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Figure 1. The relative sensitivity of
ecosystems to the indirect effects of
acid deposition.

EUROPE

Sensitive ecosystems

THE AREAS MOST sensitive to acidifi-
cation in Europe are in Scandinavia,
the mountainous parts of central
and southern Europe, and on the
western sides of the British Isles.
This can be seen from a report* re-
cently published by the Stockholm
Environment Institute.

The institute has worked out a
means for determining the various
regions’ sensitivity by correlating
data on four basic factors: bedrock,
soil types, land use, and precipita-
tion. The rock and soil types, and the
vegetation associated with land use,
have been classified according to

their relative sensitivity to acid de-
position. Consideration has thus
been taken not only to the sensitiv-
ity as such, but also to other factors
influencing the acidification pro-
cess.

Areas with bedrocks of a slow
weathering type, such as granite
and gneiss, will be more sensitive to
acidification than those with faster
weathering types such as limestone.
The rocks have been arranged ac-
cording to sensitivity in five cat-
egories.

Soils are divided into two categories
according to their ability to resist

acidification (buffering capacity).
Among the four categories for vege-
tation, coniferous forest is con-
sidered to be most likely to increase
site sensitivity, followed by rough
grazing and heath land, and then
decidous forest. Arable and rich
grazing lands are, on account of the
normal application of lime and fer-

tilizer, assumed to be least sensitive.
Areas with an annual rainfall ex-
ceeding 1200 mm are put in a higher
category of sensitivity than those
with less. This is because high rain-
fall increases the leaching of base
Continued on back page

The Swedish NGO Secretariat on Acid Rain

Box 245
S-401 24 Goteborg, Sweden
Phone: +46-31-15 39 55

Postbox 94

N-1364 Hvalstad, Norway
Phone: +47-2-78 38 60

The Norwegian Clean Air Campaign

STOP

ACID RAIN




Acid News

A newsletter from the Swedish and
Norwegian Secretariats on acid rain.

ACIDNEWSis a joint publication of the two
secretariats, whose aim is to provide infor-
mation 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 fullfill the purpose of Acid News,
we need information from everywhere - 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

Box 245

5-401 24 Goteborg, Sweden

Telephone: 031-15 39 55

Telefax: 031-15 09 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 environmen-
tal organizations:

¢ The Environmental Federation
(Miljpforbundet)

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

¢ TheSwedish Society for the Conservation
of Nature (Naturskyddsféreningen)

o The Swedish Youth Association for Envi-
ronmental Studies and Conservation (Filt-
biologerna)

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)

o The Norwegian Foresiry Sodety

(Det Norske Skogselskap)

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

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

o 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

Let us be there

INTERNATIONAL
NEGOTIATIONS

NON-GOVERNMENTAL organizations,
NGOs, have now been excluded from
the process of developing an envi-
ronmental charter for the ECE
sphere. According to the draft
presented by a group of European
experts, the charter would ensure
public accesss to environmental in-
formation and make it possible for
all who are interested to participate
in a practical manner in the making
of decisions concerning environmen-
tal matters.

These issues are of vital interest
to environmental NGOs, and it is
highly important for them to be able
to participate in this process, even if
only as observers. It is thus remark-
able that they should be excluded
from the procedure. In this case the
move to exclude came, curiously
enough, from the Netherlands, al-
though it appears to correspond to a
general wish of the European Com-
munity.

Several environmental NGOs have
official observer status at the United
Nations, which means that they
have the right to be present at, but
not actively participate in, meetings
organized by UN bodies. Their rolein
these cases is to keep informed, to
note the attitudes of the various
countries, as well as often acting as
lobbyists, with the possibility of ex-
erting some influence on the pro-
ceedings. In general this may be de-
scribed as a watchdog function.

Some countries may of course re-
gard the NGOs’ presence as vexa-
tious — especially if they are among

those who would prefer not to pub-
licly reveal their true attitude.

By various means the environ-
mental NGO observers have been re-
peatedly excluded from meetings, or
part of meetings, of the UN ECE Con-
vention on Long Range Transbound-
ary Air Pollution, as for instance
during the discussion of protocols
for NOx and VOCs.

Seeing that negotiating positions
and agreements are often deter-
mined in closed inofficial get-togeth-
ers prior to the official meeting, it
seems astonishing that some coun-
tries should think it necessary to go
further and prevent NGOs even from
attending the official ones.

Retainment of NGO participation
at the most elementary level, that of
observer status, is the least that can
be asked. Allowing freedom to speak
at meetings, as well as abolishing
the almost ubiquitous “restricted”
stamp on documents, would open
the way to still more fruitful partici-
pation — and in turn give enhanced
prestige to these activities.

Other salutory effects of greater
openness would probably be a
speeding up of the deliberations and
better results from international co-
operation in regard to the environ-
ment. Governments that really wish
to see results from such cooperation
should therefore take energetic
steps to facilitate the participation
of environmental NGOs in the pro-
ceedings of the various bodies.

CHRISTER AGREN
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DIESELS

New standards agreed

COMMUNITY ENVIRONMENT minis-
ters agreed, on March 18, on new
emission standards for heavy diesel-
driven vehicles. The new standards
are largely identical with those orig-
inally proposed by the EC Commis-
sion in May 1990.

These standards (see table) are to
be applicable in two stages — in the
first initially for all new engine mod-
els from July 1, 1992, and then for
all new engines from October 1,
1993. Particulate limits will, in this
first stage, differ according to the
size of the engine, the requirement
being more stringent for engines
with an output greater than 85 kW.

Commercial diesel emission stan-
dards in the EC, In grams per kilo-
watt-hour, based on the European
13-mode test cycle (ECE R49).

Current  Stage | Stage Il
NOx 15.8 9.0 7.0
HC 2.6 1.23 1.1
CoO 123 49 4.0
Part.
<85kW - 0.63 0.15
>85 kW - 0.36 0.15

The standards of the second stage
will apply to new engine models
from October 1, 1995, and to all new
engines from October 1, 1996. This
is one year earlier than was origi-
nally proposed.

The Commission has also an-
nounced that later this year it will
be presenting a proposal for a lower-
ing of the sulphur content of diesel
fuel to 0.05 per cent. The aim is
primarily to make it easier to meet
the more stringent second-stage re-
quirement for particulates.

In connection with the tightening
of the emission standards the min-

isters agreed to permit individual
member countries to employ fiscal
incentives to promote sales of ve-
hicles that comply with the stan-
dards ahead of the deadlines laid
down — with the provision that the
incentives should not exceed the
extra cost of engineering vehicles to
the new limits. This follows a pre-
vious ruling of the same kind for
passenger cars.

The requirements of the second
stage, to be generally applicable in
the autumn of 1996, largely coincide
with the US standards coming into
force in 1994. Since they are based
on a more advanced test cycle, how-
ever, and will include durability as
well as requiring a guarantee from
the manufacturer, the American
standards will in fact be stricter. See
AN 1/91, pages 9-11.

