlorine decreases that would
begin almost immediately.

Technical developments in in-
troducing substitutes and alter-
natives for CFCs and halons
were outlined at a meeting in
The Hague hosted by UNEP and
the Dutch government in Oec-
tober 1988. It is clear that the
steps taken in the last year to-
wards the replacement and re-
duction in use of fully-haloge-
nated substances mean that the
goals of the Montreal Protocol
are already being exceeded in
many sectors.

As examples, CFCs can be en-
tirely eliminated in spray cans,
without any delay or economic
impact; by improved manage-
ment emissions from metal
cleaning can be reduced by 80-90
per cent; and major reductions in
halon emissions can follow from
restricting use to likely sources
of fire in preference to room-
flooding systems, and by elimi-
nating releases during testing.

There is a need to strengthen
the Protocol in 1989 so as to
eliminate production of the fol-
lowing at the latest by 1995:

Controlled substances (CFC-
11,-12, -1183, -114, -115, and ha-
lons-1211, -1301).

All other substances that have
been shown to deplete the ozone
layer, including methyl chloro-
form, carbon tetrachloride, and
HCFC-22.

The Swedish government have
already announced the following
program for the reduction of
CFCs and halons:

A 50 per cent reduction from
1986 levels by 1991.

Complete phase-out by 1995.

The Enquete Kommission ac-
cepted this program for reducing
the production of CFCs and ha-
lons as realistic for the Federal
Republic:

A reduction of at least 50 per
cent from 1986 levels by 1991.

A minimum of 75 per cent re-
duction by 1993.

A minimum of 95 per cent re-
duction by 1996.

Vigorous diplomatic activity
must be set going to ensure
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diaries of German companies in-
creasing production in other
countries.

Methane, nitrous oxide, and
tropospheric ozone

Methane (CHy), ozone (O3), and
nitrous oxide (N20) together ac-
count for about 25 per cent of the
current global warming effect.
Understanding of the sources of
these emissions and their
growth is less complete than for
carbon dioxide (COz) and chloro-
fluorocarbons (CFCs). It is
known however that the concen-
trations of each of these gases
have been rising steadily in re-
cent years: methane and tropo-
spheric ozone at a rate of 1 per
cent per annum and nitrous
oxide at 0.25 per cent.

It is essential to start ag-
gressive monitoring and re-
search immediately in order to
arrive at areliable assessment of
the sources and interrelation-
ships of these greenhouse gases.
Despite the need for more infor-
mation, enough is known about
these trace gases to recommend
immediate steps to reduce emis-
sions. This can be done by
* Improving energy efficiency
* Reducing emissions, and
* Putting emphasis on the solu-
tion of linked problems.

IMPROVING ENERGY EFFI-
CIENCY

* Improved energy efficiency
will mean less combustion,
lowering emissions of hydrocar-
bons, carbon monoxide, and ni-
trous oxides and thus slowing
the formation of tropospheric
ozone and the emission of meth-
ane from fossil fuels.

REDUCING EMISSIONS

* Through the immediate adop-
tion everywhere of existing and

commercially viable automobile
standards, requiring the use for
instance of catalytic converters.
In combination with a reduced
use of vehicles, this would result
in significant reductions in the
formation of tropospheric ozone
and methane.

* By ending of deforestation and
thus slowing the build-up of ni-
trous oxide from biomass burn-
ing and forest decay, and meth-
ane from termites.

¢ Halting the flaring of natural
gas and recycling solid waste.
This could make modest con-
tributions towards slowing
methane emissions. =

PUTTING EMPHASIS ON THE



gireenhouse effect, we
shall have to start reduc-
liig emissions of the gases
that cause it right away .

So says Henning Rodhe, profes-
sor of meteorology at Stockholm
University and internationally
acknowledged expert on climate
change, writing in the Swedish
national daily, Dagens Nyheter,
earlier this year. Even if the
emissions should remain at
today’s levels, their concentra-
tions in the atmosphere will con-
tinue to increase for at least a
hundred years.

Since it would be unrealistic to
think of cleaning the flue gases
of COg, it will be necessary, says
Professor Rodhe, to reduce the
burning of fossil fuels. Reforesta-
tion can only marginally im-
prove the COz situation.

