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FOREWORD

Air pollution control policy  In the United Kingdom (UK) began to gather 
momentum in 1986. After years of criticism  by various continental Euro
pean governments and many environmental organisations of B ritain 's 
continued export of SC  ̂ emissions from fossil fuelled power plants, the 
British government fin a lly  agreed to retrofit some of the cou n try 's  main 
power stations with flue gas desulphurisation units and to fit a ll future 
plants with this technology. Although the UK had come close to 
achieving the goal set by the "30% C lub", that is , to reducing its total 
annual SC  ̂ emissions (based upon 1980 emission levels) by 30% by 1993, 
the British government is still unwilling to join  forces with other Euro
pean countries in important areas of clean a ir  po licy  such as automobile 
exhaust regulation , emission standards for power plants and industrial 
boilers.

The UK's obvious reluctance to cooperate in international measures 
designed to reduce air pollutants is a result not on ly of its special 
emissions problems, but also of its lon g-standing , deeply rooted pollu
tion control ph ilosophy. One of the aims of this book is to make this 
philosophy understandable to the United Kingdom's neighbours.

This book closely  resembles an earlier  publication  by the same 
author, Air Pollution Control Strategies and Policies in the F. R. Ger
many, (edition sigm a, rainer bohn v erla g , Berlin 1986). It is particu 
la rly  va lu ab le , therefore, because it allows a detailed study and com
parison of two countries, the UK and the FRG, each of which takes a 
d istinctively  different approach to the problem of a ir  pollution and 
strategies for a ir pollution control.

Berlin, December 1987
Udo E. Simonis 
D irector, I1UG
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INTRODUCTION

Great. Britain, as an early  industrialised nation, has had a long history 
of concern for the control of a ir pollutants and improving air quality . 
In 1848 the Public Health Act was passed , followed by the passing of 
the first Alkali Act in 1863. These pieces of legislation  were designed 
to protect public health and to control the emission of noxious gases 
from alkali works. Additional regulations requiring prior authorisation 
of certain industrial p lants, as a measure to control em issions, have 
been in force since 1906.

The United Kingdom's achievements in improved a ir  quality are no 
less im pressive. Annual average urban concentrations of smoke have 
fa llen  by over 80% in the last 20-year period ; average ground level 
concentrations of sulphur dioxide have fallen  by more than 70% since
I960. The UK's total sulphur dioxide emissions have dropped from 6.12 
million tonnes in 1970 to 3.58 million tonnes in 1985, representing a
reduction of 42%. Nitrogen oxide emissions dropped from 2.03 million 
tonnes in 1970 to 1.84 million tonnes in 1985, representing a reduction 
of 10%. Furthermore, the British government has announced its aim to 
achieve a 30% reduction in sulphur dioxide and nitrogen oxide emissions 
(based upon 1980 emission levels) by the end of the 1990s.

Declining emissions and improved ground level concentrations have 
resulted in noticeable improvements in B rita in 's  air qu a lity , particu
la r ly  in urban areas. For instance, smog episodes such as those occur
ring in London in the 1950s have been elim inated; v is ib ility  and level 
of sunshine in British cities have increased. London today, for 
example, enjoys 70% more December sunshine than it did in the late
1950s, and average winter daytime v is ib ility  has increased by 2.5 km to 
6 km.

The striking decline in sulphur dioxide and, in pa rticu la r, smoke 
concentration levels in British cities was due partly  to measures taken 
by local authorities based on the Clean Air Act 1956. Since that time, 
some 6,000 smoke control areas covering nearly 9 million properties in
urban areas were established. Improvements in B rita in 's  a ir quality 
were also achieved through application  of the princip le o f "best practi
cable means" (BPM) to control industrial em issions, including those from 
fossil fuelled power plants. BPM has been a central feature of British
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industrial a ir  pollution control since 1874. According to the Department 
of the Environment (December 1986), the essential elements of BPM are as 
follow s. •
• No emission can be tolerated which constitutes a recognised health 

hazard, either short-term or long-term .
• Emissions in terms of both concentration and mass must be reduced to 

the lowest practicable amount. When determining the BPM for any 
particu lar process, the control authorities in turn take into account 
the local conditions and circum stances, both of the works and of the 
environment; the current state of technical knowledge about control 
technology and the effects of substances on human health, flora  and 
fauna, construction m aterials, amenity, e t c . ;  the fin an cia l im plica
tions in relation to direct cap ita l and revenue costs; and the means 
to be employed which includes, among other th ings, the design, 
insta llation , maintenance and manner and periods o f operation of 
plant and machinery.

• Having secured the minimum practicable emission, the height of d is
charge must be arranged so that the residual emission is rendered 
harmless and inoffensive by dilution and dispersion.

Undoubtedly BPM, which allows the responsible authorities to take a 
flex ib le  and pragmatic approach to a ir pollution , has had its merits in 
the control of industrial a ir  pollution . However, with respect to sul
phur d iox ide in particu lar, and nitrogen oxide emissions arising from 
combustion processes as w ell, mandatory implementation of BPM has 
resulted in dispersal of pollutants by high chimney construction rather 
than emission reduction through chimney stack control. Until the pre
sent, no la rge -sca le  flue gas desulphurisation or denitrification  units 
had been installed  in fossil fuelled combustion plants. The majority of 
British sulphur dioxide emissions are still dispersed using high stacks, 
and it is a w ell-established fact that British sulphur dioxide emissions 
do indeed contribute sign ifican tly  to the acid ification  of lakes and 
streams in Scandinavia. Although some European countries have also 
claimed that British sulphur dioxide emissions have contributed to the 
dying forests in continental Europe, hard scientific evidence in support 
o f such claim s is still a matter of dispute. Consequently, British air 
pollution control p o licy , particu la rly  where this concerns pollutants from 
large combustion plants, has remained essentia lly  a policy  of "pollution
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export". Therefore (and hence the subtitle of this volum e), problem
shifting is the real outcome of the application  of the princip le of "best
practicable means".

Environment related problem shifting has various forms. These may 
be generally  c lassified  as follow s.
• Medial problem sh ifting . Environmental problems are shifted from one

medium to another— for exam ple, from air to water or so il. Dust co l
lectors, for instance, reduce air pollution at the expense of greater
water or soil pollution when dusts are disposed of reck lessly .

• Spatial problem sh ifting . One region is "cleaned up" at the expense 
of others. For example, a ir quality  in urban agglomerations is 
improved through long-range dispersion  of pollutants.

• Temporal problem sh ifting . Environmental problems are dispersed over 
a lengthy period of time. For instance, concentrations of pollutants 
in the ambient a ir are diluted so as to avoid immediate, acute in jury 
to human health. While this may mitigate cr it ica l problem situations 
in the short run; continuous, long-term exposure to pollutants may 
impair health or induce chronic disease which becomes noticeable at a 
relatively  later stage and is thus d ifficu lt to trace back to its actual 
cause.

• Problem shifting caused by substitution measures. Industrial proces
ses, raw m aterials, fuels, etc . are substituted by others (sometimes in 
response to environmental po licy  decisions) which may pollute the 
environment to the same or even to a greater extent: for instance,
switching from fossil fuels to nuclear power or substituting lead in 
petrol for aromatic hydrocarbons which are suspected carcinogens.

In Britain as in many other nations, we can find examples of all 
these forms of problem sh ifting . However, spatial problem sh ifting—the 
best known example of which refers to sulphur dioxide and "long-range 
transboundary air pollution"— is a typ ica l element of British air pollu 
tion control policy  which in turn is characterised by the follow ing fea
tures, unique to Britain in terms of their extent and combination: the
systematic application of high stack policy  qua BPM; the export of most 
of its sulphur dioxide emissions outside Britain, supported by favourable 
prevailing winds; and, until recently , the strongest opposition to 
national or international policies directed towards reducing sulphur 
dioxide emissions from high stack sources to any sign ificant degree, by
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government and the Central E lectricity  Generating Board whose power 
stations are responsible for most of the pollution exports. Although the 
UK was a pioneer in industrial clean air policy  nearly a century ago 
and a leader in domestic clean air po licy  nearly 30 years ago, in more 
recent years it has become the "problem ch ild " among Western European 
countries, system atically blocking every attempt to develop a coordinated 
international or supranational system of measures to combat a ir  pollu
tion. •

The decision  in 1986 to retrofit some o f B rita in 's  existing power sta
tions and to equip all new coa l-fired  power stations with flue gas 
desulphurisation (FGD) units or whatever better technology may become 
a v a ilab le , is probably  essentia lly  the result of compounding criticism  
from abroad over so many years and, more recently , mounting criticism  
at home of B rita in 's  po licy  of problem shifting (Blowers, 1987; Macrory, 
1987). By way of comparison, other European countries had long since 
undertaken such measures to control a ir  pollution. For instance, by the 
end of 1986, in the Federal Republic of Germany (FRG) 12,000 megawatts 
of e lectric  power were generated from power stations fitted with flue gas 
desulphurisation equipment; by the end of 1987, power stations repre
senting a capacity  of nearly 30,000 megawatts had been fitted with FGD 
and by mid-1988, 43,000 megawatts of e lectric  power w ill be generated
by FGD equipped power stations. As a result of these measures in the 
FRG, sulphur dioxide emissions from large combustion plants, which 
amounted to over 2 million tonnes in 1982, are expected to fa ll to 0.8 
million tonnes by 1988 and to 0 .5 m illion tonnes by 1993, representing a 
reduction of about 75%. To reduce nitrogen oxide emissions in the FRG, 
it is planned to equip West German power plants representing a generat
ing capacity  of between 30,000 and 33,000 megawatts with flue gas deni
trification  (denox) units. This means, according to o ffic ia l ca lcu la 
tions, that nitrogen oxide emissions from West German power stations, 
which amounted to about 1 million tonnes in 1982, w ill be reduced by 
70% by the early  1990s (Lange, 1987). Thus, compared to West German 
pollution control measures, British efforts represent only a very small 
first step. However, if one considers the UK context alone, recent meas
ures undertaken by government do indeed represent a major step towards 
reducing em issions, in light of previous clean air policy  in Britain.
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In other areas as w ell, sign ifican t changes are occurring in the 
British air pollution control system. Existing power stations are to be 
retrofitted with low nitrogen oxide burners; efforts are being made to
improve public access to information about air pollution  control; local 
authorities will be granted powers of prior approval for certain  station
ary emissions sources and the Secretary of State for the Environment 
w ill be empowered to regulate pollution by setting air quality  standards 
and emission lim its. Fundamental reorganisation of the British air pol
lution control system had begun in April 1987. Government agencies
specialised  in different areas of pollution control, including the Indus
tria l Air Pollution Inspectorate, were reorganised into a new, unified 
central agency, Her M ajesty 's Inspectorate of Pollution (HM1P), designed 
to scrutinise gaseous, liq u id , and solid  waste arising  from industrial 
processes in a unified , consistent manner. "The move is intended to
secure a co-ordinated approach to controls over industrial emissions and 
discharges into a ir, water and on land with a view to developing the 
'best practicable environmental option' concept" (Clean A ir , No. 3, 1986, 
p. 136). The "best practicable environmental option" concept was
recommended in 1976 by the Royal Commission on Environmental Pollution.