In June the Swedish parliament
will be debating a law on tightened
emission standards for heavy diesel
vehicles. The proposed require-
ments are similar to those of Usa-94
and EC-96, although more stringent
asregards hydrocarbons and carbon
monoxide. The intention is that they
shall be applicable to 1996 year
models, which in fact will mean an
introduction in the autumn of 1995.
Included will be a durability re-

quirement.
CHRISTER AGREN

Correction: The limit for particulates in
the Swedish standard, applicability
starting with the 1993 year models,
should be 0.4 g/kWh, not 0.7 g/kWh as
given in the table on page 10 of AN 1/91.
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POLAND

Projecting car emissions

IN THE COMING decade, the emis-
sions of nitrogen oxides from private
cars in Poland may almost double,
and those of carbon dioxide increase
by about 70 per cent. These are
among the conclusions of a study*
carried out by Earth Resources Re-
search on behalf of WWF Interna-
tional.

The ERR institute has developed a
computer model for projecting fu-
ture emissions of air pollutants from
road vehicles. Among the factors
taken into account are for instance:
¢ Vehicle technologies in use, taking
into account fuel types, vehicle effi-
ciencies, and abatement technol-
ogies.
¢ The mix of vehicles in the total
stock, and the rate of change of mix
as determined by vehicle operating
lives, rate of purchase, and stock
growth.

* Road network conditions, includ-
ing average speeds and degree of
traffic congestion.

* Total demand for travel in motor
vehicles.

In the specific case study of Po-
land it was assumed that the aver-
age annual distance travelled by
each car will rise from 7,000 to
10,000 kilometres between 1990 and
2010. In the same time period the
total number of cars in the country
is projected to double, from five to
ten million cars. This will then be
equal to around 250 cars per thou-

Figure 1. Projected NOx emissions (thousand tons/year)

sand people, which will still be less
than current ownership levels in
western Europe, where they are
typically between 300 and 400 cars
per thousand and are still rising.

In projecting future emissions of
nitrogen oxides three scenarios have
been developed with different rates
of introduction for new vehicles en-
tering the Polish car stock, includ-
ing the proportions of new vehicles
meeting differing emission stan-
dards in each year.

It is assumed in Case A that sales
of catalyzer-equipped cars (meeting
the EC standards for 1993 year mod-
els) will start around the middle of
the nineties, and that by the year
2000 they will amount to about 70
per cent of new-car sales.

In Case C, representing the most
optimistic of the three scenarios, it
is assumed that the sales of cata-
lyzer vehicles will have already
started this year, and that from
1996 all the new cars will be
equipped with catalytic converters.
The assumptions for the B scenario
lie about halfway between those of
Cases A and C. The results of the
various scenarios for NOx emissions
are illustrated in Figure 1.

Three scenarios have likewise
been developed to project future fuel
consumption in private cars. Case A
represents a business-as-usual sce-
nario, reflecting current European
averages and trends in fuel econ-

omy. Cases B and C are increasingly
optimistic in regard to the propor-
tion of new cars entering the stock
and to the average efficiency of those
vehicles. The last would imply a con-
tinuing high fuel-cost regime, prob-
ably coupled with fiscalincentives to
the takeup of fuel efficient cars, and
with stringent fuel-use standards.

Theresultant fuel consumption as
projected by the ERR model may be
seen from Figure 2. In this, the
weight of fuel is presented as petro-
leum equivalent, so the growth rate
presented will be closely repre-
sentative of the increase in the ex-
pected emissions of carbon dioxide.
As can be seen from the figure, car
fuel use is predicted to at least treble
over the next thirty years.

The conclusion from this study is
that a package of measures aimed at
the transport system as a whole will
be necessary if the environmental
effects of road transport are to be
limited. Any policy that concen-
trates solely on the application of
“clean” technologies to new vehicles
willbe environmentally insufficient.
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*Factors Influencing NOx and CO2
emissions from road traffic in Central
and East Europe, by Maicolm Fergusson,
Earth Resources Research, 258 Penton-
ville Road, London, England N1 SJY.

Figure 2. Projected fuel use (million tons/year) In cars in

from cars in Poland. Poland.
Case A—— CaseB -+ CaseC ¢ Case A—— CaseB -+ CaseC ¢
F100
+ 50
19_89 1995 2(_)91 20_07 20.1 3 20] 9 1 9_89 1 9.95 2001 2007 2013 2019
3 v T + T 7 T 1 T T t T t 2 § Y T t T t T T t T —+ T T t

ACID NEWS 2, JUNE 1991




Cats for
ON DECEMBER 21the environment
ministers of the European Com-
munity moved as expected to bring
the emission standards for medium
and large cars into line with those
already agreed for small ones in
June 1989. Thus requirements will
now be the same, and will start to
apply at the same time, for all new
cars. In effect this will mean that all
models will have to be fitted with
three-way catalytic converters. New
models will have to conform from
July, 1992, and all new cars from
January 1, 1993.

The ministers further agreed that
a decision should be taken, at the
latest during 1993, on more strin-
gent Stage 2 requirements which
should become obligatory in 1996. It
was also agreed that the member
countries should be permitted to use

fiscal incentives to promote sales of
cars meeting these second-stage
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standards as soon as they had been
agreed.

The new EC conformity-of-produc-
tion limits, coming into force in
1992/93, are 3.16 g/km of CO, 1.13
g/km of NOx and HC combined, and
0.18 g/km of particulates. According
to the European Environmental
Bureau, the combined limit values
for HC and NOx will permit emissions
that are 30 per cent higher than they
would be with the UsA 1983 stan-
dards. The emissions of particulates
will be twice as high,

Evenlast year Denmark had dem-
onstrated displeasure with the new
EC standards, by unilaterally de-
creeing application of the USA 83
requirements as from October. This
open defiance of common market
rules has still not led to any steps on
part of the Community.

CHRISTER AGREN

ITALY
Cleaner cars

earlier

FIAT ANNOUNCED in February that
starting in January 1992 catalytic
converters will be fitted as standard
on most new Italian-made cars. The
decision, which is based on an agree-
ment between Fiat and the Ministry
of the Environment means in effect
that the European Community rules
on auto emissions, adopted in De-
cember 1990, will be implemented
one year early in Italy.

The agreement on speedingup the
catalytic-converter program is part
of a package of measures under-
taken by Fiat and the Italian gov-
ernment. The package includes re-
search and development programs
as well as legislative changes and
various financial incentives.

The measures include the retrofit-
ting of cars registered since January ”
1988. Converters will be specified
for each model on the road so that a
50 per cent reduction in emissions
will be achieved in every case. A g
three-year program will moreover 3
be launched by the ministry to sub- 5
sidize the purchase of filters to re- o
duce emissions from buses less than
ten years old that are mainly used
in urban routes.

Fiat will carry out research pro-
grams supported by Environment
Ministry funding. The first three
projects are: a system to provide in-
stant information for the general
public on pollution levels in Rome, a
study of exhaust-gas emission levels
in Rome, and research into the tech-
nical feasibility of making vehicles
with particularly low emission le-
vels.

Source: M P Walsh, Car Lines, March
1991.

“Worldwide, more than one new
car is produced every second.
Spend the night in bed and when
you wake up the next morning
30,000 new cars will have been
made while you were asleep. In
1989, world car production
topped 35 million vehicles a
year.”

Source: Mad Car Disease, Green-
peace UK.