To give some idea of the
changes in lifestyle that will be
necessary, Professor Rodhe pro-
ceeds from two assumptions:
1.that all emissions of CFCs will
have ceased, as well as the
"extra” emissions of N3O and

2. t};at; the atmosphere (life on
earth) can 'tolerate" a COg con-

" -centration: of 400 ppmv.

Modeis show that 406 ppmv
would mean an increase in the
earth’s average temperature of
about 1 degree C or more. This
would probably cause serious
changes of climate in some re-
gions.

In order to keep the COz con-
centration below 400 ppmv in
the coming century, the emis-
sions due to human activities
will have to be limited to about 9
Pg COz per year (1 Pg, Petagram
= 1,000,000,000,000,000 g).
Today’s emissions from the use
of fossil fuels amount to about 20
Pg, and from deforestation, etc,
to about 5 Pg (although this is a
very uncertain figure). Assum-
ing that 9 Pgis acceptable in the
long term, and also that 3 Pg of
this is being "used up" by defor-
estation and the input of other
greenhouse gases, there remains
6 Pg from the burning of fossil
fuels. The question then is what
this would mean for you and me
in our daily life.

The first idea that comes to
mind is that we must all reduce

« 2L oulll
an eqgual cut would not be rea
sonable, considering ail the
countrizs that are uot yei as de-
veloped as for example those in
westerii Kurope.

It would be more fair to share
out the 6 Pg equally among the
world’s population. An accept-
able per capita emission would
then be about 1,200 kg COg per
year. This might be compared
with the emission of the average
Swede, which today amounts to
about 8,000 kg per year. Conse-
quently Swedish emissions
would have to be cut by about 86
per cent.

It may be interesting to com-
pare these figures with the emis-
sions presently being caused by
specific activities in Sweden:
¢ Production and distribution of
food: about 600 kg CO2 per per-
son per year.

* Heating of an average house
(by oil): 10,000 kg COq/year.

* A passenger car driven 15,000
km/year: 4,000 kg COqo/year.

* One flight Stockholm/Mallorca
return: 500 kg COg/year.
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Think of the ozone layer

The manufacturers and
users of chlorofluorocar-
bons have been inclined to
maintain that these
ozone-destroying chemi-
cals are irreplacable.

The ever expanding worldwide
computer industry is for in-
stance among those that are
guilty of their increasing use, on
account of its preference for
CFC-based solvents as a means
of cleaning soldered chips.

More environmentally favour-
able cleaning methods are never-
theless available, such as those
that use alcohol or water and
detergent. Besides making CFCs
superfluous, alcohol is both 70
per cent cheaper and can be re-
cycled, thus easily offsetting the
extra cost it entails for fire insur-
ance.

It is not only as solvents how-
ever that CFCs can be relatively
easily replaced. In the mid-
seventies more than 200,000
tons of freon were being used an-
nually as aerosol propellant in
the United States. After the in-
troduction of federal restric-

tions, the industry found it could
manage with 7,000 tons.

In Europe an alternative gas
developed by Du Pont has not
been marketed, the manufac-
turer claiming lack of demand.
With the exception of the Scan-
dinavians, no European govern-
ment had prohibited the use of
CFCs in spray flasks. Although
the existence of alternative pro-
pellants has been well enough
known in Europe, many manu-
facturers have stuck to CFCs as
a means of avoiding the expense
of re-equipping their plant.

As a guide for those who, as
consumers, may wish to make
their opinion felt in the market-
place, we cannot do better than
reproduce the exhortation is-
sued by Friends of the Earth.

Be an Ozone Protector!

For the sake of the ozone layer,
some products must be banned,
starting with CFC-based aero-
sols and food packaging. Also,
careful manufacturing, repair,
recycling, and disposal practices
must be put into place to in-
crease recovery and re-use of

CFCs.

There are Alternatives -
Let’s Use Them!