"What in itia lly  brought the RCEP to expound the BPEO concept 
was evidence that cross-m edia pollution transfers had resulted 
from the decisions of one regulatory authority to tighten con
trols on the waste disposal route under its control without 
considering the consequences for other media or consulting 
with other authorities about them." (ENDS, No. 148, 1987,
p. 8)

In general and in light of recent developments, what can be said 
about the British concept in air pollution control is that it is currently 
undergoing a process o f fundamental change. If the British govern
ment's attempts to restructure the ex isting  leg islative  and organisational 
bases of pollution control actually  come to fru ition , then the United 
Kingdom's approach to air pollution issues w ill become among the most 
modern in Europe. The coming few years w ill indeed reveal whether the 
new dynamics in policy  formulation w ill rea lly  be followed up by imple
mentation of measures and enforcement. Very recent developments do 
indicate, however, that the British government is still taking a rather 
d ilatory approach to implementation despite the fact that by the end of 
1987 it was well established that a sign ificant proportion o f British
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forests had been severely damaged and, in part, to an even greater 
extent than forests in the FRG.

This book presents an overview  of the essential features of the Brit
ish air pollution control regime over many decades. In addition, it 
w ill examine the various leg islative  and organisational changes that 
have occurred in Britain, g iv ing  specia l attention to those of most 
recent o r ig in . The main aim of this book is , on the one hand, to pre
sent a detailed set of facts such that the British experience— its 
approach to a ir  pollution control, its problems and achievements—can be 
compared to those of other countries. On the other hand, the goal is to 
provide a springboard for research into the new and extremely interest
ing developments in British clean air po licy  since 1986.
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1 . BACKGROUND INFORMATION

1.1 . Basic Data

With about 56 million inhabitants and a total land area of just a little 
over 244 square kilometers, Great B rita in 's  population density equals 
approximately 229 inhabitants per square kilom eter, but the population 
is very unevenly distributed. The change in volume of the UK's gross 
domestic product (GDP) of market price (index : 1980 = 100) developed as
follows:
Year Volume Year Volume
1970 82.9 1982 100.3
1975 92.1 1983 103.8
1979 102.4 1984 106.7
1980 100 1985 110.5
1981 98.7
(Source: Annual Abstract of Statistics, HMSO, London, a n n u a l.)

Industrial production in the UK (in dex : 1980 = 100) developed as
follows:
Year Volume Year Volume
1970 90.1 1982 98.4
1975 92.2 1983 101.9
1980 100 1984 103.2
1981 96.6 1985 108.1
(Source: Annual Abstract of Statistics, HMSO, London, a n n u a l.)

Indigenous production of primary energy showed the follow ing devel-
opment, measured in million tonnes of o il equivalent (MTOE):
Year Volume Year Volume
1970 103.4 1980 198.5
1975 116.7 1981 . 206.3
1976 127.3 1982 220.3
1977 155.0 1983 231.0
1978 169.7 1984 201.9
1979 193.5 1985 234.2
(Source: Digest of UK Energy Statistics, HMSO, London , an n ual.)

By 1980, the UK had become a net exporter of o il. Its total primary
energy requirements from 1970 to 1985 (in  MTOE) were:

17



Year Volume Year Volume
1970 198.6 1980 193.3
1975 191.1 1981 186.6
1976 194.0 1982 183.5
1977 199.0 1983 184.0
1978 199.9 1984 183.7
1979 209.2 1985 192.3
(Source: Digest of UK Energy Statistics,, HMSO, London,, an n ual.)

Energy requirement statistics according to energy source show a
decline in the demand for solid  fuels and petroleum products, but an
increase in the demand for gas and nuclear power from 1973 to 1985 (in
MTOE) :
Energy Source 1973 1983 1985
Solid fuels 78.2 65.6 62.0
Petroleum products 96.6 62.4 67.7
Natural gas 26.0 44.0 48.4
N uclear/hydroelectric 7.1 12.0 14.3

In 1985, there were 11 nuclear power plants in operation in the UK, 
with a total capacity  of 6.8 gigawatt (GW), representing 20% of the UK's
total e lectr ic ity  supply. The UK's total energy requirements measured 
in gross domestic product (GDP) units decreased continuously from 1970
to 1984 (in dex : 1975 = 100). Its energy intensity (energy/GDP ratio)
developed as follow s:
Year Energy Intensity Year Energy Intensity
1970 116 1982 88
1975 100 1983 85
1979 98 1984 83
1980 53 1985 84
1981 91

The total fin a l energy consumption decreased fromi 136 MTOE in 1970
to 132 MTOE by 1985, but this was not a smooth trend. Energy con -
sumption peaks were reached in 1973 and 1979, and 1981/82 enjoyed an
energy consumption minimum. The overa ll trend in energy consumption
as well as the shifts in energy structure have led to improvements in
air qu ality . However, as w ill be shown, this trend was not brought
about by an active environmental protection p o licy . Table 1 provides
an overview  of fuel consumption in the UK.
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These trends have been interpreted by the Department of the Envi
ronment (DOE) as follows:

"The decline in coal consumption outside the e lectr ic ity  gen
erating industry, evident since the mid-1950s, has been due 
mainly to the introduction of smoke control areas and 
switches to cleaner, more convenient sources of energy, espe
c ia lly  gas and e lectr ic ity . Fluctuations around the down
ward trend reflect differences in weather from year to year.
Power stations used an increasing volume of coal during the 
1970s, except in years affected by  industrial disputes, but 
consumption has fallen since the peak in 1980.

" . . .  Since 1979 demand for e lectr ic ity  has fa llen , mainly 
because of the economic recession . This lower demand,
coupled with increased thermal e ffic ien cy  in power stations 
and the development of nuclear power is reflected in the 
lower consumption of coal by power stations.

"Consumption of petroleum products, with the exception of 
motor sp irit, diesel fuel and petroleum gases, has fallen  
over the ten years to 1984; although this trend was reversed 
in 1984 due to the increased use of o il in power stations 
during the miners' dispute. By contrast, combined natural 
and town gas consumption increased by 44 per cent over the 
decade. Since the mid-1970s the usages of town gas has 
been insign ificant compared with that of natural g a s ."  (DOE,
1985, p . 11) ,

1.2. International Aspects

With an estimated output of 3.58 m illion tonnes per annum (1985), the 
UK remains the largest single emitter of sulphur dioxide (SO2) in the 
European Community (EC) and p ossib ly , with more than 1.8 million
tonnes per annum (1985), the second largest emitter of nitrogen oxides 
(NO^) after the Federal Republic of Germany (FRG). In .terms of SO  ̂

emissions per cap ita , it ranks tenth in all o f Europe. About one mil
lion tonnes of SC  ̂ are estimated as being exported to countries down
wind, esp ecia lly  Norway and Sweden. 1

On the basis of information derived from a monitoring programme
organised by the United Nations Economic Commission for Europe (ECE),
EMEP, sligh tly  more than 30% o f UK SO2 emissions are deposited in the 
UK itse lf; some 40% are deposited in neighbouring countries. UK SO2 
emissions deposited in the UK represent about 80% o f the total SC^
deposition in that country; only about 20% of the SO^ deposited in the 
UK originates from other countries.
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The UK contributes approxim ately 10% and 5% respectively  of the su l
phur fa llin g  in Norway and Sweden. On the basis of these figures, 
however, the DOE concluded in 1985 that: . . even a large reduction
in the UK's total emissions would make very little  difference to the 
deposition burden in other countries" (Burgess, 1985, p . 5 ). According 
to one DOE o ff ic ia l , the reasoning underlying this view was as follow s:

"We (the UK) are not however the largest contributor to other 
countries' deposition—not only do four of the eastern coun
tries exceed us in this respect but so does West Germany 
whose emissions contribute half as much again as ours to 
others' depositions. I think this shows that, purely in 
terms of reducing deposition in other countries, the e ffective
ness of measures to reduce UK emissions at a greater rate
than they are already going down would be qu estionable."
(Cited in Burgess, 1985, p . 6)

The cost of installing flue gas desulphurisation (FGD) at 12 major 
power stations in the UK was estimated (in  1983 prices) to amount to
£1600 m illion; the new estimate is in excess of £2000 m illion . The
cost-effectiveness ratio of massive reductions in emissions is seen to be 
h ighly unfavourable and has led to opposition by the British government 
to the proposed EC directive which would require EC member states to 
reduce SC^, NO^, and dust emissions from large power plants presently 
in operation by 60%, 40%, and 40% respectively . The directive would
also require the imposition of strict quantitative emission limits for SC^, 
NO^, and dust on all new plants. Although modifications in the reduc
tion percentages, to the benefit o f countries like the UK which
experienced a decline in emission reduction prior to 1980, were proposed 
during the Belgian and Danish Presidencies of the EC Council o f Minis
ters, no agreement was reached until December 1987. In accordance 
with the compromise proposal made by Denmark in October 1987, the UK 
would be compelled to reduce its SO^ emissions from large combustion 
plants ( i . e . ,  those over 50 MW) from 3.6 million tonnes (as o f 1980) to 
2.8 million tonnes by 1993, and 2.4 m illion tonnes by 1998.

..Although the UK did ratify  the Convention on Long-Range Trans
boundary Air Pollution in July 1982, it did not commit itself form ally to 
the introduction of major legislation  or clean air programmes, or to the 
initiation of a substantial number of new activ ities to reduce SC  ̂ emis
sions, until 1986 when the British government made a modest gesture by
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announcing that it intended to retrofit three power plants with FGD 
equipment and to put FGD on a ll new plants. The DOE has also issued 
proposals to change the UK's clean air leg islation  to make it compatible 
with the EC framework directive on emissions from industrial p lants.

The UK has not joined the "30% C lub", i . e . ,  the countries which have 
agreed to reduce their total SOj emissions by 30% (or more) on the basis 
of their 1980 national statistics . The British government has so far 
merely announced, without commitment, its intention to achieve a 30% 
reduction in both S02 and NOx by the late 1990s.