VOC PROTOCOL

Easier may mean harder

THE FORMULATION OF an in-
ternational agreement for
limiting the emissions of vol-
atile organic compounds
(VOCs) was again discussed at
a meeting in Geneva at the
end of January*. While there
is still some uncertainty and
lack of agreement on a num-
ber of points in the coming
document — which will pri-
marily be directed at reduc-
ing episodic high concentra-
tions of tropospheric ozone -
it seems that the Working
Group of the ECE is neverthe-
less agreed on certain critical
aspects.

* The agreement shall at the
outset, for instance, provide for
reductions in two stages (after
the model of the NOx protocol
of 1988), with the second incor-
porating the critical load con-
cept. Negotiations for detailing
this second stage are to start
within six months of the proto-
col's coming into force (which
usually means two or three
years after signing).

* The essential aim of the
first stage will be to bring
about a reduction of the na-
tional emissions of VOCs by 30
per cent from the end of the
eighties to the end of the nineties.

* The signatories shall, within two
years of the protocol’s coming into
force, have introduced emission
standards for new stationary and
mobile sources. No precise levels or
techniques are prescribed. Instead
there will be recommendations in
two technical annexes.

In the current draft of the basic
obligations of the protocol individual
countries are allowed great flexibility,
so as to enable them to sign without
committing themselves to exactly
similar measures in all cases.

In the following the figures in
parenthesis represent proposals or
alternatives that have been put for-
ward but not yet agreed upon.

The draft starts by laying down
that the annual emissions of VOCs
are to be reduced by at least (30) per
cent by (1997, 1998, 2000), using as
abasis (1990, 1987) levels. For some

T
e

countries however the possibility is
left open of confining a correspond-
ing reduction to certain specified
areas — so-called tropospheric ozone-
management areas — within their
countries. This would be allowable
only if the VOC emissions from these
areas alone contribute to the concen-
trations of ozone in other countries.
The possibility is moreover pro-
vided for certain countries to under-
take only to freeze emissions, using
the same base and target years as
above. This would apply to countries
whose annual emissions of VOCs are
less than (500,000) tons, and (20)
kilograms per capita, and (5) tons
per square kilometre. Since reports
on VOC emissions have still not come
to the ECE from all the countries that
are signatory to the convention on
transboundary air pollution, it is
however difficult to estimate how
many will be affected by this ruling.

The protocol will thus, in
this draft version, mean some
countries committing them-
selves to a reduction of at least
30 per cent in about ten years,
while others will be allowed to
increase their emissions for a
time, only having to bring
them down to levels not ex-
ceeding today’s somewhere
around the year 2000.

This “flexible” approach,
allowing countries to sign
while making highly variable
committments, can well give
rise to problems, as for in-
stance regarding interpreta-
tion. It will make it difficult to
determine what exactly any
country has committed itself
to, and whether it is actually
living up to what appear to be
its committments.

In consideration of the abso-
lute necessity to reduce emis-
sions of VOCs in order to pro-
tect both humans and the
natural environment (see AN
4/90, pp 6-7), the protocol as
now drafted is clearly inade-
quate.

According to plan, a final
meeting of the ECE Working
Group on VOCs to agree on the
form of the protocol is to take
place in Geneva on June 3-7. In view
of all that remains unsettled after
two-and-a-half years of negotia-
tions, it seems not improbable that
there will have to be yet another
meeting in the autumn if this docu-
mentis to be ready for signing at the
meeting of the Executive Body of the
Convention in November.

CHRISTER AGREN

*The fifth meeting of the Working Group
on VOCs, set up in 1988 by the Executive
Body of the UN ECE Convention on Long
Range Transboundary Air Pollution to ar-
rive at an agreement, or protocol, for limit-
ing the emissions of volatile organic com-
pounds. The original expectation had
been that a protocol would be ready for
signing in the course of 1990, but the aim
now is to have it ready this year. The UN
Economic Commission for Europe (ECE)
embraces all the countries of Europe as
well as the United States and Canada.
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FRANCE

To improve efficiency

THE LEADING FRENCH car manufac-
turer, Peugeot, has decided to
launch a program to reduce the fuel
consumption of cars to an average of
6 litres per hundred kilometres by
the year 2000 — provided that other
European carmakers do the same.
According to Peugeot, this program
will involve costs of about FF 2.5 bil-
lion over a seven year period. Two

GERMANY

major priorities will be to make cars
lighter and to increase the efficiency
of petrol and diesel engines. As this
is expected to result in an increase
in the price of cars of 3 to 5 per cent,
Peugeot wants all European manu-
facturers to agree to this program,
to avoid price discrepancies.

Source: European Environment Fort-
nightly, No 363, 1991

Tax on emissions and
noise

AUTOMOBILE TAXES in Germany
soon may be based on how cleanly
and quietly a car performs, instead
of on its engine size, as is current
practice.

The German government has de-
cided that future auto taxes should
contain several components. Carbon
dioxide emissions, as an indirect
measure of fuel efficiency, would be
one of the taxable elements. Emis-
sions of traditional pollutants such
as carbon monoxide, nitrogen ox-
ides, and hydrocarbons would com-
prise the second part of the levy.

ESTONIA

Noise levels would constitute the
third. For diesel automobiles, par-
ticulate emissions would also be in-
cluded in the tax equation.

The structure of the tax has not
yet been determined, but it is ex-
pected that the CO2 component will
constitute a substantial proportion
of the tax. Draft legislation is not
expected until late in the year, and
if approved the tax would probably
go into effect in 1993.

Source: M P Walish, Car Lines, March
1991

Trucks worst

IN ESTONIA petrol-driven trucks are
mostly responsible for the air pollu-
tion arising from road traffic.
Freight carrying accounts for more
than half of the total vehicle mile-
age, which in this Baltic country
amounts to about 5 billion kilome-
tres a year.

As estimated by the Technical Re-
search Centre of Finland, the emis-
sions from road traffic amounted in
1989 to 173,000 tons of carbon
monoxide, 59,000 tons of hydrocar-
bons, 30,000 tons of nitrogen oxides,
3200 tons of sulphur dioxide, 2300
tons of particulates, and 100 tons of
lead. Of the country’s total emis-
sions of nitrogen oxides, 57 per cent
came from road vehicles.

Almost all the vehicles on Esto-
nia’s roads have been made in the
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Soviet Union. Since there is no re-
liable data on their emissions, and
the fuel is of greatly varying quality,
certain assumptions had to be made
regarding the emission coefficients
for the various types of vehicle,

Car ownership is still relatively
low in Estonia, being about a third
as high per head as in western Eu-
rope. Although a large number of
cars are now being imported from
the West, most of them are dilapi-
dated and emit large amounts of air
pollutants. A continued increase in
road traffic is to be expected, and
with it an increase in the emissions
of pollutant.

Source: Nordic Road & Transport Re-
search, No. 1, 1991,

Publications

Acid Politics (1991)

By Sonja Boehmer-Christiansen and
Jim Skea. Illustrates the various factors
governing the environmental policy pro-
cess, by examining the attitudes and
reactions to the acid rain problem in
Great Britain and West Germany. Also
compares the differing organization and
structure of the environmental protec-
tion system of the two countries. 296 pp.
Price £39.50. Obtainable from the pub-
lisher: Belhaven Press, 25 Floral street,
Covent Garden, London, England
WC2E 9DS.