Consumers and producers can
make choices to help protect the
ozone layer. For instance, we can
use:

* recycled paper egg cartons and
food packaging

* fiberglass or cellulose insuia-
tion

¢ spring or fibre mattresses, cus-
hions, car seats, rug underpad-
ding

* alternative blowing agents
such as carbon dioxide, nitrogen,
and various hydrocarbons

* commercial cooling systems
using ammonia or other gases

* new coolants for refrigerators
and home air-conditioners which
are being developed and tested
¢ fashionable ceiling fans

¢ steam, water-based and biode-
gradable solvents to clean elec-
tronic componenis.

REJECT and replace ozone-
damaging products. Let friends,
neighbours, industry, shop-
keepers, and government know
that CFC products are undesir-
able.

Friends of the Earth

| rapid and sustainable
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tries. reducing costs for
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and enable them to comply with
national carbon budgets.

Chiorofluorocarbons

A quarter of the projected global
warming up to 2030 will be due
to chlorofluorocarbons and ozone
depletion. The deterioration of
the ozone layer is threatening
the ability of the planet to con-
tinue to support life. Although
there had been scientific warn-
ings, the loss of ozone later re-
vealed over Antarctica clearly
demonstrates the limits of cur-
rent scientific ability to predict
completely atmospheric change.
Because this phenomenon
proved beyond worst-case pro-
Jjections, it should serve as a
warning that global climate
change may exceed today’s pre

dictions.

A precedent for world action
was set by the Montreal Protocol
which was a result of UNEP’s
Vienna Convention on Protec-
tion of the Ozone Layer. It was
immediately followed by scien
tific evidence that an 85 per cent
reduction in emissions of CFCs

—— e

worldwide action and encourage
the support of a revised Protocol.
The transfer of ozone-depleting

substances, or their manufactur-
ing technologies, to countries
that have not signed the Mon-
treal Protocol must be
prevented. It is also essential
that the manufacturing know-
how for alternatives with zero
ozone-depletion potential and
zero greenhouse effect be passed
on to developing countries.

Unilateral action should be
taken by governments of coun-
tries that are large producers of
CFCs to minimize the produc-
tion and emissions of these
gases. The Federal Republic of
Germany, France, Italy, the
United Kingdom, the United
States have a speciai responsi-
bility to end production even ear-
lier than 1995.

The NGO’s have urged the
FRG to take the lead by an-
nouncing that it will end all pro-
duction of fully halogenated
CFCs before the end of 1989.
This must not be offset by subsi-
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tributions towards slowing
methane emissions.

PUTTING EMPHASIS ON THE
SOLUTION OF LINKED
PROBLEMS

* The slowing of ozone depletion
requires the phase-out of emis-
sions of substances causing it.
This would provide the addi-
tional benefit of reducing the for-
mation of tropospheric ozone.

* Benefits would also result from
addressing acid deposition by re-
ducing volatile organic com-
pounds and further controlling
nitrogen oxides — in the reduc-
tion of tropospheric ozone pre-
cursors and formation. A Proto-
col to the Geneva Convention on
Long-Range Transboundary Air
Pollution to control emissions of
volatile organic compounds
should be formulated and
adopted as a matter of urgency.

* Energy policies for the man-
agement of other greenhouse
gases would also tend to reduce
the emissions of methane and ni-
trous oxide, and the formation of
tropospheric ozone.

* With the rapid worldwide in-
crease in urbanization, the vol-
ume of urban traffic is becoming
enormous. Among the solutions
to this problem are improved
public transportation and cars
running on low-carbon fuels.

Conclusions

1. There is an urgent need for
political and scientific leader-
ship at the highest level, as well
as action by consumers and in-
dustry, in order to reduce the
emissions of greenhouse gases.

2. The countries that are leading
economically as well as in the
production of CO2 should act
unilaterally to reduce their emis-
sions by at least 30 per cent by
the year 2000 and by 60 per cent
by 2015.

3. There should be a global ban
on production and use of ozone-
depleting substances at the lat-
est by 1995.

4. A global Convention and
Protocol to protect the earth’s cli-
mate by stabilizing the concen-
trations of greenhouse gases
should be negotiated by 1992.

Protocols to the Geneva Conven-
tion on Long-Range Trans-
boundary Air Pollution, to con-
trol emissions of carbon dioxide
and volatile organic compounds,
should be formulated urgently.

