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International Co-operation to Combat Acid Rain

MarcA. Lewy

The Nature of the Problem

The combustion of somefoss| fudsreeases compoundsinto the
amogpherethat arecapableof traveling hundredsof miles When
they eventudly land they an cause damege to crops

ecosystems, buildings, and human hedlth. This phenomenon has
been given thename‘adid rain’, becauise often deposition occurs
through mixing with predpitation, and because often the
mechaniam thet does the damage is adidification But ‘add rain’

has come to meen more then acid rain. The labd is now used to
cover the longrange trangport of pollutants (whether or not

deposition occursthrough predipitation) that cause harm through
mechaniams of dther addification or oxidization The most

important pollutants are sulphur dioxide (SO,), nitrogen axides
(NOy), andvalatileorganic compounds (VOCs).

Both adid predipitation and long-range trangport of ar pallution
were known long before add ran became the subject of
internationd controversy. The Scottish chemist Robert Angus
Smith described acid rain as a.consequence of high levels of cod
burning in nineteenth-century England, publishing hisaccountsin
an 1872 book (thet coined theterm).lAnd Ibsenwrote of thefoul
ar tha ravdled acrossthe seafrom Britain. But the contemporary
understanding of acidrainisof morerecant arigin. It beganin 1967,
when Swedish chemig Svante Odén hypothesized thet the
increeding didity in Swedishriversandlakeswesttributabletoar
poliution travelling from continental Europe and Britain® Océn
cdled this ‘an ingdious chemicd war', and warned thet it would
reduce fish populations, harm forests, increase plant disesses, and
da‘nagenﬂaids3 With scientific acumen and activigt zeal, Odén
launched themodern acid rain controversy.

Since then the acid rain problem in Europe has gone through
three didinct phases—a long period of stdemate, lagting until
1982; aperiod that witnessed dramdtic changeindomestic palicies,
roughly from21982 to 1988; and findly the current pariod in which
internationd polidiesareundergoing Sgnificant change.

1968-1982: Salemate

Between the time of Odén's discovery and 1982 the primaty lines
of corfflict werefixed. On the one Sde were Siveden and Norway,
which recognized serious domedtic acid rain damege in lakesand
sreems, much of it caused by imported sulphur dioxide. On the
other Sde wasthe entire ret of Europe, which was being blamed
for exporting slphur dioxide During this period Sweden and
Norway atempted, without SUCCESS, to

persuade their neighboursto reduce emissons of SO, Therest of
Europe hed little incentive to comply with these requests. Other
countries were free of adid rain damage, asfar asthey knew, and
reducing emissbns was bound to be expensive. The persuasive
effort continued, however. Sveden highlighted the issue &t the
1972 Stockhaim Conference on the Humean Ervironment. Sweden
and Noway persueded the Orgenization of Economic Co-
operaion and Devdopment (OECD) to carry out studies of the
phenomenon, and to issue principles on transhoundary air
pallution. An important triumph for Scandinavian diplomecy
occurred in the mid-1970s when the unlikdy dly of the Soviet
Union joined forcesto pushfor aregiond conventiononaddran.
The Soviets were not concerned about add ran as an
environmentd problem, but saw init apoterttialy useful vehidefor
furthering the détente process. In 1979 the Convention on Long
Range Transboundary Air Pallution (LRTAP) wes sgned by
thirty-three gates, induding Canedaand the United States.

LRTAPwas an important victory for the Scandinavians, but it
did not regpimmediate benefits. The convention committed perties
to broed principles and joint research activities but not to any
concrete meesures to reduce adid rain. For the first few years of
LRTAPsexigencetherewaslittleindication thet therest of Europe
was going to behave any differently just because a convention
had beensgned.

1982-1988: Least-Common-Denominator
Agreaments
But dl this changed in 1982, and this year therefore marks the
beginning of the second phase of the conflict, lading
goproximatdy up to 1988. In 1982 the Gaman hidogis Bemhard
Ulrich discovered anew kind of forest Sickness, Waldsterben and
hypothesized that it was caused by adid rain. Ulrich announced
hisfindingsat the 1982 Stockholm Conference on Acidification of
the Environment, where German government officias announced
they hed joined Norway and Svedenin sesking reductionsin SO,
emissons Thiswasakey turning-point for many reesons. German
support guaranteed not only serious SO reductions in a large
polluter, it aso added a powerful pdliticad dly to the Scandinavian
cause Moreover, the discovery that terredtria ecosysemsmight
be threatened by adid rain dresticaly dtered the geopaliticl mep.
Addrainwasnolonger aScandinavian problem; it waspotartialy
acontinent-wideprablem.