UK SOg emissions in 1985 were 23% below the 1980 lev e l; NO  ̂ emis
sions for the same year were about 5% below the 1980 level. The Brit
ish position that it does not intend to become committed to expensive 
emission controls, esp ecia lly  as long as uncertainty remains about the 
environmental benefits to be achieved in the UK and continental Europe, 
has been critic ised  by the British National Society for Clean Air (NSCA) 
as follow s:

"This po licy  line seems to run counter to the prin cip le , 
established in this country for many years, that the ' best 
practicable means' should be used to prevent emissions of 
noxious or offensive gases, even though environmental bene
fits may not be c learly  recog n isab le ." (NSCA, n .d )

A study of the British governm ent's behaviour in international nego
tiations (including EC level negotiations) over emission reductions for 
stationary and mobile emission sources reveals that, in most cases, the 
UK has been reluctant to participate in concerted international actions 
aimed at reducing transboundary a ir  pollution . The UK has thus become 
one of the "d irty  outsiders" of the international ecology community. It 
has come under growing pressure not only from environmental groups in 
Britain as well as abroad, but also from foreign governments, especia lly  
of those countries which believe they su ffer from exports of the UK's 
emissions.
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2 . AIR POLLUTION FROM MAJOR POLLUTANTS

2.1 . Emissions and Emission Sources

Total emissions of SO2 from fuel combustion in the UK increased during 
the 1950s but remained relatively  stable throughout the 1960s and early  
1970s, amounting to about 6 million tonnes per year. After 1973, annual 
emissions fell to about 5 million tonnes by 1976. They remained stable 
at 5 million tonnes during 1977 and 1978, and then dropped again to 
4.67 million tonnes by 1980. Annual S02 emissions continued to decline 
steadily , fa llin g  to 3.54 million tonnes by 1984. In 1985, emissions 
began to rise again ; the provisional figures for 1986 emissions amount 
to 3.74 million tonnes.

The British government has therefore insisted that present S02 emis
sion figures should be compared with the statistics for emissions in the 
peak year of 1970 (6 million tonnes) and those for 1980 (4.67 million 
tonnes) which serves as the base year for the "30% Club" and the pro
posed EC directive on reductions in emissions from large plants. The 
British government argues that the choice of 1980 as a base year is 
arbitrary and unjustified because it does not reflect the enormous cut in 
emissions since 1970. While UK S02 emissions in 1985 were 23% below 
their 1980 lev e l, on a long-term view , the UK, the British government 
claim s, has already achieved substantial emission reductions not yet 
matched by other countries for whom a 30% reduction commitment (based 
on 1980 statistics) would be easier to achieve.

Table 2 and figure 1 present a statistica l and graph ica l overview  of 
the SC>2 emission trend in the UK. If one considers the separate contri
bution to S02 emissions from combustion by major class of emission 
source, then, comparing 1970 to 1985, a decline in absolute terms has 
occurred for a ll classes except road transport. However, i f  one looks at 
the relative contribution to total em issions, marked changes in the con
tributions from different classes of emission sources over time can be 
observed. The proportion contributed by dom estic/com m ercial/public ser
vice sectors and industry dropped, whereas that contributed by power 
stations and road transport has increased.

In general, therefore, there has been progressive replacement of 
small and medium sized sources emitting at low heights by large sources
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Table 2. SO2 emissions from fuel combustion in million tonnes.

Year SO2 emissions

1938 4.19*
1950 4-55
1955 5-03
1960 5-54
1965 5-61
1969 6.02
1970 6.12
1971 5.86
1972 5-65
1973 5.81
1974 5-35
1975 5.13
1976 4-98
1977 4-98
1978 5-02
1979 5-34
1980 4.67
1981 4.22
1982 4-01
1983 3-69
1984 3.54
1985 3-58

*Estimate by Parker in MSCA Yearbook 1976, table C, p . 72.

Source: Compiled from data supplied by the National Society for Clean 
Air, Sulphur Dioxide, 1974; DOE, Digest of Environmental Pol
lution and Water Statistics, 1980; P. Knoepfel and H. Weidner, 
Handbuch der S09-Luftreinhaltepolitik, Teil II , 1980; DOE, 
Digest of Environmental Pollution and Water Statistics, 1985; 
DOE, Digest of Environmental Pollution and Water Statistics, 
1986.
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Figure 1. Sulphur dioxide emission from fuel combustion in the United 
Kingdom, 1900 to 1982. Retrospective estimates prior to 1950 are approx
imate only. Source: Clarke (n .d .) .
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emitting at high levels above ground. The shift to "ta ll chimney 
sources" has had a profound effect on the improvement of ambient air 
quality in the UK. Whilst emissions from low and medium height sources 
have nearly halved since I960, those from ta ll sources have increased 
by more than h a lf. The proportion of total SC  ̂ emissions from power 
plants and refineries amounted to 75% of the total in 1985, as compared 
to 52% in 1970 and 67% in 1980 (DOE, 1986a). Provisional figures sub
mitted by the Warren Spring Laboratory (WSL) for SC  ̂ emissions in 1986 
indicate a total o f 3.74 million tonnes. Power plants emitting 2.60 mil
lion  tonnes of SO2 in 1986 contributed 90,000 tonnes to the increase over 
1985 emission tonnage; o il refineries contributed 30,000 tonnes and other 
industrial sources a further 50,000 tonnes.

The largest increase in relative contributions to total SC  ̂ emissions 
has come from power plants. In I960, power plants accounted for 33% of 
total em issions; in 1970, they accounted for 45%, and by 1985 their pro
portional contribution had climbed to 71%. There are no other EC mem
ber states in which power plants contribute to a comparable degree to 
total SO2 emissions. Most of the UK's SO2 emissions result from coal 
combustion, which accounted for 55% in 1970, 60% in 1980, and 76% in
1983. By 1984, this percentage had fa llen  to 55% because power stations 
substituted fuel o il for coal during the miners' strike in that year. 
(SO2 emissions from fuel oil combustion increased from 0.53 million 
tonnes in 1983 to 1.27 million tonnes in 1984.) In 1985, the SO2 emis
sions from coal combustion increased again to 2.53 million tonnes (71% of 
all sulphur em issions). SC  ̂ emissions from non-combustion sources are 
sm all, adding at most 2% to 3% to the total (C lark, n .d . ) .  Table 3, 
table 4, and figure 2 provide an overview  of SOg emissions from various 
classes of emitters, listed  according to type of fuel.

Several factors have contributed to the changes in total SC  ̂ emis
sions and in the contributions made by different c lasses of emission 
source. These are: changes in fuel use, a lower demand for e lectric ity  
for industrial purposes, and energy conservation, all o f which were 
stimulated by the large increases in the price of o il after 1973. In 
particu lar, the rapid  substitution o f low sulphur natural gas for trad i
tional fuels has sign ifican tly  reduced S02 emissions.

It is estimated that this development has resulted in a reduction of 
over 25% of SC  ̂ emissions per unit of primary fuel in the UK during the
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Table 3. Estimated sulphur dioxide emissions from fuel combustion by
type of consumer and fuel,* 1970-1974 (in million tonnes).

Type of Consumer 1970 1971 1972 1973 1974

Domestic 0.52 0.46 0.37 0.36 0.35
Commercial/public service 0.39 0.34 0.31 0.29 0.26
Power stations 2.77 2.80 2.87 3-02 2.78
Refineries 0.24 0.25 0.26 0.29 0.30

2Other industry 2.12 1-94 1-76 1.78 1.59
Rail transport 0.03 0.02 0.02 0.02 0.02
Road transport 0.04 0.05 0.06 0.05 0.05
All consumers (ground based) 6.12 5.86 5.65 5-81 5-36

Type of Fuel 1970 1971 1972 1973 1974

Coal 3-34 3-04 2.65 2.89 2.56
Solid, smokeless fuel 0.25 0.20 0.18 0.17 0.16
Motor spirit 0.01 0.02 0.02 0.02 0.01
Derv 0.03 0.03 0.04 0.03 0.04
Gas 0.16 0.16 0.20 0.20 0.17
Fuel oil 2.07 2.16 2.30 2.20 2.11
Refinery fuel 0.24 0.25 0.26 0.29 0.30
All petroleum fuels 2.52 2.62 2.83 2.75 2.64
All fuels'^ 6.12 5-86 5-65 5-81 5-36

^Excludes emissions from chemical and other fuels.
2

Includes agriculture; excludes power stations and refineries.
3 .
Excludes emissions from fuels used for water transport.

Source: Warren Spring Laboratory, Department of Trade and Industry.
Quoted in DOE, Digest of Environmental Pollution and Water Sta
tistics, 1979-
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Figure 2. Sulphur dioxide emissions from fuel combustion and average 
urban concentrations. Emissions are from fuel combustion only. Emis
sions from chemical and other processes. which probably amount to a 
few per cent of total emissions from fuel combustion, have been ex
cluded. Source: Warren Spring Laboratory, Department of Trade and
Industry, quoted in DOE (1986a).
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last decade (DOE, 1985, p . 14). To th is , nuclear energy has made only 
a small contribution . The drop experienced in very recent years, how
ever, is mainly a side-effect o f economic recession (Knoepfel and
Weidner, 1985; C larke, n .d . ) .  Correspondingly, British emissions of 
SO2 and N0x began to rise again s ign ifican tly  in 1986 as the UK 
economy revived . It is worth noting, therefore, that environmental p o li
cies had only a minor impact on emissions from industrial sources and 
power plants; whereas in the domestic (households) and the commercial 
and pu blic services sectors, the policy  effect was more sign ifican t. The 
decline, in SC  ̂ emissions was p a rtia lly  a side-effect of the Clean Air 
Acts, which sought prim arily to control smoke emission. .

"The necessity for many households to change their heating 
appliances as a result of smoke control, induced a large 
proportion to change also from solid  fuels to gas, domestic 
o il or e le ctr ic ity , with zero or very small emissions o f (su l
phur d iox ide) at the point of u se ." (C larke, n .d . ,  p . 19)

As this trend had begun before the passing of the Clean Air Acts, it 
reflects in part a social preference for more comfortable means of 
domestic heating. The Clean Air Acts thus helped to accelerate and 
reinforce a trend already in motion. However, although this was a 
positive development, it in turn encouraged an increase in emissions 
from power plants through the substitution of e lectric ity  for coal and oil 
in domestic households (Knoepfel and Weidner, 1985).