The Dirty Man of Europe (1990)

The author, Chris Rose, makes a critical
analysis of British environmental poli-
cy, and describes how Britain, rather
than getting cleaned up, is becoming
dirtier. Published by Simon & Schuster.
Price £8.99, plus £2.35 for postage. Ob-
tainable from International Book Distri-
butors, 66 Wood Lane End, Hemel
Hampstead, England HP2 4RG.

Light Vehicles and Cleaner Air (1990)
Report describing the means available
for further lowering of exhaust and eva-
porative emissions from passenger cars
and light-duty trucks. Proposals for new
Swedish emission requirements are also
presented, as well as an overview of the
consequences of such proposals. 74 pp.
Price 74 kronor. Available from the pub-
lisher: The Swedish Environmental Pro-
tection Agency, Information Depart-
ment, S-171 85 Solna, Sweden.

Critical Loadsto Surface Waters in Fen-
noscandia (1990)

This report describes how critical loads
for acid deposition to surface waters in
Norway, Finland and Sweden are calcu-
lated and mapped. 40 pp. Obtainable
from the publisher: The Nordic Council
of Ministers, Store Strandstraede 18,
1255 Copenhagen K, Denmark.

Mad Car Disease; Britain’s Road to En-
vironmental Ruin (1991)

Report describing the crisis of British
transport policy, including the various
environmental effects of traffic on roads.
Obtainable at a price of £5 from the
publisher: Greenpeace UK, Canonbury
Villas, London, England N1 2PN.

Acld Emissions from Stationary Plant:
Reopening the Debate (1990)

By Jim Skea. An elaborate report on the
British acid rain policy, with particular
emphasis on emissions from large com-
bustion plants. 80 pp. Price £15. Ob-
tainable from the publishers: Friends of
the Earth, 26-28 Underwood Street,
London, England N1 7JQ.




UNITED KINGDOM

Relaxing pollution control

IN A SET OF guidance notes for the
UK’s power stations issued in Feb-
ruary by Her Majesty’s Inspectorate
of Pollution (HMIP), the previously
proposed stringent new limits on the
emissions of nitrogen oxides (NOx)
were set aside in favour of the much
laxer EC standard contained in the
1988 Large Combustion Plant Di-
rective.

The proposed new standards,
which were included in an earlier
draft of the guidance notes, would
have been likely to force the applica-
tion of more advanced cleaning tech-
nologies, such as selective catalytic
reduction (SCR), at new coal-fired
power stations. This technology is
already in successful use in several
countries, most notably in Germany
and Japan, but has yet to be in-
stalled in the United Kingdom.

According to Greenpeace UK, the
pressure to drop the new standards
appears to have come from the soon-
to-be privatized generating com-
panies, which were concerned at the
cost of meeting the stricter limits.

Under Part 1 of the Environment
Protection Act, passed last Novem-
ber, HMIP was given a strong man-
date to enforce stricter UK pollution
control — independently of govern-
ment or industry influence — by im-
plementing the concept of Best
Available Techniques Not Entailing
Excessive Costs (BATNEEC). The de-
cision to drop the stricter NOx stan-
dards for new power stations is, ac-
cording to Greenpeace UK, the first
clear breach of the Inspectorate’s
duty to ensure that BATNEEC is ap-
plied.

“This sets an extremely bad prece-
dent for the future of pollution con-
trol under the new Environment
Protection Act,” said Andrew Tickle,
Greenpeace’s acid rain campaigner,
“It is quite clear that as soon as the
pressure of the generating com-
panies and the government came to
bear on HMIP, the inspectorate caved
in.”
In April, Friends of the Earth UK
accused the chief pollution inspector
of HMIP of defective interpretation of
the new pollution laws and of a
failure to develop an open and even-
handed process. FoE claims that the

Chief Inspector has provided mini-
malinformation regarding hisinter-
pretation of BATNEEC, despite a re-
quirement by the Department of the
Environment that BATNEEC is to be
“applied in a transparent, rational
and consistent way.”

“As the first of its kind, this Pro-
cess Guidance Note represents a
crucial test of the Chief Inspector’s
interpretation of one of the central
principles in the Environmental
Protection Act. The pollution clean-
up requirements have been watered
down, setting the scene for the
wholesale compromise of the gov-
ernment’s new pollution laws,” said
Fiona Weir, air pollution campaign-
er at FoE,

According to recent reports by IEA
Coal Research,* the SCR technology
has proved itself capable of reducing
emissions of nitrogen oxides by 80-

90 per cent with high reliability.
Furthermore, the cost differential
between SCR and low-NOx burners,
which cut emissions by less than
half of this amount (usually by 25-40
per cent), has narrowed substan-
tially since the mid-1980s.

On the world scene, some 150,000
MW of coal-fired capacity has been
fitted with low-NOx burners, while a
further 43,000 MW has been
equipped with SCR systems. In Ger-
many alone, since 1985 more than
30,000 MW of coal-fired capacity has
been fitted with SCR.

CHRISTER AGREN

*NOx control Installations on coal-fired
plants, and Systems for controlling NOx
from coal combustion. Each available
for £85 from IEA Coal Research, Gemini
House, 10-18 Putney Hill, London, Eng-
land SW15 6AA.
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ACID RAIN

Damage will continue

A TENTH OF THE British countryside
is condemned to decades of acid rain
damage. This will, according to
Friends of the Earth, be the result of
the government breaking its com-
mitment to protect vulnerable envi-
ronments.

Official maps show that by the
year 2005 environmental damage to
extensive parts of Wales, Scotland,
the West Midlands, the Peak Dis-
trict, the Lake District, and North-
umberland will continue. This is
after the clean-up measures re-
quired by the EC Large Combustion
Plants Directive and by new UK pol-
lution laws have been implemented.

For 8 per cent of the UK surface
area, soils will be subject to sulphur
deposition in excess of critical loads
(the levels of pollution that can be
tolerated without adverse environ-
mental effects.)
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The two electricity generating
companies, National Power and
PowerGen, intend to fit only three
power stations with flue-gas desul-
phurization (FGD) equipment. In
order to protect sensitive areas in
Britain, additional power plants
would have to cleaned up. Friends of
the Earth hasidentified eight plants
as priority power stations to be
equipped with FGD. These are large
and relatively new plants, which
contribute to sulphur deposition on
the sensitive areas that need protec-
tion.

Recent research shows that emis-
sions of sulphur dioxide would have
tobe cut by over 80 per cent in order
to stop acid rain damage and to
allow the recovery of acidified sur-
face waters in the UK.

CHRISTER AGREN
Areas of the UK in which the critical

loads for acid deposition will still be
exceeded after the year 2005.

B Not protected

GROUNDWATER

Threatened by
acidification

ACIDIFICATION IS tending to cause
an increase in the concentrations od
aluminium and other potentially
toxic metals in the groundwater in
the British Isles — as may be seen
from the findings of an investigation
recently carried out by the British
Geological Survey (BGS).* This re-
vealed zones of acidified ground-
water with abnormal concentra-
tions, mostly of aluminium, but also
of metals such as zine, copper, and
nickel.