Internationd co-operation during the second phaseentalled two
rdaed ediviies—odlaborative sdence and  adversaid
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diplomacy. The combination of the two resulted in a par of
protocals to the LRTAP convention—a 1985 protocol sgnedin
Hesinki to reduce sulphur emissons, and a 1988 protocol Sgned
inSofiatofreezeemissonsaof NO,,

The collaborative science, organized through LRTAP working
groups, was important for advanding the sate of consenaud
knowledge about the extent of adid rain damage and about the
naure of transhoundary flows The pdliticaly mogt important
science was probably that conducted under the auspices of the
Working Group on Effects and the European Monitoring and
Evduation Programme (EMEP). The Working Group on Effects
ovasaw collaborative ressarch on forests, materids, freshwater
ecosydems, aops and integrated monitoring. This research
helped solidify aconsensus about theimportance of the acid rain
problem, and in some cases led countries to discover domedtic
add rain damege that they had not expected to find. The United
Kingdom probably represents the darkest example of this latter
phenomenon

EMEP engeged in highly sophigticated monitoring of pallution
flows and moddling of transborder flows It grew out of early
OECD work inthe1970s when apriority wasto determinewhether
addifying compounds redlly did travel long disances ASEMEP
grew in sophigtication it acquired the cgpacity to pinpoint with
increesing precision the origin and eventud deposition of sulphur
dioxide and nitrogen oxides This furthered the stientific god of
understanding the acid rain problem on acontinentd scae. It dso
contributed two key pdliticd benefits Firg, it etablished quite
dearly whothe*‘good guys and ‘bad guys were. And secondly,
it crested aveification capability thet medeit dmog impossbleto
cheat onapromiseto reduceemissionswithout getting caught.

The adversaid diplomacy built on the foundation of this
collaborative science. Growing knowledge of the sverity of the
add rain prablem, and of who was respongible for it, helped put
pressure on states to reduce emissions. The focd points for this
diplomacy were the Sulphur and NQ, Protocols: The Sulphur
Protocol asked dates to reduce their emissons by 30 per cent by
theyear 1994, using 1980 ssabesdine Betwean 1983and 1985the
nunber of supportersaof the protocol grew from six to twerty-one.
Highlevel medtings in Ottawa and Munich in 1984 helped keep
the converdon process going. In the end, the United Kingdom
and Poland refused to Sgn the pratocal, as did the United States;
but dl other sgnificant contributorsto theacid rein problem agresd
toreduceemissons.

They signed for avariety of reasons One group, induding the
Scandinavians, Netherlands, Germany, Switzerland, and Audtria
did s0 because of an awareness that acid igin was a srious
domestic problem that required mulltilatera action. Ancther group
cdeulated tha reducions wee going to hgppen

anyway, thanks to changing energy palidies; this group induded
Faxce Bdgum, and Itdy. Fndly, may esdem Wloc
governments signed for opportunidic reasons, aming both to
keep divethefruits of their cooperation with Scandinaviaand to
embarass the United States and Britain, while never intending to
undertake seriousreduction mesauresat home:

The result was aprotocol in which not a single Sgnatory
planned to use the insrument as a guide to sulphur reductions.
Thefirg two groupswere ableto ignoreit because their domestic
mesaures exceaded the required 30 per cent; and the find group
intended to cheat fom the beginning. The only exception isthe
Soviet Union, which probably did take the protocol serioudy,
owing to its high diplomatic sakes in the convention. Thisisan
exogption without a difference, however. The Soviet Union
engineered an exception into the protocal permitting it to reduce
‘transborder fluxes ingead of total emissons Asalargecountry it
could, therefore, easly comply by shifting some sources to the
eegt (among ather ways, by building more nudeer fadlitiesin the
wes). Inmog placesthe prevailing winds push Soviet emissons
away fromWestern Europe, sothey werenot conddered acentra
part of the paliticd conflict. Again, theexception provestherule in
the Kda peninsila where nickd sndtas emit enormous
quantities of sulphur dioxide that blow across to Norway,
emissionshavenever been reduced *

Fdlowing the 1985 Sulphur Protocdl, work began dmost
immediatdy on a protocal governing NG, As with the Sulphur
Protocal, a combination of collaborative science and adversaia
diplomacy bore fruit in a protocol thet was Sgned in 19838 by
twenty-seven dates. This protocol required gates to freeze NO«
emissonsa 1987 levds by 1995. A group of NGOs pressured a
group of twelve satesto Sgn aseparate, dedaratory pledgetogo
beyond the freeze and reduce by 30 per cent. This pledge wes
entered into by more satesthan actudly intended to aim serioudy
for a30 pa-cent reduction. Infact, by thetimeof thesigning of the
protocol even some states who signed the protood itsdf werein
some doubt asto their ability to achieve afreeze® Nonethe less,
the NO, Pratocd hed in common with the Sulphur Protocal the
fact thet when initid negatiating positions were formulated prior
domestic plansset fixed basdinesbeyond which governments did
not budge.

Bath the 1985 Sulphur Pratocol and the 1988 NO, Pratocal were
therefore variants of ‘leascommondenominator’ protocols In
neither case did any party sign intending to use the protocol asa
guide to revisons in its damedtic emissonreduction policies In
fat, there is no evidence that any date (with the possble
exoeption of the Soviet Union) signed any protocol without first
detemining thet dreedy-planned policies would bring it into
compliance more o les
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automdicdly. (By contradt, the 1987 Montred Protocdl was used
by mos Sgnatories asaguideto dterationsin domestic palicies)
Andysesof LRTAPthat overlook thisfact cometo the mistaken
view that these protocols somehow brought about the reductions
inemissionsthat took placeafterwards® On thecontrary, it wasthe
change in emisson palicies that made the pratocdls possible. It
would be mideading, however, to dismiss these protocols as
indffectud.  Often  lees-commondenominetor agreaments are

aiticized becausethey do no morethan codify thestatus qua” But
under the right condiitions they can hdp advance the statusquo,
and this is what happened in the case of these two protocols

Ther power lay not in binding Satesto undertake messuresthey
otherwise would not (as the Montred Protocol does), but in

helping shift states peroeptions of their saif interet®

1989-Present: Creative ProblemSolving

After the 1988 NO, Protocol LRTAPentered anew phase Indead
of udng protocals as instruments of normative persuasion that
influence parties during the negatiations but not after Sgnature,
negotiators are now sasking to use them as genuine regulatory
indruments that impose serious condraints on domedtic palicies
afterthey aresigned.