Smoke is defined as an air pollutant consisting of suspended partic
ulate matter (o f an average grain  size below 5 microns) arising from 
the incomplete combustion of fuel. Smoke is hazardous to human health 
because the particulate matter remains suspended in the air for long 
periods and can be inhaled ea s ily . Smoke is not a problem where pul
verised fuel boilers have been installed  in power stations, or with very 
large industrial bo ilers . Power stations, therefore, w ill contribute very 
little  to overa ll smoke emissions. Sim ilarly, medium or small sized 
industrial or commercial units do not give rise to smoke when properly 
operated, except on limited occasions such as start-up . Domestic heat
ing units almost always produce some smoke because of the d ifficu lty  of 
controlling combustion accurately . However, new units have been devel
oped for burning bituminous coal re la tive ly  smoke-free (some 3% to 4% 

by weight of bituminous coal is emitted as smoke in open -fire burning) 
(Commission of Energy and the Environment, 1982).
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Coal combustion is the main source of smoke in the UK (accounting 
for 70% of a ll smoke emissions in the late 1970s). However, smoke emis
sions from coal combustion have fallen  by over 90% since 1958. Reduc
tion in these emissions has been more gradual over the last few years 
and, in many areas of the UK, domestic coal burning is st ill the major 
source of smoke pollution (DOE, 1985). The large reduction in smoke 
emissions from coal combustion was mainly effected through implementa
tion of the Clean Air Acts 1956 and 1968 (1964 in Northern Ire lan d ), 
improved combustion effic ien cy  in industry, and a shift away from coal 
to cleaner and more convenient fuels in the domestic sector. Smoke 
emission trends and the relative contributions from major sources since 
1950 and 1958 respectively are shown in figures 3 and 4, and table 5.

As nitrogen oxides are a matter of more recent concern, no statisti
cal data on NOx emissions and concentrations comparable to those for 
smoke and SO^ is availab le . On the basis of 1985 data, the UK appears 
to be the second largest emitter of NOx in the EC. In 1985, the UK's
NO emissions were estimated as about 1.837 million tonnes. Annual NO x x
emissions estimates have not changed appreciably  during the 10-year 
period up to 1985 (1975 NOx emissions: 1.832 million tonnes). The f ig 
ures presented in table 6 indicate that the contributions from other 
emissions sources than road transport remained roughly stable or showed 
slight reductions (see also figure 5 ). In 1985, power stations and road 
transport (particu larly  petrol-engined road veh icles) were the main 
sources of NOx emissions; each contributed 40% to total NOx emissions. 
NOx emissions rose by 100,000 tonnes to reach 1.94 million tonnes in 
1986 (provisional figures provided by the Warren Spring Laboratory), 
reflecting the upturn in e lectric ity  generation and increased road 
tra ffic . The major contributors to th is increase were power plants,
accounting for 48,000 tonnes, and v eh icles , accounting for 44,000 tonnes. 
It is worth mentioning that the NOx emission figures seem to be less 
reliable than those for SO,, and smoke. The new vehicle emissions data, 
for example, are presumably based on emissions factors derived from a 
fleet of only 20 cars.

As shown in table 6, carbon monoxide (CO) emissions increased by 
15% between 1975 and 1985. Emissions of hydrocarbons (HC) increased 
by 12% from 1975 to 1985. Figures for 1985 on the relative contributions 
of pollutants from different sources compared to total emissions indicate
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Figure 3. 
(n .d .).

Smoke emission, United Kingdom 1950-1982. Source: Clarke
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Figure U. Smoke emissions from coal combustion and average urban con
centrations 1960-1985. Source: Warren Spring Laboratory, Department of 
Trade and Industry, quoted in DOE (1986a).
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Table 5- Smoke: trends in estimated emissions from coal combustion
by source (in million tonnes).

Year Domestic ̂
2

Industry etc.
3

R ail ways All Sources

I960 1.21 0.35 0.19 1-75
1965 0.95 0.14 0.06 1.15
1970 0.64 0.08 - 0.72

1975 0.35 0.04 - 0.39
1976 0.33 0.04 - 0.37
1977 0.34 0.04 - 0.38
1978 0.30 0.03 - 0.34

1979 0.31 0.04 - 0.35
1980 0.25 0.03 - 0.29
1981 0.24 0.03 - 0.27
1982 0.24 0.03 - 0.26

1983 0.22 0.03 - 0.25
1984 0.16 0.02 - 0.19

1985 0.23 0.03 - 0.26

^Domestic: Smoke is taken as 3-5 per cent of the weight of coal burned 
in domestic open fires.
O

Industry etc.: Final energy users ( i .e .,  energy other than fuel con
version industries); includes collieries, public services, agriculture, 
and miscellaneous. For 1958, smoke is taken as 0.97 per cent of the 
total weight of coal burned; for 1962 it is taken as 0.5 per cent, and 
1971 and subsequent years, 0 .3 per cent. For the intervening years, 
intermediate proportionate values are used.
3

Railways: An estimate of 2 per cent of the weight of coal burned is 
used.

Source: Warren Spring Laboratory, Department of Trade and Industry. 
Quoted in DOE (1986a).
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Figure 5. Estimated emissions of hydrocarbons, carbon monoxide, nitro
gen oxides and lead. This chart is based on constant emission factors 
and does not take into account possible reductions in emission factors as 
a result of ECE regulations. Estimated lead emissions are from petrol- 
engined road vehicles only. Source: Warren Spring Laboratory, Depart
ment of Trade and Industry, quoted in DOE (1986a).
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that motor vehicles emitted 83% of the total CO emitted and 36% of total 
HC valu e ; gas leakages contributed 20% and industrial processes and 
solvent evaporation 48% respectively .

Lead emissions from petrol-engined vehicles (table 7) fe ll from a 
peak of 8 .4  thousand tonnes in 1973 to 6.5 thousand tonnes by 1985, a 
fa ll o f 23%. Recent data submitted by the Warren Spring Laboratory 
indicate that total lead emissions from vehicles dropped to 2,900 tonnes 
in 1986. Despite an increase in petrol consumption to about 20%, lead 
contamination dropped as a result of a reduction in the leg a lly  permit
ted lead content in petrol from 0.84 grams per litre in 1972, to 0.40 
grams per litre in 1981, and again to 0.15 grams per litre by December 
1985.

Information on other pollutants potentially  hazardous to the environ
ment and human health is sparse and, in most cases , insufficient for 
trend an alysis.

2 .2 . Monitoring

The first coordinated National Survey of Air Pollution (SC^ and smoke) 
was set up in 1961, following the Clean Air Act 1956. In itia lly , meas
urements of ambient a ir quality were made at some 500 monitoring sta
tions in the UK (DOE, 1974). By 1966 the number of monitoring stations 
had increased to a total o f about 1200 urban and rural sites, resulting 
in the UK's having the most extensive, close-kn it monitoring network in 
Europe and possib ly  worldwide. Both smoke and SO2 are monitored, with 
values recorded every 24 hours; however, not a ll monitoring stations 
have maintained a completely regular recording system (DOE, 1986a).

The achievement of this monitoring system reflects the underlying 
British philosophy that environmental monitoring is the first step in 
pollution control. That is , it is designed to discover the assim ilative 
capacity  of the environment, to determine that no unacceptable harm to 
the environment is being done, and to ensure that the "best environ
mental option" is chosen. The DOE described the UK approach to envi
ronmental monitoring as follow s:

"Monitoring is undertaken in the UK to provide information
about the state of the environment and to assist in planning

38
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actions and policies for environmental protection. Monitor
ing may also serve to inform the pu b lic. . . . Where prac
tica b le , monitoring is concentrated on:
a. the most sign ificant emissions (sou rces); .
b. the highest concentrations in the environment (hot spots 
and sin k s);
c . the c r it ica l group most at risk  (ta rg ets );
d. the most important changes in the state of the environ - 
me nt.

"M onitoring of substances which, at the concentrations 
found, do not represent a risk  has been discontinued where 
possib le ; or, where it has been necessary to maintain it , 
reduced to a minimum. There is still further scope for 
bringing monitoring into line with current and future policy  
requirements, but sign ifican t progress has been made."
(DOE, 1986a, p . 62)

Ambient a ir quality monitoring is carried  out, as a ru le , by local 
UK authorities; central government provides policy  guidance and the 
statutory framework. The Warren Spring Laboratory o f the Department o.f 
Trade and Industry acts as coordinator and advises on methods of meas
urement and site selection. In 1982, the National Survey was reorgan
ised into several smaller networks designed to meet more sp ecific  ob jec
tives . One o f these smaller networks is the Basic Urban Network, con
sisting of 170 sites. It is supplemented by several other surveys 
designed to check the UK's compliance with the EC directive on smoke 
and SO2 concentrations in the atmosphere. As a resu lt, surveys are 
located in areas considered to be at risk of exceeding the mandatory 
maximum levels set by the EC d irective. The number of monitoring 
instruments used in the survey to check compliance with EC Directive 
80/779 included 572 non-continuous SO  ̂ monitors and 572 black smoke 
monitors (December 1982 data ). In addition , a network of 20 sites 
supports an epidem ological survey.

According to the DOE, it is lik e ly  that a small rural network of 
monitoring stations w ill be established to complement the urban network. 
Previously, some 150 monitoring, stations were operated in rural commun
ities and the open countryside. It has been suggested by the Warren 
Spring Laboratory that in future on ly 50 or fewer rural sites w ill be 
needed for the baseline network. The Royal Commission on Environmen
tal Pollution (RCEP) comments:

"We are concerned that the future structure of the baseline 
network for monitoring smoke and (sulphur d iox ide) concen
tration s, which reflects the emphasis given to hazards for

A0



human health, makes insufficient provision  for rural areas 
where the effects of (sulphur d iox ide) on crops and natural 
vegetation may be of considerable importance. The lack of 
monitoring data from rural areas has been a serious draw
back for those engaged in research on the quantification of 
the effects of air pollutants on crop production ." (RCEP,
1984, p. 116)

Concentrations of trace elements ( e . g . ,  z in c , arsen ic, selenium, 
vanadium) are measured continuously on ly at some few sites. Concen
trations of lead in air have been measured in a long-term monitoring 
programme at 21 sites. During the period from 1984 to 1987, lead con
centrations were monitored at over 100 sites in 40 towns, v illa g e s , and 
remote rural locations (DOE, 1986a). The major a ir pollutant, NO^, is 
monitored continuously at only about 25 sites. According to the DOE, a ' 
new network of stations monitoring NOx and ozone (O^) is currently 
being set up. Some local authorities have established monitoring sites 
for other pollutants. For example, during the 1970s, the then existing 
Greater London Council (GLC) recognised the need for a more diverse 
monitoring system than that provided by the National Survey. In parti
cu la r, emissions from road vehicles were a cause for concern. New 
chemical and physical monitoring techniques were introduced to detect 
pollutants such as carbon monoxide, ozone, lead and other heavy 
metals, as well as SC  ̂ and smoke (Schwar and Ball, 1982).