5. Mechanisms for reversing the
rate of deforestation should be
given high priority.
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Convention on Long-Range
Transboundary Air Pollution

The Convention on Long-Range
Transboundary Air Pollution
was adopted at the High-level
Meeting within the Framework
of the ECE on the Protection of
the Environment in Geneva No-
vember 13-15, 1979.

The Convention elaborates
fundamental principles for pro-
tecting people and the environ-
ment against air pollution. It in-
cludes detailed provisions on
such matters as the exchange of
information, consultations, re-
search and monitoring. Under
the Convention, the Contracting
Parties undertake to develop,
without undue delay, policies
and strategies for combating the
discharge of air pollutants, using
the best available technology. It
emphasizes the implementation
and further development of the
Co-operative Programme for the
Monitoring and Evaluation of
the Long-Range Transmission of
Air Pollutants in Europe
(EMEP). The Convention en-
tered into force on March 16,
1983.

In July 1985 21 parties to the
Convention signed the so-called
Sulphur Protocol. This is the
first binding treaty containing
specific targets for the abate-
ment of air pollution. It obliges
signatories to cut back their na-
tional emissions of sulphur or
their transboundary fluxes by at
least 30 per cent, as soon as
possible and at the latest by
1993, based on 1980 levels. This
Sulphur Protocol came into force
on September 2, 1987, after hav-
ing been ratified by sixteen
states.

An NOy Protocol that followed,
October 1988, was signed by 25
countries. The agreement does

not, however, prescribe any ac-
tual reduction of emissions, but
only a freeze. In effect it means
that after 1994 emissions of ni-
trogen oxides shall not exceed
1987 levels.

Also in October 1988 twelve
like-minded countries that con-
sidered the Protocol too weak
underwrote a separate NOy Dec-
laration, in which they commit
themselves to reducing their na-
tional NOx emissions by an order
of 30 per cent "as soon as possible
and at the latest by 1998, using

Signatory Date of
ratification
Austria Dec 1982
Belgium July 1982
Bulgaria June 1981
Byelorussian SSR June 1980
Canada Dec 1981
Czechoslovakia Dec 1983
Denmark June 1982
Fed. Rep. Germany July 1982
Finland April 1981
France Nov 1981
German Dem. Rep. June 1982
Greece Aug 1983
Holy See
Hungary Sept 1980
Iceland May 1983
Ireland July 1982
Italy July 1982
Liechtenstein Nov 1983
Luxembourg July 1982
Netherlands July 1982
Norway Feb 1981
Poland March 1985
Portugal Sept 1980
Romania
San Marino
Spain June 1982
Sweden Féb 1981
Switzerland May 1983
Turkey April 1983
Ukrainian SSR June 1980
USSR May 1980
United Kingdom July 1982
USA Nov 1981
Yugoslavia
EEC July 1982

the levels of any year between
1980 and 1986 as a basis for the
calculation of the reduction.”

As from 1989 there will be two
new Working Groups operating
under the Executive Body of the
Convention. That on volatile or-
ganic compounds is to prepare a
new protocol aimed at the reduc-
tion of VOC emissions. The
other, the Working Group on
Abatement Strategies, is to de-
velop proposals for strategies
based on the critical loads ap-

proach.

Date of accession to
the 30-per-cent club

Promised reductions
of S0, from 1980

June 1983 50% by 1995
June 1984 650% by 1995
June 1984 30% by 1993
June 1984 30% by 1993
June 1983 50% by 1994
Sept 1984 30% by 1993
June 1983 50% by 1995
June 1983 60% by 1993
June 1983 50% by 1995
March 1984 50% by 1990
June 1984 30% by 1993
April 1985 30% by 1993
Sept 1984 30% by 1993
June 1984 30% by 1993
June 1984 30% by 1993
March 1984 40% by 1995
June 1983 50% by 1994
June 1983 65% by 1995
June 1983 30% by 1995
June 1984 30% by 1993
June 1984 30% by 1993
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1e way to Murmansk

Tour North starts from the En-
vironment and Peace Festival in
Murmansk and proceeds via Fin-
land and Sweden to Germany.