This siftin the negoatiating yle reflects an underlying shiftin
the nature of the adid rain problem in Europe The mogt important
change hasbeen the converson of dl theimportant opponentsto
add ran contrals, with Great Britain's shift in late 1988 beng the
mogt dramdatic. Once Britain reversed its opposition to acid rain
controls the need for normaive persuason lessened
condderably; it became possble for the firgt time to engage in
colledtive problemsolving around mutud perceptions of the
prodem

Theexerdsein collective problem solving has had two concrete
manifesaions the 1991 protocol on volatile organic compounds,
andthe 1994 revised Sulphur Protocol.

The 1991 VOC Pratocd is quditatively differant from the eadier
protocols becauseit commitssatesto emisson reduction policies
that in most cases go beyond whet these Sates had earlier
committed themsdvesto domesticdly. Infact, most sateshed no
VOC reguldions in place prior to the protocal. During the
negotiations on sulphur and nitrogen, batledines were drawvn
basad on cdculaions governments had mede on the cogts of
abatement measures and the percaived bendfits from reducing
addic depostion; not surprisingly, low cost and high benfit
countries favoured stegp reductiors, and high cost and low
benefit countries opposed them.” When VOCswere considered,
however, the changed amogpherelent itsdlf to adifferent mode of
interaction. Acrimonious exchanges were largdy absant; in fadt,
disputes over abatement costs and damage estimates were
relegated to the daddines because no

govenment had any rdidble esimates of what these were
anyway. Indteed, debate focused on what sorts of ingruments
would be mogt likely to bring about the desired environmental
results, and on how vaiaions in naiond Stuaions could be
accommodated most productively. Neither of thesedebateshad a
chanceduring thesulphur or nitrogen negatiations.
Thisisnot to say thetug and pull of politics disgppeared. There
was a far degree of suspicion voiced about the Norwegian,
Russian, and Canadian proposd to resrict VOC emissions only
within designated ‘ Tropospheric Ozone Management Aress, for
example theidea had technicd merit but evoked suspicions that
its proponents were trying to escape ther fair shareof theburden.
But such corflicts took a beck seat to the mutud search for
fectivesolutions instark contrast totheearlier negatiations
Themog dramatic way inwhich theadd rain problemin Europe
has changed is the use of criticd loads as a management toal.
Criticd loads are defined as ‘the highest load thet will not cause
chemicd changesleading to long-term harmful effectsonthemost
sensitive ecological ecosystems in adesignated area™ They are
dmilar to toxidty thresholds They were seen as overcoming a
number of limitations of the use of flat-rate reductions Hatrate
reductions were inevitahly aitrary from a sdentific point of
view—there was no ecologica bads for settling on a30 per cent
reduction in sulphur emissons or afreeze on nitrogen emissons
Hat-rate reductions aso ignored the fact that some countries had
undertaken reductions prior to the negatiation of aprotocal, while
others had not. Perhgps most important, flakrate reductions
overlooked the redlity that both sengttivity to pollution and the
cogt of reduding emissonsvaried markedly acrossEurope.
Swedish sdentists and govenment offidds were the firgt
adtively to promotetheuseof criticd loadsastheguiding prindple
in regulating Europeen acid rain controls™ Jan Nilsson was the
chief proponert, firg arguing in the early 1980s that thresholds
should be detlermined for acidifying compounds and that these
thresholds ought to guide policy. A series of LRTAP sponsored
workshops fomalized a definition of criticd loads and began
gpedifying methodologies for messurement and mapping. These
workshops enjoyed broad support among government scientists
across Europe Presanting a practicdly united front, these
scientigs succeeded in thoroughly trandforming the padlitical
agenda The 1983 NO, Pratocd and the 1991 VOC Pratocdl bath
contain language pedifying that they are only ‘fird seps
towards later regulaions based on criticd loads And the 194
Sulphur Protocol, which replaces the 1985 insrumert, isexpliatly
besed on ariticd loads
The use of aiticd loads wes intended to proceed in a
sies of technicd and politicd adtivities aimed & despening
the cdllective regulations in a way that was pdliticaly far
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and sdientifically sound. The most fundamentd building-block in
thisexerdsewasto bethe creation of ariticadoad mapsfor Europe
Thesemapsare cregted by identifying themost sengtive receptor
within a given grid, determining the criticd load of thet reoeptor
using doseresponse data, and then aggregating the data onto
maps for dl of Europe Methodologies were harmonized and
dose-responsedatawere agreed on consensudly sothat netiond
mapswould bereedily comparableand integratec™

Vitd to this exerdse was the RAINS Modd, a computerized
asessment toal that integrated dataon criticd loads, transportand
emissons data, and reduction cost data to permit negatiators to
sk out optimum reduction scenarios and to assess the
environmentd and economic  consaquences of  dternative
regulaory options™

Although the 1994 Sulphur Protocol represents in a way the
mogt completeredization of the criticaH oads approach to date, the
full effect of ariticd loads as an organizing principle cannat be
grasped by looking only at the protocal. Infat, itisnat difficult to
evauatethe protocol, narrowly congtrued, asareturnto politicsas
usud and afaluretoredizethe promiseof aritica loadsasameans
for devating the stence of environmenta protecion above the
paliticsof expediency.