The Warren Spring Laboratory also carries out monitoring for several 
other purposes. In 1983, the Acid Rain Review Group of the DOE recom
mended that the acid rain monitoring network be expanded. Further, it 
pointed out some serious shortcomings in the a v a ilab ility  and quality  of 
monitoring data. The DOE set up two networks in 1986 to monitor acid 
deposition at 10 primary and 60 secondary sites. "Wet on ly" collectors 
are used for the primary network; sp ecia lly  designed bulk collectors are 
used for the secondary network. The aim of the primary network is to 
provide high quality data on the composition of precip ita tion ; the secon
dary network is intended to provide data on regional patterns of depo
sition over the whole of the UK. A main requirement of the secondary 
network is that the monitoring sites be in a rural environment and that 
they provide regionally  representative data not influenced by loca l pol
lution sources (O lding, 1986). The first results from these new networks 
are scheduled to be published in 1987 (DOE, 1986a).
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The reporting of monitoring data in the UK is su fficiently  comprehen
sive , current, and eas ily  understandable to the p u b lic . However, 
reporting was more comprehensive in former times when data were co l
lected from about 1200 monitoring sites and published by some 500 local 
authorities.

The state of monitoring in the UK was reviewed by the Royal Commis
sion on Environmental Pollution in its 10th Report:

" .  . . There is . . .  a lack of systematic information on the 
concentrations of contaminant gases on a countrywide 
basis . . . (and) . . . there is a strong case for the 
baseline monitoring of gases such as nitrogen oxides and 
ozone, since these have been found to be more abundant 
than previously  believed and may cause damage to vegeta
tion at concentrations regu larly  detected even by  the limited 
monitoring currently undertaken.

" .  . . We consider the present network for (nitrogen oxides) 
to be inadequate. We accept that the measurement of 
(nitrogene ox ides) presents considerable technical problems 
and is expensive, and that a baseline network on the scale 
of that for (sulphur dioxide) and smoke would be both pro
h ib itive ly  expensive . . . and unnecessary. Nevertheless 
we believe that a baseline network of about 25 sites is 
desirable . . . .

"Ozone at present also has a baseline monitoring network 
restricted to three sites. . . .  We consider that a baseline 
network of about ten sites is ju stified . Ozone is important 
as a pollutant affecting both man and plants . . . and it 
serves as an index of other photochemical oxidants. . . .

" .  . . We recommend that the Department of the Environment 
should give greater recognition to the importance of long
term monitoring as a basis for the action to improve air 
qu ality . We are concerned that not enough attention is 
being given to monitoring (sulphur dioxide) in remote and 
rural areas and we recommend that further consideration 
should be given to the size of the baseline rural net
work. . . . F inally we recommend that the number of sites 
in the baseline networks for the monitoring o f nitrogen 
oxides and ozone should be increased su bsta n tia lly ." (RCEP,
1984, pp. 117-118)

(The Royal Commission on Environmental Pollution is a group o f. 
experts appointed by the Queen for a 3-year period . It can select its 
own subject for investigation  or be requested by ministries to investi
gate a particu lar subject. The RCEP was set up in 1970 and its task 
was "to advise on matters both national and international, concerning 
pollution of the environment; on the adequacy of research in this fie ld ;
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and the future possib ility  of danger to the environment". Since its 
establishm ent, the RCEP has published several reports on various en vi
ronmental issu es.)

Monitoring of emissions in the UK is not nearly as comprehensive as 
the measurement of ambient a ir qu a lity . Although the authority to 
measure emissions from stationary sources has been granted under the 
Clean Air Acts and the Control o f Pollution Act 1974, this power has not 
so far been exercised to any great extent. Moreover, emissions of major 
pollutants (with the exception of smoke, dust, and grit) from stationary 
sources are calculated on the basis of fuel data (DOE, 1977).

According to the DOE, the assessment of emissions of sulphur, nitro
gen compounds, and hydrocarbons from a number of identified source 
types is made annually for the UK on a 20 x 20 km grid  square basis. 
In addition, national inventories of speciated hydrocarbons are being 
fin a lised . An emissions inventory for ammonia (England and Wales 
only) based on 10 x 10 km grid squares has just been completed (DOE, 
1986b).

The RCEP commented on the collection  of emissions data as follow s:

"There are some atmospheric contaminants, now considered to 
be important, for which there are few data. This applies
in particu lar to ozone and other photochemical oxidants 
which are formed in the atmosphere rather than emitted 
d irectly . Reliable data on ra in fa ll acid ity  are also scarce.
In these cases the conclusions which can be drawn from 
trends are greatly lim ited. Data on the emissions of atmos
pheric contaminants in the United Kingdom can thus be con
sidered to fa ll into three categories. There are good data 
for smoke and (sulphur d iox ide) while data for (nitrogen 
ox id es ), CO and hydrocarbons are ava ilab le , but unfortu
nately, o f low re lia b ility . Data for most other contaminants 
are la rgely  la ck in g . We must express our regret that we 
were unable to obtain any o ffic ia l figures in 1982." (RCEP,
1984, p. 11)

In the case of scheduled fa c ilit ie s , monitoring can be ordered or 
carried  out by the responsible agency , the Industrial Air Pollution 
Inspectorate (IAP1). Where loca l authorities have respon sib ilities for 
monitoring, they may require industrial plant owners to measure their 
SO2 emissions; however, the ow ner's consent to do so must be obtained. 
The publication of data on individual industrial plants by loca l author
ities is severely restricted by law . Only in certain cases, where the
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plant owner has granted his consent and no trade secrets are at stake, 
can data on individual fa c ilities  be made pu b lic.

Section 79 of the Control o f Pollution Act 1974 gives local authorities 
the power to obtain , if  they wish, information about the emission of 
pollutants and other substances into the a ir . However, if an authority 
chooses to exercise this power, it must consult all interested parties in 
order to determine to what extent and in what way any information 
gathered should be made availab le to the pu b lic. The DOE advised that 
this consultation should be carried  out through loca l committees com
prising  council members, nominees of loca l industry, and su itably  qual
ified  loca l in d iv idu a ls . As this procedure is rather time consuming, 
loca l authorities have made almost no use of these discretionary powers 
(DOE, 1986b). The restricted public access to information on emissions 
from in div idual industrial plants has been the subject of criticism  for 
quite some time by various environmental groups (see, for example, the 
Freedom of Information Campaign) and also by the RCEP.

2 .3 . Ambient Air Quality

2 .3 .1 . Trends

Until the late 1960s, the main a ir  quality  problem in the UK was pollu 
tion by smoke produced from the burning of bituminous coa l. The smoke 
problem had continued to escalate over the years until the occurrence of 
a major smog disaster in London in December 1952: some 4000 persons
died probably  as a result of severe smog pollution . Moreover, a recur
rence of such episodes was not uncommon until 1962, although the
resulting death tolls were lower. The air pollution legislation  enacted 
in response to those smog episodes (the Clean Air Acts 1956 and 1968) as 
well as other developments (see section 2.1 above) led to considerable 
improvements in ambient air qu ality . The average urban concentration
of smoke in 1983-84 was down to about 13% of that for 1962-63. The
annual average urban smoke concentrations have fa llen  by more than 
80% over the last 20 years. Considerable improvements have been
achieved in London esp ecia lly , and the obvious improvement in London's 
a ir quality since these smog episodes may have been attributed too
readily  to the success of the Clean Air Acts, as was explained by an
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"H istorical evidence, however, suggests that pollution by 
sulphur dioxide and smoke was at its worst in London in 
about the year 1900, and has been declin ing ever since. 
Evidently a number of factors have been involved , including , 
apart from the Acts themselves, underlying changes in fuel 
consumption patterns, esp ecia lly  the replacement of solid  fuel 
by gas, oil and e lectr ic ity . In addition there have been 
changes in the urban structure which would have influenced 
air qu ality . . . . This is not to say that the implementation 
of the Acts, which was particu la rly  rapid  in London, did not 
contribute in an important way to the rate of improvement of 
London's a ir ."  (Schwar and Ball, 1962, p. 16)

Since the 1960s the distribution and relative importance of various 
emission sources have changed; road vehicles (esp ecia lly  diesel-engined 
vehicles) are now the main source of b lack  smoke in London. However, 
this change is not su fficiently  reflected in the monitoring data on smoke 
concentrations in ambient a ir, because the monitoring stations were 
located according to other criteria  ( e . g . ,  to monitor the progress of the 
Clean Air A ct). Although the overa ll picture on smoke concentration in 
the UK appears favourable, there are still areas where smoke pollution 
is considerable. Smoke concentration met the limit values specified  in 
the EC directive only by 1981, even in Greater London where 90% of the 
fac ilities  involved are covered by the Smoke Control Orders. In 1982, 
some areas were still in danger of exceeding these standards (Schwar 
and Ball, 1982). The trend in average urban smoke concentrations is 
shown in tables 8 and 9.

Long-term developments in SO2 concentrations c learly  show a favour
able trend. Average urban concentrations have fa llen  by over 70% since 
I960, and from 84 pg/m^ to 42 pg/m^ in the decade to 1982-83. Longer 
records suggest that this downward trend began before 1950 when mean 
annual concentrations of around 250 pg/m were no rare occurrences in 
c ity  centres. The reduction in urban SC  ̂ concentrations has been due 
prim arily to the 75% drop in low -level emissions. Table 10 shows that 
average urban concentrations fell by half between 1974-75 and 1984-85. 
All this may well explain  the relative (compared with West Germany, 
Austria, Switzerland, e tc .)  lack o f concern about air pollution by the 
British pu blic.

expert of the Scientific Services Branch of the former Greater London
Council (GLC):
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Table 8. Smoke concentration index 1974-1985-

Year
Concentration Index :. o 

1981/82 = 100 (= 23 |ig/m )

1974 /75 136
1975 /76 140
1976/77 145
1977 /78 113
1978 /79 113
1979/80 109
1980/81 83
1981/82 100
1982/83 74
1983 /84 78
1984/85 67

Note: Smoke as given in this table is taken to be suspended matter 
collected on filter paper in accordance with British Standard 1747, 
Part 2.
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Table 10. Sulphur dioxide concentration index, 1974-1985.