*Trace element occurrence in British
groundwaters. Obtainable from the Brit-
ish Geological Survey, Keyworth, Notting-
ham, England NG12 5GG.

BUILDINGS
Great saving

from reduction
of pollution

IN BRITAIN BILLIONS of pounds for
the repair and maintenance of build-
ings could be saved if concentrations
of sulphur dioxide were reduced by
30 per cent, according to an estimate
of ECOTEC consultants made on be-
half of the Ministry of the Environ-
ment.

The savings over a 30-year period
would, they say, probably amount to
£9.5 billion, but might be as much as
£17 billion, if only modern buildings
are considered. A reduced need for
repairs to historic monuments
might bring a further saving of £80-
160 million. The economic gain from
avoiding damage to the latter
should however be much higher
than the cost of repairs. By taking
into account the willingness-to-pay
of visitors to historic buildings, ECO-
TEC puts the gain at £1.9 billion.

The cost of reducing SO2 concen-
trations by 30 per cent would in all
probability be lower than the poten-
tial savings as decribed above. Such
a reduction would moreover mean
less damage to soil, groundwater,
surface water, vegetation, and hu-
mans.




ENERGY

Consider what you need

SWEDEN COULD REDUCE its overall
emissions of carbon dioxide by at
least 10 per cent by 2010, as com-
pared to the level of 1986, according
to a study by Thomas B. Johansson,
at the Department of Environmen-
tal and Energy Systems Studies at
the University of Lund. This could
be achieved solely through im-
proved energy efficiency and the use
of renewable energy resources.

The following acount of the study
is taken from an article by Deborah
MacKenzie which appeared in the
New Scientist earlier this year.

The writer notes that its positive
conclusion results from using a
simple, yet innovative, approach —
like that of an ordinary householder
who might think it normal to esti-
mate needs, list the various ways of
filling them, then adopt the cheap-
est options. But the energy business
does not work that way today.

According to Professor Johans-
son, government planners typically
assess how energy demand has
grown alongside economic growth.
Then, for an economy forecast to
grow a certain amount, they predict
that a corresponding amount of
extra energy will be needed. They
then build the plants required to
generate the energy.

The alternative, says Johansson,
is to plan your power supply

less money required to install equip-
ment or buy fuel. On the other hand
it might mean less COz2.

That is the analysis Johansson
has done for Sweden. The results
show that Sweden can spend less
than it now expects on district heat-
ing and electricity, and still cut CO2
emissions by 35 per cent from these
sectors by the year 2010 (see figure).

In Sweden, if there are no in-
creases in energy efficiency, the
electricity demand in 2010 will be
for 194 terawatt-hours {TWh) of en-
ergy —half as much again as today’s
demand. (Each TWh is 1000 million
kilowatt-hours, kWh.) But with
electricity prices expected to in-
crease 50 per cent by 2010, the extra
cost of power should, in itself, lead
consumers to increase their own en-
ergy efficiency. Johansson calcu-
lates that efficiency will increase
enough in this way to allow the de-
mand for electricity to be met by
only 140 TWh.

The government can, however,
promote a more extensive adoption
of efficient technology than would be
achieved by relying on such market
forces. Methods could include im-
posing efficiency standards, allow-
ing tax concessions for efficient ap-
pliances and replacing electric space
heating, common now in Sweden

with its abundant electricity, by
more efficient heat pumps and fuel.

If such measures lead to replace-
ment of all today’s inefficient equip-
ment, as it wears out, by the most
efficient equipment now on the mar-
ket, Sweden will need only 111 TWh
of electricity in 2010, rather than
140 TWh. If consumers adopt en-
ergy-efficient equipment currently
in the research and design stage as
well, Sweden can meet its electricity
needs with 96 TWh by 2010 — a drop
in power requirements of one-third.
This, says Johansson, is the benefit
of calculating energy requirements
in terms of need, rather than supply.
Increased efficiency can be taken
into account.

The environmental impact of such
increase in efficiency, however, de-
pends on how you generate the
power. Johanssons’s team has calcu-
lated the effect of different energy
mixes, used at different levels of ef-
ficiency. One energy mix simply
chose the cheapest options for sup-
plying energy — using entirely coal,
oil and natural gas. Another chose
energy sources that minimized the
production of CO2.

The solution that produced least
€02 used no coal, some oil and gas,
but substantial biomass, a renew-
able fuel that does not increase the

net amount of CO2 in the

in terms of the services you
need, considering the possi-
bility of making existing en-
ergy go further, as well as
simply generating more
power. The point is to pro-
vide “hot showers, cold her-
ring” and whatever else elec-
tricity users want, rather
than power for its own sake.

It may not be possible now
to reorganise the power in-
dustry to sell services,
rather than energy, but it is
at least possible to plan in
terms of the uses to which
the energy must be put. The
planner can then show how
to meet those needs, either
by generating more power,

Billions of doliars

Megatons of carbon

atmosphere.

Reference

scenario Efficiency

Vattenfall, the Swedish
energy board, estimates
that Sweden already has
50 TWh per year of un-

High
efficiency

used biomass power,
chiefly the branches,

bark, sawdust, and other
residues from the forest
industry. To this Johans-
son’s team added another
40 TWh per year that
Sweden could produce
from energy plantations
of fast-growing trees in-
tended only as fuel. They
calculated the energy,
and costs, that would re-
sult if the wood were used
to fuel highly efficient co-

or by using existing supplies
more efficiently, for the least

Economic dispatch d
Environmenta! dispatch

Natural gas/biomass

1986 amissionsg e

generating power sta-
tions, where both the

cost. Least cost might mean

10

electric power generated
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by steam, and the waste heat, are
used. They rounded off the environ-
mental scenario by including the 3
TWh of wind power that Vattenfall
thinks could be installed in Sweden
by 2010,

The team then calculated the
costs, both in money and COg2, of each
energy mix at three different levels
of efficiency: efficiency improved
only by market forces, adoption of
all commercially available efficient
technology, and using efficient tech-
nology now in the planning stage.

Not surprisingly, the more energy
efficiency was included, the cheaper
energy became. More surprisingly,
there was little difference in price
between scenarios that optimized
costs, and those that optimized COz.
All the options came out filling
Sweden’s energy needs at a cost of
between $5.5 and $7 billion per year,
or from 2 to 2.9 cents per kWh. Elec-
tricity in Sweden now costs 2.8 cents
per kWh.
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The real surprises were in CO2
production under each scenario. If
the basic source of power was fossil
fuel, no amount of efficiency was
enough to reduce CO2 emissions
from the electricity and heating sec-
tors to the 1986 level of 11 million
tons per year — equivalent to 3 mi-
lion tons of carbon. (Note: The Swed-
ish parliament decided in 1988 to
keepnational carbon emissions at or
below the 1987 level.) Even with
maximum efficiency, this plan, al-
though otherwise the cheapest, pro-
duced 7.6 million tons of carbon per
year (see figure).

But even by relying on biomass,
Sweden will not meet its targets un-
less overall energy needs are re-
duced by efficient technology. Maxi-
mum use of biomass, plus market-
driven energy efficiency, still pro-
duced 5 million tons of carbon per
year. Using commercially available,
efficient technology in the plan
using biomass, carbon emissions

drop to 2.7 million tons. The target
can be exceeded, with carbon emis-
sionsfalling to 1.9 million tons, ifthe
most efficient technology that re-
searchers can imagine is adopted.