Such a narow assessment acquires plaughility (though
ultimatdy fdls short) because of the numerous compromises thet
wereregired to cement the codlition supporting the protocol. The
fird oconcesson to politicd condraints was to focus on
Spercattile ariticaload maps, which goedify leves of deposition
thet will protect dl but the most sensitive 5 per cent of agrid. This
Was Seen as a necessary concession to palitical and economic
redity, snce protecting the mogt vulnerable 5 per cent of
ecosystemswould add prohibitively to the cost™ However, when
the negotiations over the Sulphur Protocol turned to the conoept
of ‘ggp dosure, politics was gopearing to get a double
concession. Beginning in late 1993 negatiators started working
with a formula by which gates would commit themsdlves to
emisson targets that would reduce by 60 per cent the gep
between 1980 emissons and emisson leves nesded to achieve
critica loads. Because the ggp dosure was messured againg the
critical loads besdine, and ariticdl loedswere dreedy cdeulated on
a5percentilebeds(that is they dreedy had agep builtin), tosome
obsarversthe shift in the debate to gap dosure was giving avay
the same concession a second time, thistime on an even bigger
scde When, in early 1994, the focus shifted from 60 percent gap
cdosure to 50 percent gap dosure, the concession looked bigger
ill.

As other deviations from the origind modd became necessary
for palitica reasons, theaccumulated effect wasto cast theexercise
into somedisrepute. Some governmentssought permissiontouse
dternatives to RAINS in cdculding the emisson reductions
neded to achieve a paticda  levd of

Table 1. Obligations under the 1994 Sulphur Pratocol

(as%reductionin 1980 emissions)
Target Year
2000 2005 2010

Austria 80

Belarus 38 46 50

Belgium 70 72 74

Bulgaria 33 40 45

Canada (national) 30

Canada (SOMA)* 46

Croatia 11 17 22

Czech Republic 50 60 72

Denmark 80

Finland 80

France 74 77 78

Germany 83 87

Greece ** 0 3 4

Hungary 45 50 60

Ireland 30

Italy 65 73

Liechtenstein 75

Luxembourg 58

Netherlands 77

Norway 76

Poland 37 a7 66

Portugal ** 0 3

Russian Federation 38 40 40

Slovakia 60 65 72

Slovenia 45 60 70

Spain 35

Sweden 80

Switzerland 52

Ukraine 40

United Kingdom 50 70 80

European Community 62

Note: * SOMA = Sulphur Oxide Management Area, an area
designated for different levels of reductions.

** Greece and Portugal are actually permitted to increase
emissions against their 1980 baselines, by 48% and 14%
respectively. The text of the protocol avoids singling them
out in this way by using their emission ceilings for the year
2000 as the basis for reduction targets. Formally, each
country's commitments are specified in terms of emission
ceilings, not percentage reductions.

Source: Protocol to the 1979 Convention on Long-Range
Transboundary Air Pollution on Further Reduction of Sulphur
Emissions.

gap dosure. Some governments sought to use a different base
year for use in cdoulding percentage reductions, and some
sought to st later target years than others. As these deviations
from the initid idea behind aiticd loads accumulated it soon
became evident that what was happening was that states were
finding ways to couch thar commitmentsin such away thet they
required no further action beyond whet they hed dready planned
domesticdly. The new sulphur protocol, so radicdly new in its
origind design, was ending up having alat in common with the
ad
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Betwean mid-1993 and early 1994, for example, one witnessad
dmogt the mirror image of the groundswell of support that
culminated in the Sgning of the first Sulphur Protocal. Insteed of
dates rushing to jump on the 30 percent dub bandwagon, this
timethey wererushing tojump off theariticad-l oadsbandwagon, at
leest asit was originally designed. Even under the less ambitious
50 pa-cent gap-doaure target, the United Kingdom, Belgium,
Denmark, France, Irdand, and Spain dl sought wesker reduction
targets, pitting themsdves agangt acodition of Sweden, Norway,
Finland, Gemany, the Netherlands, Austria, and Switzeland ® As
this conflict emerged, the palitics cameto ressmble, on the surface
a leadt, those of adecade ago. Swedish and Norwegian offidds
branded the United Kingdom an irresponsible renegade guilty of
damaging Scandinavian resources In one hested moment
Nowegian environment miniger Thorbjemn Bemtsen publidy
called hisBritish counterpart, John Gummer, ashitbeg’™

As the palitical conflict heightened, this protocal thet was
upposed to rationdize the management of acid rain ssemed tobe
having an dtogether different effect. For the ediitorid board & the
Energy Economid, it had become ‘sdf-conscioudy pointless,,
and‘ahumiliating blow to thesdientific effort that hasunderpinned
the running of the protocal. The reply ddivered to the scientists
has been: “No, you are wrong, there is no role for sdence in
internationd negatiations, we are going to ignore you, you might
aswell not havebothered to carry out thiswork” Y

Thispessmigtic view isjust aswrong asthe rosy assessments
of the 1985 Suiphur Protocal that givethet instrument credit for dl
the sulphur reductionstheat took place over the 1980s Itistruethat
the protocol commits sates no further then they hed dready
planned to go domesticdly. And it is true thet during the find
months of negatiating therewas only avery wesk rolefor science
in the politicd ddiberations But dthough intense pdliticd
negotiationsarethestuff of great drama(anything thet can prompt
a Nowegian miniger to lose his temper in public qudifies as
drama), in the overdl course of thingsthey are far from the most
important phenomena An accurateeva ugtion of theuse of criticel
loads in the LRTAP process requires an assessment of the
dfferencethat criticd loadsmedein thecourseof preparatory work
leading up to the 1994 Sulphur Protocdl aswl asin the protocol
itsdf.