Year
Concentration index: _ 

1981/82 = 100 (= 50 |ig/nr )

1974 /75 137
1975 /76 135
1976 /77 135
1977 /78 118
1978 /79 126
1979 /80 114
1980/81 96
1981 /82 100
1982 /83 81
1983 /84 79
1984 /85 76



The da ily  concentrations of SC>2 at individual urban sites for the 
winter period are shown in table 11. Table 12 shows SC  ̂ concentrations 
in five British cities considered to be particu larly  polluted. It also 
indicates that there have been long-term improvements in pollution 
levels. However, some districts were plagued by extremely high levels 
of pollution in the late 1970s.

The Greater London area also shows a steady decline in SOg levels. 
Results from the 32 monitoring stations involved in the London Boroughs 
and Greater London Council Local Survey indicate that for winter 1984-85
the EC directive SO„ limit values were not exceeded. However, on a

 ̂ 3number of occasions, short-term levels rose above 1000 |ig/m . In one
episode, on 21 February 1985, the maximum hourly mean SO„ concentra-

3 ^tion reached 1700 pg/m at the monitoring site at the County Hall, and
940 (tg/m at the Hounslow site ( London Environmental Bulletin , Vol. 3,
No. 2, 1985).

In the absense of comprehensive, long-term monitoring of nitrogen 
oxides, only some rough estimates of NO  ̂ concentrations are ava ilab le . 
According to an expert from the Central E lectricity Generating Board 
(CEGB):

"No estimate can be made of the trend in (nitrogen oxide) 
concentrations in UK urban areas as monitoring of th is pol
lutant has been on a sm all, and generally  lo ca l, scale 
on ly. . . . Neither these lim ited studies nor the emission 
trends . . . lead , however, to the conclusion that (nitrogen 
oxide) pollution levels are lik e ly  to have increased over the 
last decade." (Clarke, n .d . ,  p . 24)

More recent data on NO  ̂ concentrations in London show that this city  
may face d ifficu lties in meeting the EC d irectiv e 's  a ir quality  standard
for NO .̂ A major London-wide survey carried  out by the GLC between
1980 and 1984 came to the conclusion that problems w ill be greatest
alongside busy roads where the highest NO  ̂ levels are found. Accord
ing to the GLC's Scientific Services Branch, the measurements indicate 
strongly that emissions from vehicle exhausts are the main source of NO  ̂
in London's a ir.

"This implies that additional controls on vehicle emissions 
are the most prudent way to bring  about a reduction in 
(nitrogen oxide) lev e ls , though tra ffic  management schemes 
could be used to tackle local problem s." ( London Environ
mental Bulletin, Vol. 3, No. 2, 1985)
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Table 12. Sulphur dioxide concentrations at Individual urban sites in five highly polluted areas.

Leeds 4 Leeds 18

Year W S HD W S HD

1954/55 286 372 1230 _ _
1955/56 601 257 2402 - - -
1956/57 515 229 1745 - - -
1957/58 515 200 2774 400 172 2688
1958/59 596 205 3832 544 195 3403
1959/60 569 235 1939 331 181 1018
1960/61 549 272 1544 310 130 755
1961/62 541 244 1896 - 132 1679
1962/63 536 196 3970 511 173 3971
1963/64 438 214 1676 340 171 1423
1964/65 429 204 1562 311 168 967
1965/66 376 189 1079 338 163 1027
1966/67 344 193 731 318 197 877
1967/68 346 170 1519 314 198 973
1968/69 287 151 904 275 181 987
1969/70 284 151 962 247 158 771
1970/71 276 129 843 278 134 1028
1971/72 - 151 - 217 159 641
1972/73 203 112 637 215 154 640
1974/75 113 85 462 163 134 519
1975/76 - 81 739 187 145 879
1976/77 - 107 - - 100 -
1977/78 97 67 287 118 73 288
1978/79 59 44 207 102 59 313
1979/80 66 55 230 - 72 421

Liverpool 16 Liverpool 21

Year W S HD W S HD

1962/63 501 170 1214
1963/64 510 220 1808 _ _ _
1964/65 - - _ _ _ _
1965/66 391 276 883 _ _ . _
1966/67 261 207 728 _ _ _
1967/68 362 171 1108 _ _
1968/69 321 177 927 252 192 776
1969/70 234 153 648 _ 101
1970/71 221 145 880 141 96 466
1971/72 203 151 697 148 646
1972/73 195 120 736 123 94 835
1973/74 - - 488 163 426
1974/75 162 101 442 94 70 3971975/76 147 95 324 79 73 232
1976/77 175 94 598 104 79 518
1977/78 139 93 336 83 67 268
1978/79 118 67 409 89 60 336

Manchester 11 Manchester 19

Year W S HD tf S HD

1962/63 390 112 2491
1963/64 384 170 1425 _ _ _
1964/65 434 158 2473 _ _ _
1965/66 342 180 1006 304 ' _ 1330
1966/67 345 163 1389 310 167 1748
1967/68 397 187 1530 318 162 1580
1968/69 360 194 1422 261 162 12201969/70 310 160 1346 225 135 1240
1970/71 306 139 1086 211 116 11331971/72 248 172 864 _ 127 768
1972/73 232 138 723 190 629
1973/74 177 116 633 159 120 634
1974/75 167 104 504 145 110 4481975/76 179 102 529 160 119 4831976/77 199 111 552 160 117 5131977/78 164 110 722 136 92 6291978/79 152 81 583 129 78 499

Cont/d . . .
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Table 12 continued . .

Year

Newcastle-upon-Tyne

W S HD

1962/63 189 121 957
1963/64 182 100 782
1964/65 177 106 716
1965/66 169 94 468
1966/67 162 110 639
1967/68 222 107 719
1968/69 191 106 456
1969/70 196 106 604
1970/71 232 96 528
1971/72 188 120 • 557
1972/73 207 142 559
1973/74 172 108 543
1974/75 165 113 503
1975/76 — 122 -

1976/77 171 112 344
1977/78 191 132 401
1978/79 - 100 446

St.. Helens 7 St. Helens 12

Year W S HD W S HD

1962/63 385 189 1431 _ 230 2055
1963/64 300 180 1101 338 219 1277
1964/65 294 181 810 - 242 -

1965/66 208 165 729 219 - 699
1966/67 249 163 732 199 - 611
1967/68 - 144 200 177 987
1968/69 281 - 818 295 174 1063
1969/70 211 131 588 234 165 827
1970/71 - 162 - 222 174 840
1971/72 137 107 340 227 209 631
1972/73 127 85 347 158 169 823
1973/74 130 97 579 129 72 450
1974/75 154 108 445 118 99 464
1975/76 - 22 - 90 86 411
1976/77 - - - - 85 448
1977/78 - - - - 81 577
1978/79 - - 154 87 456

Notes: W = winter average, S = summer average, HD = highest daily concentration. The figures 
for 1971/72 are of limited reliability because of technical problems at the monitoring sites during 
that period. In particular, figures for winter average concentrations in 1971/72 may be more 
favourable than conditions actually warrant.

Source: Warren Spring Laboratory. Quoted in Knoepfel and Weidner (I960).



The results of the survey are summarised in table 13.
Data on the emissions and concentrations of other atmospheric con

taminants are less systematic and less reliab le than those for smoke and 
SC^. For example, concentrations of lead and other trace elements have 
been monitored on a long-term basis at on ly five urban and four non
urban sites. Concentrations of lead have fallen  over time at a ll these 
monitoring stations (DOE, 1985). The results o f le a d -in -a ir
measurements at 20 monitoring stations in 1986, reported by the Warren 
Spring Laboratory, show that airborne lead levels fe ll by an average of 
53% across Britain following the reduction in maximum lead content of 
petrol to 0.15 g/1 at the end of 1985 (WSL, 1987). According to a sur
vey by the GLC, however, air and dust in London have excessive con
centrations of lead; road sites and school playgrounds in the city  had 
lead concentrations in excess of recommended safe levels . The GLC did 
point out that the reduction of lead in petrol w ill undoubtedly reduce 
lead pollution  ( London Environmental Bulletin , Vol. 3, No. A, 1985). 
According to an air pollution survey by the Warren Spring Laboratory, 
lead concentrations in the atmosphere were increased by as much as 
tenfold above background levels , as a result of emissions from metal 
refining and processing works. But with the possible exception of a 
metal works in W alsall, none of the refineries emit so much lead as to 
cause a local breach of EC air quality  regulations (compliance with the 
corresponding EC air quality standards must be achieved by 1981) 
( ENDS, No. 136, 1986).

When discussing photochemical smog in 1984, the Royal Commission on 
Environmental Pollution came to the conclusion that:

"The United Kingdom does not suffer from severe and lon g - 
lasting smogs o f, for example, Los Angeles, but during 
stable an ticyclonic weather in summer elevated concentrations 
of ozone, PAN and v is ib ility -red u cin g  aerosols are produced 
by photochemical reactions in a ir  masses over northwest 
Europe and affect large areas of the United Kingdom.

" .  . . Monitoring of the lower atmosphere for ozone has been 
carried  out in the United Kingdom for little  more than a 
decade and elevated concentrations due to photochemical 
reactions were first detected in 1971. Concentrations above 
200 pg (per cubic meter) are now found frequently and 
800 pg (per cubic meter) were recorded in south-east Eng
land during the exceptional summer of 1976. The lon g , hot
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spells of summery weather In 1983 also favoured photochemi
cal formation of ozone and in London the highest concentra
tions for several years were recorded.

" , . . It has been suggested that ozone may have a sub
stantial effect on crop yields in rural Britain, usually  with
out v isib le  symptoms on plants. . . .  We recommend that the 
Research Councils should encourage continued research on 
secondary pollutants, particu la rly  the photochemical oxidants 
in the United Kingdom." (RCEP, 1984, pp. 138-139)

Increasing concern over the acid ity  of rainwater because of its pos
sible long-term detrimental environmental impacts on lakes, so ils , for
ests, crops and buildings has led to an investigation by the Warren 
Spring Laboratory of the acid ity  of ra in fa ll in the UK. Measurements 
were carried  out at some 40 rural sites between 1978 and 1980:

"The sites were mainly located in Scotland, northern England 
and the East Midlands; there are large areas where no
measurements of suitable quality  were made. The annual 
average acid ity  of rain was found to be between pH 4.7 and 
pH 4.1 and, although it is inadvisable to draw too many 
detailed conclusion from the data , there appeared to be a 
trend of increasing acid ity  from west to east across Britain 
and, for northern Britain, a trend of increasing acid ity  from 
north-west to south-east.