Tour Northeast from Moscow
takes its way through the Baltic
States.

Tour Southeast will be starting
in Ljubljana, Yugoslavia, and
after visiting damaged forests in
Slovenia will continue to Buda-
pest, Hungary, and Bratislava,
Czechoslovakia, and so north to
the southern part of Poland and
possibly East Germany.

Tour South, from Barcelona,
will visit coal-fired power plants
in central Spain, and then travel
through the Bilbao region,

f July some 2000
ans will be con-
he area in the far
e Norway, Fin-
1ssia meet-using
ans of transport-
. canoes to bi-

he great three-day
ace, environment,
ent at Murmansk,
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lays of preparation
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On the Kola peninsula, where
Murmansk lies, are some of Eu-
rope’s worst polluters (see Acid
News 1/89). The town of Nickel,
for instance, alone spews out
more sulphur dioxide than the
whole of Norway.

At Kirkeniis there will be sem-
inars on the area’s history, the
matter of defence, the situation
of the boundary-straddling
Lapps, glasnost and perstroika
in practice, and the environment
up there in the far North.

big Czech event

g event in Cze-
concerning en-
1 matters is to
lune 1-4 at Vim-
all town in the
t of the country.
itle of Bohemian
gical and Peace
J, it is being or-
3 Czechoslovak So-
of Youth and its

clude discussions on global envi-
ronmental problems, the Brun-
tland report, and international
cooperation. There will be excur-
sions to the Bohemian Forest
Landscape Protected Area,
which adjoins a Bavarian na-
tional park, as well as some cul-
tural and sports events. Those
who wish will also be able to stay
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France, and Switzerland to the
Ecotopia Camp.

Tour West’s route will be from
Glasgow to London, and thence
to the Netherlands, northern
Belgium, the Ruhr, and so Co-
logne.

Altogether there will be places
on these tours for 150 young
people from all over Europe. The
main objects of study will be
damaged forest areas and the
sources of particularly large
emissions of pollution to the air.

Applications to join one of the
tours should be addressed to
EYFA, Postbus 566, NL-6130
AN Sittard, Netherlands.

Murmansk, which has become
a symbol for armaments and
heavy exploitation of the envi-
ronment, is also a city of 500,000
quite ordinary people. On three
afternoons the themes of the fes-
tival will be considered as to they
affect the Barents Sea, the land
region, and Murmansk itself.

Lars Holmgren
The Swedish Environmental
Federation, Box 7048, S-402 31
Goéteborg, Sweden

only environmental organiza-
tions are expected, but also vari-
ous groups of other kinds, both
from East and West.

Further information may be
obtained from International
Dept., UV SSM, Gorkeho nam.
24. 116 Praha 1, or Brontosau-
rus, Simona Bouzkova, Buben-
ska 6, 170 00 Praha 7, Czechos-
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Acid News

A newsletter from the Swedish and
Norwegian NGO secretariats on acid
rain.

ACID NEWS is a joint publication of the
two secretariats, whose 2im is to Prov:cje
information on the subjects of acid rain
and the acidification of the environment.
Anyone interested in these problems is in-
vited to contact the secretariats at either of
the addresses below. All requests for infor-
mation or material will be dealt with to the
best of our ability.

In order to fulfill the purpose of Acid
News, we neced information from every-
where — so if you have read or heard
about something that might be of general
interest, please write or send a copy to:

The Swedish NGO Secretariat on
Acid Rain

Miljévard

Box 33031

$-400 33 Goteborg, Sweden

Telephone: 031-82 24 33

Editor: Christer Agren

Published by: The Swedish Society for the
Conservation of Nature

Printed by: Williamssons Offset, Solna

ISSN 0281-5087

THE SECRETARIATS

The Swedish NGO Secretariat on Acid
Rain is supported by the following envi-
ronmental organizations:

® The Environmental Federation
(Miljoforbundert)

® The Swedish Anglers’ National Associa-
tion (Sportfiskarna)

® The Swedish Society for the Conserva-
tion of Nature (Svenska Naturskydds-
foreningen)

® The Swedish Youth Association for En-
vironmental Studies and Conservation
(Faltbiologerna)

Address and telephone: see above.