On these grounds the effort 1ooks more effective. The most
fundamentd effect that critical loads hed wasto shift the nature of
the public debete, bath internationdly and in many domestic
setings, away from determining who the bad guys were, and
towards determining how vulnerable each party wasto adid rain.
The case of Britain is the begt illugtration of this phenomenon.
Before the aiticaloads approach Britain spent mogt of itstime
within  LRTAP trying to defend its refud to go

dong with the activist states demands to reduce sulphur and
nitrogen emissons™ After the aitica-loads gpproach was
adopted Britain threw itsdf heatily into the exercise and quickly
emarged as an intdlectud and entrepreneurid leeder in the effort,
aong with the Dutch, Swedes, and Norwegians The effect of the
switch was 0 profound hat a British government scienti<t,

Robert Wilson, was gppointed chairmen of theWorking Group on
Effects whichoverseesthecriticad oadsmapping efforts.

Within Britain as well cariticd loads thoroughly transformed the
debate Instead of a bruisng sdemae between harcHine
Thatcherite conservatives and Labour, Liberd Democrats and a
few wet Tories, which dominated the early 1980s Britain went
about the technical and uncontroversa work of mapping aritica
loads Asthiswork progressed it became evident that one of the
unquestioned assumptions of British acid rain policy—thet while
the United Kingdom might or might not be respongble for
addification abroad, a leadt it had nodomesticaddrain problemto
worry about—was smply fdse The British aiticd-oad maps
reveded a Szable swathe of highly vulnerable ecosystems in
Sootland and Waes, as wdl as other sendtive aress. The
condituency supporting add rain controls expanded from
environmenta activistsand ditesconcerned about the standing of
Britain abroad to indudethoseworried about thefate of the British
countryside—amuch larger group.

Wheress Britain hed fought very hard againgt a European
Community directive on sulphur and nitrogen emissons from
large combugtion plants, eventuelly sgned in 1988, in 1990 it
committed itsAf in principle to adopting even dricter emisson
reduction sandards based on critica Ioadsngy 1993, when the
new protocol was negoatiated, Britain was voluntarily pursuing
policiesamed a reductionson theorder of 70 per cant.

A 11 March 194 heedlinein the Financial Timesreflectshow
degply the British debate had shifted. Wheress adecade earlier the
focushad been onwhether or nat Britainwaswrongfully polluting
its neighbours, now the focus wason areport showing thet * Half
of Country “isDamaged by Add Rain™”

Other factors were pushing Britain in amore green direction, 0
critical loadsand LRTAP cannat dam dl the credit for the change
in British add ran polides Begnning in 19838 the British
govenment undeweat a tadomdion away from
obdructionism on internationd environmentd issues towards a
moreadtivis bert; thistransformation was redlized in anumber of
isues beyond add rain, induding ozone depletion,
dimate change, and biodiversty. In addition, much of the power
stor was privdized, which had the twin
bendficd edfets of dgesng the  pditicd
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powe which hed fomdly resed in the Centrd Hedtricty

Gengrating Board, and espedidly, of freaing the power generators
to switch fudsaway from cod, which was pdliticaly popular, and
towards gas, which was economicdly sendble Because gas
produces redically less sulphur then cod, privatization desarvesa
szehleamount of the credit for British sulphurreductions.

The impact of criticl loads on Britain, the above exogenous
factors notwithstanding, are highly important because of Britain's
contribution to Europeen air pallution. It has the third highest
emisson leves and contributes a Sgnificant pacentage of the
deposition in Sweden and Norway, two of Europes most
vulnerable countries Any solution to the European add rain
problem wiill require adtive British cooperation, yet until the last
few yearsthisgppeared andusivegod.

The criticaHoads concept hasinfluenced other countriesaswell.
Among the governments that incorporate ariticd loads into their
domedtic add rain polides are Audria, Denmark, Finland, France,
the Nethelands Noway, Sweden, Switzaland, the United
Kingdom, and Russia” The Netherlands, for example, was one of
thefirg governmentsto embrace criticd loadsasaguiding tool for
domegtic palicy. This causad a dhift in emphads awvay from
spedific pallutants and towards vulnerable ecosysems, which
were found to be serioudy endangered. This in tumn led to a
Seady ratcheting downwards of thetarget depositionloads, anda
search for broader sources of acidifying compoundsthat could be
reduced. This lagt task resulted in a series of messures amed a
reducing ammonia emissons from livestock—this innovation
would likdy not have occurred without the impetus of critical
loads”

LRTAP asa Qualified Success
A number of characteridics of the evolution described above
warrant thecharacterization of LRTAPasasucoess.

Orne dear success was the ahility to shift from rigid, positiond
disputesto callective problemsolving. Theearly yearsof theadid
rain problem were dominated by efforts to assign and deflect
blame Snce the late 1980s blaming hes dedined in sience
(perhaps not disgppearing entirdly), giving way to abroad-based
oollective search for mutudly bendfidd solutions to shered
problems Whether in persond life or internationd paliticsthisis
not an essy trandormation to bring about, and it isasign of grest
successthat it happenedinthiscase.