Johansson’s team tested a third
energy mix that did not achieve the
target of stabilizing CO2 emissions,
This was a halfway house in which
Sweden used no coal, and only its
existing biomass, without the en-
ergy plantations. The rest came
from natural gas. Gas is promoted in
some countries, including Britain,
as a way to reduce emissions from
fossil fuels, because it generates less
CO2 per unit of energy produced.

In Johansson’s model, this option
produced lower emissions, but they
were not low enough. It produced 3.8
million tons of carbon per year, even
with the highest levels of energy ef-
ficiency.

The difference between the cost of
energy under these low-CO2 scena-
rios and the costs of the other plans
gives the cost of achieving Sweden’s
COz2 target. The plan that produces
the least CO2 costs less than than
simply letting market forces pre-
vail, because its high level of energy z
efficiency saves enough money to
pay for the investment needed to %
switch to biomass production. %

Johansson estimates that under
such a plan Sweden would gain $40 .
for every ton of carbon it does not 3
produce but would have produced °
under market forces alone. But this
would not be the cheapest option.

Carbon emissions in the cheapest
plan are less than under market
forces, thanks to the efficient meth-
ods it uses. But they are far too high
to meet Sweden’s target. The dif-
ference in cost between the cheapest
scenario and the plan that produces
least COz is $102 for each ton of
carbon not released. This may be
taken, says Johansson, as the cost to
society of adopting an energy policy
which minimizes COg2, versus one
that minimizes costs.

The introduction by the Swedish
government of a tax on carbon emis-
sions in 1991, at a rate of $150 per
ton of carbon, should generate the
extra revenue needed to pay the
higher cost of replacing nuclear en-
ergy with biomass, compared to re-
placing it with fossil fuels.

New Scientist
February 16, 1991
By permission
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SCANDINAVIA

Energy and the environment

IN A REPORT entitled Energi 2030, a
group of researchers from Norway,
Sweden, and Denmark have pre-
sented the findings of a study to see
how these countries could reduce
emissions of pollutants arising from
the use of energy to levels com-
patible with environmental goals
during the next forty years.

The study proceeds from the as-
sumption that to avoid an increase
in the greenhouse effect, a global
reduction of emissions by 80 per cent
will be required for carbon dioxide.
On a basis of equal sacrifice, this
would mean 90 per cent for the
Scandinavian countries.

As regards sulphur dioxide and
nitrogen oxides, the goal should be
to reduce emissions to levels where
the depositions would no longer
harm the most vulnerable of the
Scandinavian ecosystems.

LikeJohansson and his associates
in Lund (pp 10-11), the Energi 2030
group rejects the traditional way of
assessing the demand for power as
a paralleling of economic growth,
measuring it instead in terms of the
need for services. Their conclusion is
that the current level of services can
be maintained while using much
less energy than is consumed today.
Efficiency is thus again the keyword
— although an increasing use of re-
newable energy resources will also
be necessary, especially in Sweden
and Denmark.

The possibilities of saving energy
were studied on the basis of a survey
covering 140 sample items. Among
these were nine kinds of domestic
appliance, nine types of dwelling,
fourteen industries, and twenty-
four means of transportation, in ad-
dition to energy supply sources. In
each case the present average en-
ergy efficiency was compared with
that obtainable from the use of the
best current prototype technology
(the latter being named EFT, the ac-
ronym for “efficiency improving
technology” in Norwegian, the lan-
guage of the report).

In the case of industry it turned
out that energy consumption could
be reduced by 40-50 per cent
through the application of EFT, and
that a reduction of 60-70 per cent

would be attainable in the domestic
field. Since improvements are also
possible on the supply side, the total
savings would be still greater.

The three scenarios that were set
up all assumed that the current EFT
would be in general use by 2030.
Only housing had to be exempted,
since most of the buildings would
still be there in forty years, and low-
energy solutions require new kinds
of construction.

Calculations showed that in Nor-
way and Sweden the same per capita
level of energy services could be main-
tained in 2030 with less than 50 per
cent of today’s energy consumption,
while Denmark could manage with
under 30 per cent. This would presup-
pose technological improvements to
EFT levels and certain structural
changes in the transport sector.

With the further technical im-
provements in efficiency of 10-15 per
cent assumed for various sectors in
subsequent scenarios, energy con-
sumption could be brought down to
40 per cent of current levels in Nor-
way and Sweden, and to 20 per cent
in Denmark. Apart from population

Under critical loads
yet same services

developments, the difference is due
to the fact that Denmark has much
to gain by phasing out energy-wast-
ing power plants fired with coal.

Such general reductions will how-
ever not suffice for the attainment of
environmental aims. It will also be
necessary to replace fossil fuels with
renewable energy resources. In Nor-
way already more than half the en-
ergy comes from such resources, so a
50-per-cent reduction of consumption
can be achieved without their further
use. Since there is relatively little use
of renewable energy in Sweden, and
still less in Denmark, there will on the
other hand have to be greater re-
course in these countries to bio-en-
ergy, solar, and windpower.

It will be fairly easy, when renew-
able energy hasbecome available, to
substitute it for fossil fuel in station-

ary plants, such asthose forheating.
Given the current technology, this
will be more difficult in parts of the
transport sector and the basicindus-
tries. The scenarios therefore as-
sume that a small amount of fossil
energy will still be needed for such
purposes in Sweden and Norway. In
Denmark the proportion will be
greater, because there most of the
land transport will have to be run on
fossil fuel, since it is thought there
will not be enough from renewable
sources available for this purpose.

By applying the technology to im-
prove efficiency, and using renew-
able domestic energy resources, the
three Scandinavian countries
should, while maintaining current
levels of energy services, be able to
reduce their emissions of SOz and
NOx to well under “critical load”
limits — now set respectively at 8.3
and 7.2 kilograms per capita per
annum. These are the amounts that
the most vulnerable ecosystems are
calculated to be capable of with-
standing, provided the per capita
emissions are the same for all the
countries contributing to the acidifi-
cation of the area.

Under the same presumptions,
both Norway and Sweden could
meet the target for CO2 emissions,
and reduce them by 93 per cent from
today’s levels. In Denmark, where
the emissions per capita are now
highest, a similar percentual reduc-
tion could be achieved, but this
would not suffice to meet the envi-
ronmental target.

If on the other hand Denmark
were able to import electric power
and fuels based on biomass from
Norway or Sweden, and soreduce its
need to rely on fossil fuel for trans-
portation, the CO2 target could be
met there too. The possibilities of
coordinating the energy systems of
the three countries to a great extent
will be examined in the next stage of
the Energi 2030 study — which will
also consider the political and eco-
nomic measures that will be neces-
sary for achievement of the goals
now set up, as well as the effects of
a change-over on business activity

and employment.
G.HOWARD SMITH
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GERMANY

Arguing a tax on energy

THE FISCAL APPROACH is one means
of steering economic development
and cutting pollution. Recently the
German Bund fiir Natur und Um-
weltschutz, with 190,000 members,
released a study explaining its pref-
erence for an energy tax, which
could lead to energy savings of 50-80
per cent, according to sector.