" . . .  Bearing in mind that in the main the deposited acid 
ity was not measured d irectly  but was calculated on the 
basis of some sim plifying assumptions, the chart suggests 
that the areas receiving the maximum input of acid ity  due to 
rain are parts of Cumbria in England and the West Central 
Highlands and Southern Uplands in Scotland, which are 
areas where ra in fa ll is h igh. In these areas, the annual 
deposition is similar to the high levels experienced in parts 
of Scandinavia and North America. Maps of the wet deposi
tion of nitrate and sulphate ions show a sim ilar pattern to 
that of hydrogen ion deposition and reflect the influence of 
ra in fa ll amount on that deposition ." (DOE, 1985, p . 14)

The situation of ozone pollution in Britain has recently been assessed 
by Ball and Laxen (1987). On the basis of a review of major reports 
on this subject, they point, among other th ings, to the follow ing:
• Elevated ozone levels have been observed at all monitoring stations in 

•the UK from the south coast to Scotland.
• Ozone concentrations at both rural and urban sites exceed a ir  quality 

standards used elsewhere for the protection of human health and 
crops.
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• The movement of photochem ically polluted continental a ir masses into 
the UK accounts for some of the ozone observed there.

• There is evidence that ozone concentrations of up to about 130 ppb 
have been generated throughout the whole United Kingdom.

• There is some evidence that ozone levels in general have doubled over 
the last 100 years (Ball and Laxen, 1987).

2 .3 .2 . Highly Polluted Areas

Article 3 of EC Directive 80/779 states inter a lia  that each member state,

"where it considers that there is a likelihood that, despite 
the measures taken, the concentrations of sulphur dioxide 
and suspended particulates in the atmosphere might, after 
April 1983, exceed in certain zones the limit values given in 
Annex I , it shall inform the Commission thereof before 
1 October 1982."

The UK notified the Commission that limit values were lik e ly  to be 
approached or exceeded in the following locations: A llerdale, Barnsley,
Bassetlan, Blyth V alley, Bolsover, Bradford, Cannock Chase, Chester
fie ld , Copeland, Crew and Nantwich, Doncaster, Kirklees, M ansfield, 
Newark, Newcastle-under-Lyme, Nottingham, Rotherham, Staffordshire 
Moorlands, Sunderland, Wakefield, Wansbeck, Cunningham, Falkirk, 
Glasgow, Strathkelvin , Belfast, Londonderry, Newry, and Castle Morpeth.
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3. AIR POLLUTION DAMAGE

3.1 . Public Health

Several cases have been reported in the UK, where air pollutants have 
had negative impacts on human health. The effect of major a ir  pollu 
tion episodes (such as the London smog episodes) on the human mortality 
rate is not disputed. However, there is no consensus among the scien
tific  community as to the number of deaths which may have been attri
butable to particu lar pollutants or a combination of pollutants; that is , 
there is no consensus about ca u sa lity , i . e . ,  on linking emissions to con
centrations of pollutants in the air to human health damage. In 1971, 
the National Society for Clean Air (NSCA) published a specia l report on 
SO2 (NSCA, 1974), in which it is pointed out that only very few studies 
had been carried  out on the harmful effects of S02 pollution . The NSCA 
concluded, inter a l ia :

"Further research is v ita lly  needed on several aspects of 
(sulphur dioxide) pollution brought out in this report: the
better definition of the levels of (sulphur dioxide) concen
trations that are harmful to the pu blic health, to crops and 
the decay of building m aterials; establishing the chemical 
reactions and life history of (sulphur dioxide) emitted to the 
atmosphere, particu larly  from high chimneys; the role of 
ambient (sulphur dioxide) concentrations in the nutrition of 
crops; and the search for cheaper ways of lim iting (sulphur 
dioxide) emissions by the various means d iscu ssed ." (NSCA, 
quoted in Knoepfel and Weidner, 1985, pp. 726-727)

A british  medical expert on the health impacts o f a ir  pollution , 
regarded by the Department of Health and Social Security as the leading 
authority on this subject, takes the view that detrimental health impacts 
from SOg concentrations have been overestim ated. During an interview 
conducted by the British team (M. Hill and P. Garrard) doing an inter
national comparative study on a ir  pollution policies (published in 
Knoepfel and Weidner, 1985), this expert stressed the insign ificance of 
SC>2 as an issue, arguing that p o licy  must reflect priorities and that 
one cannot legislate for rare, exceptional meteorological conditions. He 
stated:

"The energy required for gas washing would be equal to the 
whole energy requirement of the Indian sub-continent. . . .
What w ill happen if you double the price of e lectr ic ity  or 
have to burn coalite is that, instead of people dying because
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of smog, y o u 'll  have an epidemic of hypothermia— that is a 
da ily  cause of winter deaths. Old people die of cold  
because they ca n 't  afford e lectr ic ity  and are afraid  to turn 
on their one-bar fires because of fear of the e lectr ic ity  b ill .
Or e lse , you have immigrant fam ilies using kerosene stoves, 
blocking up all the drafts and gassing themselves with car
bon monoxide. With all th is , one must preserve a sense of 
perspective. . . .  I'm  not rea lly  hedonistic, but 1 feel
things have got out of hand. One of 'L aw th er's Laws' is 
that concern about air pollution is in inverse relation to its 
conce ntr ation ."

Another expert study of primary school children in Sheffield con
cluded that no ill  effects in terms of symptoms or sickness could be
detected when pollution concentrations fe ll below an annual average of 

3
140 pg/m for smoke alone. But, if  pollutant concentrations rose above

3
an annual average level o f 200 pg/m for smoke and SC  ̂ combined, then 
an effect on the human respiratory function or other symptoms of illness 
were evident (UN, 1984). The contrasting views given here may well 
illustrate the British tendency to judge air pollution in relation to other
socia l issues which are more pressing ; that is , to relate it , for
instance, to the relative poverty of a growing number of people (Watts, 
1987; Richardson and Watts, 1985).

The House of Commons Environmental Committee summarised their 
findings on research into health risks from air pollutants in the UK— 
which illustrate that the UK is no longer "at the top" in environmental 
research— as follows:

" . . .  high concentrations of (sulphur d iox ide) and (nitrogen 
oxides) as particu lates in the atmosphere can k ill . . .
(and) . . . research has not gone on in this country into 
the health effects of lower concentrations of particulate sul
phates and nitrates in the atmosphere. . . .  We consider 
that the almost total absence of research in this fie ld  is too 
be deprecated. . . .  We recommend that the Government
should commission research in this country on all aspects of 
risk to human health to which US, Swedish and German
research has drawn attention ." (House of Commons Environ
mental Committee, 1984, p . x lix )

Much more research has been carried  out on lead and its impacts on 
human health. Furthermore, lead pollution and its health effects have 
been an issue attracting considerable pu blic attention in the UK, more 
so than pollution by SOg, NO^, or smoke. In 1983, the Royal Commis
sion on Environmental Pollution concluded in its 9th Report (RCEP, 1984) 
that levels of lead in the blood of UK residents were too high. The
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RCEP made 29 recommendations for reducing these lev e ls , including the 
removal of lead from petrol within a 7 -year period . The Campaign for 
Lead-Free Air (CLEAR), which is seeking a total ban on leaded petrol, 
received support from a leading expert on ch ild  psych iatry  and member 
of the so -ca lled  Lawther Committee which reported in 1980 on "Lead and 
Health". This expert claimed in 1983 that the Government's plans to 
reduce the lead content of petrol to 0.15 grams per litre by 1985 repre
sented an unacceptable compromise. He had no doubts:

"We do not need any further research. No good can come 
from keeping lead in petrol and harm may resu lt. The onus 
of proof in this issue needs to be placed on those who advo
cate no action, rather than the other way roun d ." ( Interna
tional Environment Reporter, 4-13-83, p . 152)

The claim by a London-based study of CLEAR that lead pollution  in 
the UK is much too high has been supported. It was reported inter a lia  
that a large proportion of vegetables contained lead in excess of the 
statutory lim it ( London Environmental Bulletin , No. 3, 1983). More
recent evidence indicates, however, that lead pollution had improved. 
Preliminary results from the 1984 survey of lead in blood, the fourth 
stage in a 4-year programme to monitor the effects of the 60% reduction 
of lead in petrol by the end of 1985, showed that lead concentrations in 
the blood of a ll 18 groups monitored were within the reference levels 
fixed in the EC 1977 directive (DOE, 1986a).

3.2. Forests and Plantlife

Only 7.4% of UK land use is devoted to "forestry  and woodland" (EC 
average 21.6%). Until very recently a ir pollution was generally  not 
considered a threat to British forests and woodlands. Evidence of acid 
rain damage to trees, however, is being discovered. Environmental 
protection groups in the UK have suspected for some time that in 
Britain, too, there has been a degree of forest d ieback. In the summer 
of 1984, Friends of the Earth (FOE), Scotland, invited a German expert 
to examine some tree specimens. Several instances of "tree stress" 
strongly resembling the ailment suffered by trees in West German forests 
were identified . Subsequent surveys in itiated by FOE and sponsored by 
the World Wildlife Fund, concluded that half of the beech and yew trees 
in Britain were suffering from acid rain  damage. Other trees, including

59



oak , f ir ,  spruce, and pine, were, also harmed. In North Wales and 
Central-South and South-West England, the worst affected trees were 
beech, while in North England yew was worst affected. On the basis of 
these fin d in gs , the FOE made the follow ing recommendations to the DOE:
• that a nationwide survey of trees should be carried  out in 1986 by 

government agencies other than the Forestry Commission and in coop
eration with voluntary environmental groups and sp ecia lists ;

• that a monitoring network capable of "reconstructing" pollution ep i
sodes on an hourly or da ily  b a sis , in order to correlate tree damage, 
be set u p ;

• that an immediate programme of controls be devised and put into 
effect to reduce emissions of SC  ̂ and N0x from other power stations, 
including the installation  of flue gas desulphurisation equipment in 12 
large fa c ilit ie s , and that cars be fitted with cata ly tic  converters and 
required to meet US emissions standards in order to reduce emissions 
of HC and NO  ̂ (Acid News, No. 1, 1986; FOE, 1985).