A rdaed agpect of LRTAPS sucoess was that this shift to
colledtive problemsolving occurred in a palitical environment
charaterized by adespidenlogicd divide TheEas—\West conflict
in which LRTAP operated (inded, to which LRTAP owes its
existence) never serioudy undermined the

ffectiveness of the convention. Infact, LRTAP had asignificant
effect in helping to build up scientific and technical capadity for
asxsd9ng addification problems in Eagtern Europe and the Soviet
Union®

Another dear successisthe way LRTAP has helped broaden
the scope of action asunderstanding of the acid rain problem has
expanded. Insteed of getting stuck in initid idess about how best
to respond to the acid iin problem, LRTAP has proved quite
flexible & adding NQ, and VOCstoitsagenda, and now heseven
darted investigating such far &field issues as heavy metds and
complex organiccompounds

Fndly, LRTAPhashad adgrificant effectintheemergenceof a
number of trangnationd networksthat play important rolesin the
management of theadid rainissue It sarvesasthefocd point for a
dense sdentific network thet links adid rain researchers across
North America, Scandinavia, Eagtern Europe, Rusda, and EC
membas It has hdped form loosr neworks among
environmentd adtivids

What accounts for these successes? Managing internationa
environmentd prodlemsis acomplex task, with numerous factors
interacting to produce results that are difficult to evduate Some
success is redly just luck, some goparent falures are redly
successs a keeping things from getting worse. With those
cautionsin mind, it ispossbletoidentify somefactorswheremore
thenluck wasinvolved.

Frd, LRTAP ddinad its task conagetly in tems of
ewvironmetd impacts rather then paticular causss of the
problem. In pradticd termsthismeant organizing sdentific working
groups around identifying and understanding phenomena such
s lake addity, forest hedth, mataids damege, and so on, rather
then drictly around various methods for responding to these
problems LRTAP does organize working groups around spedific
pallutants in connection with the negoatiation of protocols, but
these are trangent and given specific, pragmatic tesks It isthe
effectsoriented groupsthat endure®

Secondly, the LRTAP prooess integrated knowledge-building
exgdsss atfully with the tesk of negotiating internationdl
regulaions. In the initid years it usad regulatory protocdls as
vehides for focusing public atention, for embarressng laggards,
andfor building trananétiondl alliances. Theseusesof the protocol
meade use of the underlying stientific exerdses, and a the same
time added to the momentum thet kept these sdientific efforts
thriving.

Obstacles to Effective Intemnational Solutions

Theeffort to copewith acid rainisfar from an unquaified success,
andwemay learn from the shortcomingsof internationd effortsas
much as from ther victories In contrest to the Successes which
centre around the way people
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see the problem, thefallings dl centre around the actions people
teke.

Weak Trangnational Action-oriented Networks

Ore dea falure is that, in contragt to the tight integration and
trangndiond links tha LRTAP has hdped promote around

awareness and understanding of the problem, it has contributed
very littleto suchlinksaround theissue of implementing Srategies
for managing the add rain problem. There is scarcdy any

collaborative research and devd opment ontechnol ogicd options
for reducing emissions In fat, on technologicd issues conflict
remans much more openly combative than it is on questions of
impacts. Unlike the Montrel Protocal, LRTAP has consgertly
faled to spak any reassessments of echnicd or economic
congraintswithin domestic condtituencies. Although LRTAPhas
hdped tremendoudy to sdlidify a thriving network of sdentigts
and adtivigs saeking action, it leavesthem to their own devicesto
convince domestic opponents who argue that reduction
messuresaretoo codly.

LRTAP faces conddarable difficuity corredting this falure
Many of the mogt important indudrid sectors are under
government control and have week transnaiond connections.
This is the case for the two biggest lluting sectors, power
generdion and trangportation. In other environmenta problems,
where the economic sectors are private and have extensve
trangnationd links technicd knowledge diffuses more reedily.
Multinationa corporations competing with eechather for ashare
of the gabd market, for example, are more indined to expaiment
with new technology in case it presents competitive advantages
then arefirmsthat do not face competition. The power industry in
Europe (s in the wold a lage) is domnaed by
quastmonopalidic, sateprotected firms. The auto indugry has
dmilar condraints on a somewhat amdler scde Many firms are
protected or partidly owned by their home governments;, limiting
therincentivesto assesspoll ution contral technology redidticaly.

A long-term, effetive solution to the add rain problem will
require replicating the dense transnationd network thet exigswith
regard to avarenessand undersanding intherealm of action. The
sofar dusve god of asingle European energy market would bea
oreat hepinthisregard.