There are in principle a number of
ways to realize the proposed tax.
Among the possibilities are a tax on
final energy use or one on secondary
energy production. These tax forms
would, for practical reasons, have to
be complemented with a sizeable tax
on the discharge of waste heat. Only
in that way could the large heat
losses of thermal electric generating
plants be incorporated into the price
system. The complications con-
nected with such a solution can be
avoided through a tax on primary
energy, which the BUND prefers.

This should cover all forms of en-
ergy except renewable ones, i.e. both
fossil and nuclear energy. The BUND
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is pleading for a general coverage of
this kind and for a uniform tax rate
in order to prevent conflicts over nu-
clear power, and the supposed ad-
vantages of one or other type of en-
ergy blocking the introduction of an
energy tax. This reasoning is even
more valid in an international per-
spective, since countries rely on
quite different energy supply mixes.

The choice of a tax on primary
energy implies taxing imports of
secondary energy to avert unethical
tax avoidance, the consequence of
which would simply be to shift emis-
sions to other countries. A similar
problem occurs with respect to the
import of energy-intensive materi-
als such as aluminium and alumin-
ium products, or, for that matter, of
all products involving an energy
input.

Nuclear energy, the production
and use of which should be stopped
immediately, has to be converted for
the purposes of tax calculation to
equivalents of primary, secondary,

or end energy forms until the time
for its use will have ended.

In the case of a primary energy
tax, as preferred by the BUND, it is
necessary to decide whether to con-
sider the different uses of primary
energy. The tax burden on primary
energy forms can be apportioned
proportionately according to the en-
ergy content of secondary forms (e.g.
electricity and district heat). As an
alternative, it could be weighted
more in favour of the more valuable
secondary forms (e.g. electricity) to
the benefit of those forms with low
energy that are nonetheless used,
such as district heat.

While energy-tax rates should re-
flect the ecological costs of energy
consumption, they should be set pri-
marily according to the energy sav-
ings that are aimed at. The tax
should be introduced step-by-step,
beginning with low rates that are
regularly increased until they reach
the required level. Producers could
then plan their investments accord-
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ingly. The initial rate should be set
at (an additional) 2 Pfennig/kWh on
the primary energy level.

Yearly increases should lie some-
where between 0.5 and 1 Pfen-
nig/kWh until the desired level of
about 5 to 10 Pfennig/kWh of (addi-
tional) tax on the primary energy
18%el is reached. The lower rate
would generate, in the case of a tax
on primary energy production, year-
ly revenues of DM 150,000 million (in
1986 prices) for the current levels of
production.

In comparison, the crude-oil tax
on petrol generated revenues in
1985 of DM 23,000 million, and
together with ahost of other existing
energy taxes and charges, a total of
DM 32,000 million. Available esti-
mates and data as to demand reac-
tions to energy price changes sug-
gest that the allocative effect of a
primary energy tax of between 5 and
10 Pfennig/kWh would lower energy
consumption by about 50 per cent
and more in the medium to long run.
This presupposes a lifting of the bar-
riers to adjustments to higher en-
ergy prices. The technical potential
for realizing these savings is avail-
able in most sectors.

Recent estimates of the technical
energy-savings potential arrive at
demand reductions of about 80 per
cent in several sectors (space heat-
ing, electricity consumption, petrol
consumption). These savings would

14

be economical if energy prices were
substantially higher than they are
today. There is also a significant
potential for savings in industry.

It seems that the price sensitivity
is especially low as regards private
car use, at least in the short term.
Additional measures would there-
fore be appropriate.

The proposed level for an energy
tax is also supported by preliminary
calculations of ecological and social

Energy taxes should
be set primarily
according to the
required savings

costs of energy consumption. Olav
Hohmeyer arrives at costs of 4-9
Pfennig/kWh for electricity from
generating plants oprating on fossil
fuels, and 10-21 Pfennig/kWh for
electricity from nuclear generating
plants. The weighted average for the
Federal Republic of Germany would
be 5-12 Pfennig/lkWh for electricity
from all types of generating plants.
Homeyer’s calculations, based on
end use of energy, fail to include all
the ecological and social costs for
these forms of electricity produc-

tion. But these are either difficult or
impossible to value in money.

It is quite possible to assume eco-
logical and social costs of 10 Pfen-
nig/lkWh for electricity. These are
equivalent to 3.5 Pfennig/kWh for
primary energy if one converts on
the basis of the usual assumptions
about energy transformation effi-
ciencies in electricity generating
plants. This justifies the proposed
goal for a tax rate of 5-10 Pfen-
nig/lkWh on primary energy if one
makes allowance for the ecological
and social costs that have not been
included in the calculation or proved
impossible of monetarizing.

Renewable energy sources, e.g.
wind power or photo-voltaics, ac-
tually generate a net ecological and
social gain, thus providing a reason
for exemption from the energy tax.
This net gain would actually justify
additional measures to encourage
their use, such as subsidies for mar-
ket introduction, prescriptions for
solar energy use, etc.

Therefore, the BUND proposes that
renewable energy for own consump-
tion should be exempted from tax.
Commercially produced renewable
types of energy should also be
exempted until further notice, de-
pending on the demonstration of
their environmental acceptability.
Extract from article A tax en energy, in
Metamorphosls, No 8-7, 1991, published
by the European Environmental Bureau.
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In the run-up to Rio

DURING THE EIGHTIES there was a ten-
dency for environmental debate to con-
centrate on single issues, such as forest
decline and the use of pesticides. Arever-
sion to consideration of the interacting
effects of environmental problems took
place after publication of the Brundtland
report in 1987, and launching of the idea
of sustainable development. It became
evident that the application of technical
measures, such as filters on power sta-
tions and catalyzers on cars, would by no
means suffice to surmount the problems
of the environment.

Attention turned to the need for a
general reorientation of energy and
transportation systems, and changes in
lifestyles, particularly in the industrial-
ized countries. There also came a grow-
ing awareness that bringing about such
changes would require economic mea-
sures as well.

In May last year a conference was
called in Bergen, Norway, by the UN
Economic Commission for Europe and
the Norwegian government. Taking
part were environmental ministers
from thirty-four countries in the ECE
group — the aim being, in fulfillment of
the name of the conference, Action for
a Common Future, to discuss ways of
achieving sustainable development
within the Commission’s sphere.

Two months earlier 300 repre-
sentatives of environmental organiza-
tions in the ECE countries had met on
the Danube to hold what was called a
bridging-the-gap conference. The agen-
da for action that was agreed on the trip
between Vienna and Budapest was lat-
er submitted to the ministers at the
meeting in Bergen.

The Bergen conference was one of
five regional meetings in preparation
for the global UN Conference on Envi-
ronment and Development (UNCED),
popularly known as the “Earth Sum-
mit,” which is to be held from June 1-12,
1992, in Rio de Janeiro. Campaigns for
this event are now being prepared by
NGOs all over the world, and a conferen-
ce with about 1000 delegates is being
arranged in Paris, December 17-20, to
prepare an NGO memorandum for the
UNCED meeting.