The Norwegian secretariat, *The Stop Acid
Rain Campaign/Norway,” is organized by
six non-governmental organizations con-
cerned with the environment:
® Nature and Youth (Natur og Ungdom)
® The Norwegian Forestry Society
(Det Norske Skogselskap)
® World Wildlife Fund/Norway
(Verdens Villmarksfond)
® The Norwegian Association of Anglers
and Hunters (Norges Jeger- og Fiske-
forbund)
® The Norwegian Society for Conserva-
tion of Nature
(Norges Naturvernforbund)
® The Norwegian Mountain Touring As-
sociation (Den Norske Turistforening)
The Stop Acid Rain Campaign/Norway
Det Norske Skogselskap
Wergelandsv. 23 B,
N-0167 OSLO 1, Norway

Telephone: 02-46 98 57

Backing this special
issue are also

¢ Friends of the Earth
International,

¢ European Environ-
mental Bureau,

¢ Greenway, |
¢ Air Pollution Action
Network,
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Many of southern Norway's beautiful lakes are highly acidified. Photo: Christer Agren ©

Reviewing the future

A conference that is to be
held in Bergen, Norway, on
May 8-16, 1990, will review
the report of the UN World
Commission on Environ-
ment and Development - the
so-called Brundtland report
entitled "Our Common Fu-
ture”.

This will be a regional follow-
up conference arranged by the
Norwegian government in co-
operation with the Economic
Commission for Europe, also a
UN body. The aim, under the
heading "Action for a Common
Future,” will be to translate the
concept of sustainable develop-
ment into a plan of action in are-
gional context.

The intention is that the con-
ference shall: 1 Define a re-
sponse to the World Com-
mission’s call for a change in the
nature of growth, and 2. for inte-
grating environmental objec-
tives in social and economic
planning and policies. It shall: 3.
Respond to the call for a change
in human attitudes "through a

vast campaign of education, de-
bate, and public participation,”
and 4. for the development of
low-energy paths based on re-
newable sources, and for in-
creased integration of resources
and environmental consider-
ations into industrial planning
and decision making.

Among the matters to be con-
sidered will also be
¢ Institutional changes to make
government agencies account-
able for the environmental im-
pact of their policies and deci-
sions.
¢ Extended application of the
polluter-pays principle in a
transboundary concept.
* Institutional changes to en-
sure access to information con-
cerning and influencing major
decisions taken by government
and industry affecting health
and the environment.
* Formulation of strategies for
limiting energy consumption.
¢ Extended use of financial in-
centives and disincentives for
promoting a switch to renewable
energy.

¢ Development of agreed
strategies for reducing emis-
sions of causative gases, in par-
ticular COg, within a given ti-
metable.

¢ Extended cooperation with in-
dustry for the development of
technologies to improve energy
efficiency, and for the setting of
targets in this respect.

* Introduction of a system for
calculating energy input in pro-
ducts, and for energy labelling.

It is expected that the con-
ference will be attended by high-
level government representa-
tives, including environment
ministers, as well as by repre-
sentatives of intergovernmental
and nongovernmental organiza-
tions and the scientific com-
munity. Concurrently taking
place will also be an interna-
tional NGO conference, an inter-
national youth meeting, and a
trade and technology fair for the
promotion of environmentally
sound technology.

As part of the preparations for
the official conference, the ECE
countries have been invited to
produce national statements
concerning its main topics.
These shall contain reviews of
measures already taken, as well
as future-oriented proposals for
further action, both at the na-
tional and regional level. They
are to be submitted to the ECE
secretariat by June 1, 1989.

Environmental groups should
closely follow the preparations
being made by their govern-
ments both for these statements
and for the conference itself.

Reinhold Pape
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who wish will also be able to stay
on until June 5 for the celebra-
tion of World Environmental
Day.

It is expected that the meeting
will be attended by some 1500
people, of whom about a third
will be coming from abroad. Not

44. 110 I'rana 1, or nrontosau-
rus, Simona Bouzkova, Buben-
ska 6, 170 00 Praha 7, Czechos-
lovakia. Tel. +42 2 802908, fax
802906.