Little Attention Paid to Coping with Inpacts

Ancther failing isthe lack of credtive aterttion to coping with the
impacts of acidification as opposed to taking only the prevertive
measure of reducing enissons At the domedic levd the
Scandinavians engage in a dgnificant amount of liming of lakes
and soils to hdp cope with the effects of increesing adidic
deposition. Wheredrinking water suppliesarehighly acidic, water
authorities  often aod buffeing aents  to

prevert harmful effects to humen hedth. LRTAP has done
practicaly nothing to share expertise and knowledge on how
these adaptive messureswork and wherethey might currently be
undersupplied. Inaprospectivevein, itisnow dear thatemissons
of grouncHeve azone precursors are going to increase in Europe
into the neer future. Thismeansthat stresseson human hedthand
agricultura cropswill incresse. An effedtiveinternationd reponse
to this problem cdlsfor sharing of informetion and Srategies, and
perhapsfor joint exploration of new srategies, around theissue of
copingwiththeseimpacts

Thereis strong resistance, however, to addressng the need to
cope with impacts a the internationd levd. As one Swedish
dfidd put it: “We consdered doing that, but decided it would
reduce the pressure to cut emissions’® But in the absence of
religble assurances thet current adaptive meesures are adequate,
espedidly intheformer eastern bloc countrieswith poor higtorica
recordsonthesematters, thisargument isirresponsible

No Mechanismfor Finandial Trandfers
Ore of the bigget failures of LRTAP has bean its inability to
contribute to any dgnificant trandfer of finenda resources from
west to eest. Although it has bean redized snce the early 1980s
that some of the mogt severdy affected countries (such as
Sweden) could achievereduced deposition at far lower cogtif they
could find away to finance emission reductionsin poor, highly
polluting countries (such as Poland), vary little practical progress
wasmadetowards putting thisideainto practice Tobeaure, there
weresomegood ressonsfor treeding lightly in thesewatersbefore
the changes of 1989. Some carefully conducted experiments &
linking finencid asdsance and emission reductions might have
generated sgnificant benefits, however, and they ought to have
beentried. Such experimentsmight have hdped avoid someof the
floundering and sguandering that ooccurred with Eas-\West
environmentd assstance in theimmediateyearsdter thechanges
o 19897 They might have helped integrate Eastemn Europe
Russa, and the former Soviet Republics more directly into the
negatiation of the 1994 Sulphur Protocal, insteed of shuntingthem
onceaganontothemargins, forced to hopefor either acontinued
recession or atechnalogica miradeto bring theminto compliance
with thar commitments. For o much of the LRTAP agendato be
taken up over 1993 and 1994 with debetes over whether the United
Kingdom should reduce 76 per cent or 80 per cant (and Smilar
metters), while so little was devoted to discussing such materses
how to help Poland and the Czech Republic finance the meesures
nesded toimplement their targets isamogt fardicd.

In ay event, there is now a widespread consensus thet,
regadiess of whether early action was possble now is the
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time to pursue the matter vigoroudy. The Working Group on
Strategieswithin LRTAP hasbeen directing atention to thisissue
snce 1992, mainly by way of commissoning studies evaluating
the progpects for competing costshaing mechanisms One
possihility isto creste an ‘ ecidification fund’ within LRTAP, which
would be used to finance emissionabatement projects” Weslthy
countrieswould pay into the fund and poor countriestakefromit.
Ancther option is to permit joint implementation, in which a
wedthy country would megt its own reduction commitmert, in
pat, by finencing reductions dsawhere® Findly, a third option
that has been examined is a tradable permiits sheme® Countries
could mest thar reduction targets through a combination of
reduction messuresand purchaseof permitsfrom aboroad.

Thediscussonwithin the Working Group on Strategies, at least
as reflected in the papers it has commissoned, has someway to
go before workeble idess will emerge Some of the idess are
pdliticaly naive Why, for example, would dl thewedthy LRTAP
signataries contribute to an acid abatement fund when many
(such as the United Kingdom and France) sand to gain dmost
nothing in return? All the idess are week on the indtitutiond
infragructure required to support the trandfer schemes. Thereis
admog no discusson of how compliance with the terms of
finendd trander will be guarantead, for example, nor of how the
vaueof tradesble parmitswill be sefeguarded (what happensif A
buysapermit from B, but B emitsanyway?). The Protocol mekes
obliquereferencetojaintimplementationin Artide 2, saction 6, but
leavesiit to future decisions by the Executive Body to determine
under which conditionsitwill bepermitted.

These are not insurmountable problems; indeed, they arefaced
to one degree or ancther in every environmentd finendd trandfer.
But they require paliticadly feesble solutions arrived & through
joint ddiberation. LRTAP sgnatories have not yet begun those
Odiberations.

Should LRTAPfail to devdop afinandd trandfer scheme, the
fdl-back option isto ry on the current mix of financing messures
under way: a combination of loans and grants from multilatera
banks and bilaterd ad agendes These programmes Uffer the
dissdvantage of having no formd link to LRTAP, and therefore
baing unableto explait ather jointimplementation posshilitiesor to
make direct use of compliance incantives They have tre
advantage, however, of being pat of a broader effort to co-
ordinate the economic resructuring of the region; that might give
themagrester long-term chance of success.

Fragile Conpliance Procedures
Findly, LRTAP is poised to aross a threshold in howit trests
quedions of compliance If it crosses that threshold

successfully, arangeof new opportunitieswill beavalade if it als
many promising idess will be threstened. The threshold presents
itsdf by virtue of the heightened attention given to compliance
questions during the negatiation of the 1994 Sulphur Protocol.
With ealier pratocols which smply codified the status quo,
compliance issues were never highly sdlient; the only satesthat
cheated were Sates thet everyone thought would cheet from the
beginning. But because the 1994 Protocol was intended to be
different, to go beyond the status quo, compliance was given
muchmoresariousattention.

Artidle 7 of the Pratocal represents the result of thet increased
atention. It esablishesan ‘' Implementation Committes to review
implementation and compliance by parties It is to report to the
Executive Body with recommendations, which may then “cal for
ation to bring about full compliance with the present Protocal,
induding meeares to asig a Paty's compliance with the
Protocdl, and tofurther theobjectivesof the Pratocal.