What then are the actual proposals
that are being put forward by govern-
ments and NGOs for dealing with the
environmental crisis? If we confine our-
selves to matters concerning energy
and air pollution, they appear princi-
pally as follows.

Among renewable energy resources,
the Brundtland report points to wood,
plants, dung, falling water and geother-
mal, solar, tidal, wind, and wave power
as huge potential sources of primary
energy. It also says the most cost-effec-

tive and environmentally advantage-
ous solution to the energy problem lies
in efficient use. And as regards the
long-range transport of air pollutants
and forest decline it concludes that no
single strategy for control is likely to be

An obvious need
fo speed up the
preparatory work

effective, but that an integrated mix of
strategies and technologies will be re-
quired, tailored for each region.

As a complement to this general state-
ment, the NGO conference on the Danube
steamer submitted the following specific
demands:

Intheindustrialized countries, emis-
sions must be brought down below the
critical loads for the environment by
reducing
* Sulphur dioxide by 90 per cent
* Nitrogen oxides by 75 per cent
* Ground-level ozone concentrations
by 75 per cent
* Carbon dioxide also by 75 per cent
(with a reduction of 20 per cent already
by the year 2000).

In these developed countries, there
should be a reduction in the use of pri-
mary energy by 50 per cent by 2025,
combined with a commitment to obtain
50 per cent of the supply of electricity
from renewable, environmentally be-
nign sources. The conference further
demanded:
¢ Decentralization of the energy supply
system.

* That funding of all energy projects
and programs be based on the principle
of sustainable energy use.

¢ The establishment of a new institu-
tional structure for energy supply, with
an emphasis on end use rather than on
production.

¢ Jettisoning the idea of nuclear power
as a sustainable means of generating
electricity. Nuclear power should be no
part of a sustainable energy strategy.
* Full reflection of the environmental
and social costs of generating and sup-
plying electricity in the prices paid by
consumers.

* Diversion of investment in research
from nuclear and military purposes to
the development of energy-efficiency
technologies and renewable sources.

* An updated system of energy label-
ling, and mandatory standards for prod-
ucts and processes for the improvement
of energy efficiency in buildings and ap-
pliances.

¢ Reductions in emissions from the
transport sector should accord with the
overall targets for energy and emission
reductions. There should be no further
expansion of the network for primary
road transportation. The ECE countries
should commit themselves to reducing
vehicle use and improving vehicle effi-
ciency so as to make possible a reduc-
tion of 50 per cent in road traffic by the
year 2000.

¢ Investments must be switched from
road to rail traffic, with emphasis on
the development of the rail freight net-
work and fast passenger trains. New
cars, buses, and trucks should conform
to best available technology for the re-
duction of emissions. The Californian
or still better standards should be im-
posed in all ECE countries.

In the Ministerial Declaration from
Bergen there is the following state-
ment:

“Taking into consideration that the
ECE region presently accounts for about
70 per cent of global primary energy
and fossil fuel use, we assume a major
responsibility to limit or reduce green-
house gases and other emissions and to
lead a global effort to address this mat-
ter by promoting energy efficiency,
energy conservation and the use of en-
vironmentally sound and renewable
energy sources.”

The Declaration contains no specific
commitment to reducing emissions of
carbon dioxide. Nor were any definite
targets figures agreed upon for energy
saving, transportation or other emis-
sions.

Governmental preparations for the
UNCED conference are now concentrat-
ing on the formulation of a Climate
Convention, which might be adopted by
the UN either in 1992 or 1993.

Although the questions of trans-
boundary air pollution, energy saving,
and transportation policies are all on
the agenda for the UNCED conference, it
is not clear whether the governments
will be making any new commitments
in these respects. A large number of
environmental NGOs are currently en-
gaged in developing practical proposals
for strategies to achieve the necessary
changes in, for instance, our transport
and energy systems.

There is an obvious need to speed up
the constructive work, as the chances of
having any real influence on the UNCED
agenda will decrease progressively as
the time for the conference draws clos-
er. It is expected that the agenda will
be more or less finalized at a govern-
mental preparatory meeting in Geneva
as early as this August.

REINHOLD PAPE
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Sensitive ecosystems
continued from front page

cations from the soil, and also be-
cause the greater flow of water de-
creases the ability of the soil to neu-
tralize the acid depositions.

A combination of these various
factors results in eight sensitivity
classes, which for practical reasons
have been reduced to five, for pres-
entation in the form of a map (Fig. 1
on front page).

Previous research into the sensi-
tivity of various ecosystems to acidi-
fication, together with critical-load
limits for sulphur and acid deposi-
tions, has then been used by SEI to
quantify its five relative sensitivity
classes. Through such combination
an indication can be obtained of the
amounts of acidic deposition the
various areas can withstand with-
out suffering damage.

For the Class 5 sites, the most
sensitive, a deposition target has
been set of 20 kilo equivalents hy-
drogen ions per square kilometre
per year (keq H+/km2), which corre-
sponds to a deposition of 3.2 kilo-
grams of sulphur per hectare a year.
For Class 4 it is 40 keq H+/km2,
Class 3 80, and Class 2 160 keq. The
least sensitive areas, classed 1, are

assumed to be able to support de-
positions of more than 160 keq
H*/km?, or more than 25 kilograms
of sulphur per hectare a year.

By comparing maps based on the
size of the depositions that the vari-
ous areas are assumed to tolerate,
with others showing the actual fall-
out over Europe (Fig. 2), further
maps have been developed to see
where depositions exceed the target
values (Fig. 3). Data on the emis-
sions, exports, and imports of air
pollutants are compiled for each
year by the EMEP (see AN 1/91, pp
12-13), and the EMEP transfer model
has been used by the SEI in building
up its map of depositions.

A country-by-country compilation
of critical loads, confined in the first
place to sulphur and total-acid deposi-
tions, has been underway since last
year (the acidifying effect both of sul-
phur and nitrogen being included in
the latter). The work is being coordi-
nated under the Convention on Long
Range Transboundary Air Pollution
as part of the UN Economic Com-
mission for Europe. The first com-
plete map of Europe resulting from
such national recordings is expected
to appear during the summer.

Compilations of this kind will for
instance be used in the negotiations

that are now proceeding in regard to
new international agreements for
reducing emissions of sulphur and
nitrogen. Since one existing agree-
ment, the so-called sulphur protocol
of 1985, will elapse in 1993, a new
one should be ready before that date.
It had already been agreed, within
the ECE Convention, that new agree-
ments should be based on the criti-
cal-load concept.

Strategies for limiting the emis-
ions of acidifying substances can be
developed through the use of intru-
ments such as the RAINS computer
model evolved at the International
Institute for Applied Systems Anal-
ysis (IIASA). Such strategies could
for instance aim in the first place at
reducing the emissions from sources
that contribute most pollution to the
most sensitive areas. By using com-
puter models the strategies could
also be made as cost-effective as

possible.
JENS BUSCH
CHRISTER AGREN

*The Relative Sensitivity of Ecosys-
tems in Europe to Acidic Deposition, by
M. Chadwick and J. Kuylenstierna. Ob-
tainable from the Stockholm Environment
Institute, Box 2142, S-103 14 Stockholm,
Sweden.
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