Simona Bouzkova
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y came partly from a
dish-Polish environ-

mental collection, and partly
from a joint effort by Swedish
youth organisations to raise an
amount in one year equivalent to
one second’s worldwide military
expenditure.

The total of 250,000 kronor is
intended for various projects for

1 for bad air
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The companies include the
Hanshin construction company,
which builds motorways, and
two large steelworks. The con-
struction company and the state
are being held responsible for
the pollution caused by exhaust
gases from cars, especially those
using the motorway between

peace, the environment, and in-
ternational solidarity.

The Swedish Environmental
Federation, Box 7048, S-402 31
Goteborg, Sweden

Kobe and Osaka. They are ac-
cused of permitting the emission
of nitrogen oxides and other dan-
gerous substances despite better
knowledge.

The plaintiffs, numbering 483,
point out that the town’s 100,365
asthmatics, 1420 have died since
March 1987.
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level of pollution is far above ac-
ceptable air quality standards.

Poland, in other words,
could well do with a car-free
day - and one is planned to
coincide with World Envi-
ronmental Day, June 5. It is
being organized by the Pol-
ish Ecological Club, which is
also sending open letters to
the government, members of
parliament, local auth-
orities, and people in the
automobile business with de-
mands for curbing some of
the excesses of private mo-
torized transport.

Accepting that many people
are dependent on their cars, and
that few are aware of the threat
they pose, the Ecological Club
says it does not expect any in-
stant results, but is proposing:

More and better public trans-
portation, outlawing cars in the
central parts of cities, in residen-
tial and recreational areas, pro-
viding better conditions for cy-
clists, and allowing only un-
leaded petrol. It also urges the

introduction of US standards for
cars throughout Europe.

Leaflets exposing the threat
from road traffic are being wide-
ly distributed, both to the public
and to the press, radio, and TV.
On June 5 cyclists wearing gas
masks and carrying banners
with ecological slogans will dem-
onstrate against pollution from
cars and environmentally un-
friendly lifestyles. The import-
ant thing, the Club says, is to
make public think.

Tadeusz Kopta
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» Air Pollution Action
Network,

¢ European Youth
Forest Action

USEFUL
CONTACTS

Some addresses of organizations/interna-
tional networks active on air poliution
problems and east-west cooperation:

Friends of the Earth International {FoE-l)
26-28 Underwood Street

GB-London

England N1 7JQ

Air Pollution Action Network (AIRPLAN)
Box 5627

NL-1007 AP Amsterdam

Netherlands

European Youth Forest Action (EYFA}
Postbox 566

NL-6130 AN Sittard

Netherlands

European Environmental Bureau
Rue du Luxembourg, 20
B-1040 Bruxelles

Belgium

Greenway

ELTE Nature Conservation Club
Egyetem tér 1-3

H-1053 Budapest

Hungary

World Wide Fund for Nature (WWF)
Avenue du Mont Blanc
CH-1196 Gland

Switzerland

Youth and Environment Europe (YEE)
Klostermollevej 48

DK-8660 Skanderborg

Denmark

International Union for the Conservation
of Nature (IJUCN)

The World Conservation Union

Avenue du Mont Blanc

CH-1196 Gland

Switzerland

Foundation for Environmental
Contact Poland/Netherlands
P.O. Box 5627

NL-1007 AP Amsterdam
Netherlands

Swedish-Polish Association for
Environment Protection

c¢/o M. Andersson

Hallbygatan 32D, 4 tr

S-752 28 Uppsala

Sweden

Swedish NGO Secretariat on Acid Rain
Miljovard

Box 33031

S-400 33 Goéteborg

Sweden

Canadian Coalition on Acid Rain

112 St. Clair Avenue West, Suite 401

Toronto, Ontario M4W 2Y3

Canada

National Clean Air Coalition
801 Pennsylvania Avenue, S.E.
Washington, D.C. 20003

USA

Greenpeace UK/Andrew Kerr
30-31 Islington Green
London

England N1 8XE

Institute for European Environmental
Policy/Helmut Schreiber
Aloys-Schulte-Strasse 6

5300 Bonn 1

West Germany