Thismay sound timid, but it Sgnasabresk with the pest, when
ingances of non-compliance and lack of implementation were
tregted very lightly. The unwritten dle in the pagt was not to
embarrass sates by bringing their failures out into the open. In
practice even such a smple procedure as teking note of
implementation and compliancefailures and deve oping corrective
coursssof adtion might makeabig difference.

Theway theartideiswritten, thereisnothing to guaranteethet it
will mekeadifference it might provejust astimid in practiceasprior
protocdls were. Success will  require energetic and  crestive
procedures that will be adeparture for LRTAP. Ussful moddsare
tobefoundinthe OECD, IMF, and GATT performancereviens®

Future Pros

A New NOx Protocal?

Sulphur isthe eesest compound LRTAP has to worry about. Its
effects are wel undergood and mogt of its emissons can be
controlled by regulaing a single activity (power generation).

Nitrogenistougher, both becauseits effectsare more complicated
and therefore less well understood, and because its sources
include power generation plus trangportation. Thet is one reason
the activigt countrieswereforced to abandon ther initia hopesfor
a30 percent reduction protocal for NOy, and why some of those
adivig countries are having a difficult time medting thar
commitments™ A new NOx protoca, to replace the current one
which lgpsesin 1996, will be much tougher to negatiate then the
second sulphur protocol.

Some andyds are arguing thet indead of a second NO,
protocol, LRTAP ought to combine NG, and VOCsand negoticte
new regulations for both dasses of compounds in a Sngle
protoca. The agumet is tha, because NQ, and
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VOCs are bath precursors of groundHevd azone, thereisnoway
to negotiate a protocol based on critica loads that does not
incorporate both dasses of compounds The problem this
presents is that VOCs are edly an order of magnitude more
complicated, on both chemical and political grounds, than NO, 2
Toregulateboth & oncemay significantly dow down progresson
arevissdNQ, regulation.

Subgantive Linksto North America
The United States and Canada aesgnatoriesto LRTAPbecause
they were caught with Western Europein the same diplomatic net
thrown by the Scandinavian-Soviet initidtiveinthe1970s Noone
in Europeever redlly conddered North Americanemissonstobea
European problem, however, na vice varsa. Now, though, as
European emissons fdl and trangport moddling becomes more
ophigicated, there is emerging a red, subdantive reason for
integrating North Americanand Europeenaddrainpalices.
Theadvantagesof suchintegrationliei nthelong run. Although
current depogtions in Europe of North Americen emissons are
quiteamdl, thesewiill increaseinimportanceif Europe continuesto
reduce; if the god of meeting criticd loadsistaken sarioudy, then
every lest percerttile of deposition mekesadifference In addition,
LRTAPisbeginningto cast an eyetoward regulating emissonsof
complex organic compounds, toxic chemicastheat trave very long
dgances Regulaion of complex organic compounds on
scientific grounds, ought to nvolve both North America and
Europe, becausetheir emissonstravel into eech-others territories
However, the principd difficulty isthet the United States beses
its ar pollution regulaions on technicd dandards not
environmenta qudity standards. It will, therefore, be rductant to
commit itsdf to internationd ingruments cadt in tems thet are
incompetiblewithitsdomestic regulatory gpparatus.

Adid Rain Outsde Europe and North America
1n 1980 Europeand North Americaacoounted for gpproximetdy 62
per cent of the globd sulphur emissons It is precisay because
emissons were concantrated in this rdativey amal geogrgphic
aeatha the add rain problem emerged there fird. But like most
environmenta problems assodiated with indudtridization, addran
isdestined to spreed. Growing population and percepitafossil fud
use meen thet add ran problems are likdy to emerge in Latin
America, Africa and expeddly Ada wheresuiphur emissonsare
projected to excead total European and North American emissions
by 2010

Gengd avareness of potentid add rain problems outsde
Euope and Noth Ameica is manly low, however. The

dearest excaption isin Japan, where concern over the possibility
that Chinese emissons may pose an envirommentd threet is
growing. But relatively low gedlogicd sengtivitiesin Japan makeit
unlikdy thet it will be the next country to experience sarious
damage An explidit efort to trander some of the Europeen
expaience to Asa more broady, in atidpaion of add ran
problems there, is now under way, with funding from the World
Bank and the Asan Devd opment Bank. Oneintended product of
this effort is a RAINSASA modd, smilar to the RAINS modd
thet hasplayed animportant rolein Europe.

For those who ae serious about reducing the scde of
addficationinduced damage in Ada and dsewhere in the
developing world, equd atention ought to be pad to the
chdlenge of trandferring finandd and technologicd resources
wherethey can mog effectively beused. Evenif theRAINSmodd
isexported completdy successully, effectiveresponseswill notbe
forthcoming in the absence of cregtive solutions to the problems
that continue to plague East—\West rdaionsin Europe. Paticular
atentionwill nead to be paid to effortsto organizethemobilization,
trandfer, and control of finandd resources, to efforts to transfer
proven technologies in the powergeneration and trangport
sectors; and to efforts to uncover nove drategies suited to loca
droumdances. Each of these problemsis currently gdling efforts
to reduce emissons of adidifying compoundsin Eastern Europe,
ometwenty-9x yearsdter they wereidentified asaproblem. Any
forward-looking strategy aimed beyond Europe ought to place
theseproblems, however difficult they may be frontand cantre.
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