In contrast to the FOE, studies by the Forestry Commission— a gov
ernment agency—could not until recently find convincing evidence for 
sign ificant forest damage from a ir  pollutants. However, in 1985, the 
Commission scientists who had hitherto attributed most symptoms of 
damage to natural causes were beginning to modify their orig ina l con
clusion , because they were unable to explain  an unusually early  yel
lowing of beech leaves (one of the primary "ea rly  w arning" signals of 
forest decline in continental Europe) which had begun to appear in UK 
specimens in 1985. The Commission's plant pathologist conceded that air 
pollution could not be ruled out as a causal factor in the damage suf
fered by beech during the dry years since 1975 ( ENDS, No. 128, 1985,
pp. 5 -6 ). In itia lly  the government had promised to conduct a survey as 
proposed by FOE, but it later withdrew its support. The purported 
reason for so doing was that independent scientists considered the 
claims of both FOE and the Forestry Commission to be flawed and not 
representative. Government, therefore, ca lled  for a national forest 
health survey ( ENDS, No. 139, 1986).

The 1987 forest health survey carried  out by the Forestry Commission 
comprised 264 plots and included oak, beech, and older Sitka spruce for 
the first time. According to the fin d in gs , 45% of the Sitka spruce 
surveyed had lost 26% to 60% of their needles and thus fe ll into the
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"moderate damage" category, while another 2% were c lass ified  under the 
"severe damage" category. The figures for trees older than 50 years 
indicated that they were substantially  worse o ff. Of the Norway spruce 
surveyed, 41% fell into the "moderate damage" ca tegory, while another 
3% were considered "severely damaged". Again, older trees were more 
seriously affected. Of the Scots pine surveyed, 41% were moderately 
damaged and 3% severely. F inally , the survey revealed that a high per
centage of oaks and beeches suffered moderate damage.

A comparison of the 1987 survey with the survey conducted in 1986 
shows a sign ifican t increase in damage among all three coniferous spe
cies . In contrast to statements made in previous years, the Forestry 
Commission now admits there has been remarkable deterioration in the 
health of con ifers. Nevertheless, it st ill maintains that the cause of 
damage to British trees cannot be attributed to a ir  pollution alone, 
although it accepts that air pollution is a lik e ly  contributing factor 
(Forestry Commission, 1987). On the other hand, it is well known that 
a ir pollutants have damaged trees in the UK in the past. For instance, 
attempts by the Forestry Commission over many years to establish  spruce 
trees in the Southern Pennines have fa iled  and high levels of SO2 
affecting the area were thought to have been a possible cause (Knoepfel 
and Weidner, 1985).

While the general effects of a ir pollution  on crops and vegetation 
remain far from clear , according to the Commission on Energy and the 
Environment, nitrogen oxides, however,

" .  . . have never reached concentrations which give cause 
for concern regarding their effects on animals and plants, 
even in inner city  areas where emissions from motor vehicles 
are g rea ter ." (Coal and the Environment, 1982, p . 177)

The same source nevertheless admitted that estimated possible crop 
losses in the UK due to SC  ̂ pollution amounted to about £23 million per 
year under worst case conditions. There is also evidence that ozone 
may have adverse effects on the growth of a number of crops including 
c lover, peas, spinach, radish , and barley  (Ashmore, 1984). Contrary to 
the conclusion of the Commission on Energy and the Environment in 1982 
on NO^, a Lancaster University scientist reported in 1982 to a symposium 
organised by the National Society for Clean Air that nitrogen oxides are 
a growing threat to vegetation and could soon overtake sulphur dioxide
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as the princip le pollution hazard to plantlife ( International Environment 
Review, 7-10-85, p . 228). A study by scientists at Imperial College 
provides evidence that ambient levels o f a ir pollution (SC^, NO^) *n 
Britain do indeed reduce crop y ields ( ENDS, No. 108, 1984, p . 3 ). A 
report by the Cornwall Trust for Nature Conservation, based on its own 
surveys, warned that almost three dozen plant species native to Corn
wall were facin g  the risk  of extinction because of acid  deposition. It 
also claimed that soil acid ifica tion  since the early  1900s had already 
caused the extinction  of a number of loca l plants ( ENDS, No. 135, 1986, 
p . 7).

In 1983, a lit ig a tion , the first of its kind to reach the High Court, 
awarded £70,000 to a Yorkshire farmer for damages to crops and liv e 
stock from lime kiln  emissions (dust fa llo u t ). The High Court ruling 
vindicated a 10-y e a r  long struggle in which the p la in t iff 's  pleas for 
help from the pollution control authorities went, he claim ed, almost 
unheeded.

In reviewing several reports and various sources of information on 
the effects of a ir  pollutants on plants in the UK, the House of Commons 
Environment Committee reached the general conclusion that reduced levels 
of emissions would be of benefit to p lants:

"Econom ically valueless plants have su ffered, and the Nature 
Conservancy Council argued that it was lik e ly  that losses to 
plants other than the mosses and lichens which had been 
studied had occurred in much of the upland areas of the 
country, through wet and dry deposition and soil a c id ifica 
tion. . . .  In summary, there would be environmental and 
eco log ica l benefits to plants from reduced emissions of (su l
phur d iox ide) and (nitrogene o x id e s ) ."  (House o f Commons 
Environment Committee, 1984, p . x liv )

3.3 . Rivers and Lakes

In its 10th Report, the Royal Commission on Environmental Pollution 
pointed to increasing evidence o f damage to fish  from acid ifica tion , 
causing a higher mortality rate among fish  and decline in fish stocks. 
The RCEP was also crit ica l of the fact that, in general, UK data on 
freshwater a c id ifica tion  have been patchy and of varying quality for a 
long time, and that research on the relationship between acid ity  in
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precip itation , afforestation and acid ity  in freshwater was started rather 
belatedly (RCEP, 1984, p . 12).

In 1985, a representative of the DOE argued that while acid ifica tion  
of freshwater does occur in the UK, damage sim ilar to that experienced 
in southern Scandinavia appears to be very limited in extent in the UK, 
e . g . ,  to Galloway (Burgess, 1985, p . 8). Losses of fish have been doc
umented for several streams in Wales and the Lake District. The results 
of studies undertaken by members of the University College London on 
acid deposition also suggest strongly that a ir pollution is the most 
probable explanation for the ac id ifica tion  o f two lochs in Galloway, 
south-west Scotland. Similar results are now beginning to emerge in 
other parts of Britain. However, absolute proof that acid deposition is 
the cause of acid ification  of the bodies of water investigated has not 
been provided ( ENDS, No. 132, 1986, pp. 11-13). A recently published 
interim report from the DOE's Acid Waters Review Group concludes that 
sound evidence of surface water ac id ifica tion  is confined to six  catch 
ment areas in northern Britain (DOE, 1986a).

3-4. Materials

Although there is a lack of reliab le  data on the nature and cost of 
damage to materials from acid pollu tion , there is c lear evidence that 
SO,, and its acid ic derivatives have caused serious damage to bu ild in gs , 
monuments, and other structures in the UK. Several examples of such 
damage from acid rain and dry deposition are given in the Fourth 
Report by the House of Commons Environment Committee, Acid Rain,
Vol. 1 (1984, pp. x v ii i f f ) .  The National Society for Clean Air has also 
drawn attention to this problem:

"Concentrations of (sulphur d iox ide) and other pollutants in 
major urban areas have fa llen  in recent years. This may 
have reduced the rate of bu ild ing/m aterials damage but 
early  results from studies carried  out by the Building 
Research Establishment suggest that damage is st ill con
tin u in g ." (NSCA, n .d . )

Corresponding to changes in the structure of emission source in the 
UK, it was plausible that the greatest damage to materials may stem 
from low -level sources and motor vehicle emissions. However, recent
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prelim inary reports on damage to B rita in 's  buildings suggest that acid 
rain has more profound effects than may previously  have been assumed:

"This finding spells trouble for the Central E lectricity Gener
ating Board, which is responsible for most of the acid input 
to the a ir  over Britain, but which insists that loca l air 
pollution . . .  is the dominant cause of damage to bu ild 
in g s ."  (Acid News, 1/86, p. 10)

As for the other categories of damage, no reliab le  or comprehensive 
data on damage costs arising from acid  deposition are a v a ila b le . Not 
only are ex isting  data highly uncertain with regards to economic 
assessment, there are also many theoretical constraints and methodologi
ca l problems involved in expressing in monetary terms what value soci
ety attaches to the preservation of h istoric bu ild in gs , the preservation 
of forests, and the quality of ambient a ir.
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4. AIR POLLUTION CONTROL POLICY

The United Kingdom includes three separate areas of ju r isd iction : Eng
land and Wales, Scotland, and Northern Ireland. Statutory provisions 
for a ir pollution control generally  apply to only one o f these areas 
although a particu lar statute may expressly  cover the whole o f the 
United Kingdom. The adm inistrative structures for the implementation of 
the laws in Scotland and Northern Ireland are quite different from those 
in England and Wales (see McLoughlin, 1982). In the follow ing sec
tions, only those law s, regulations, and organisational structures ap p li
cable to England and Wales are d iscussed.

4.1. Major Laws, Regulations, Standards and Objectives

This section provides an overview  of the basic elements o f the British 
(England and Wales) a ir pollution control regime (DOE, 1977, 1984;
Garner and Crow, 1976; Knoepfel and Weidner, 1980; M acrory, 1984; 
McLoughlin, 1982). The prin cipal statutes governing air pollution are 
as follows (Schwar and Ball, 1982).

The Alkali Etc. Works Regulation Act 1906. This Act allows specia l
ist control o f certain d ifficu lt processes registerable under the Act. It 
has been partly  subsumed under the Health and Safety at Work Etc. Act 
1974 and the Control o f Pollution Act 1974. Enforcement of this Act is 
the responsib ility  of the Industrial Air Pollution Inspectorate (IA P I), 
formerly the A lkali and Clean Air Inspectorate. This authority operates 
on a regional b a sis , there being 12 such regions. (In  1987, after a hot 
debate lasting about three years, a reorganisation took p la ce .)

The Health and Safety at Work Etc. Act 1974. This act enables reg
ulations to be made to control emissions from prescribed premises by 
using the "best practicable means" (BPM) for preventing the emission of 
noxious or offensive substances into the atmosphere. (More recently there 
is growing reference by the DOE to the 'b est practicable environmental 
option' p r in cip le , recommended by the RCEP already in 1976.)

The Public Health Acts 1936 and 1961, and the Public Health (Recur
ring Nuisances) Act 1969. These Acts provide a tool for tack ling  nox
ious or offensive emissions other than smoke, g r it , and dust from pre
mises not dealt with under sp ecific  leg isla tion . Nuisances include any

65



dust or e fflu v ia  caused by any trade, business, manufacturer, or pro
cess, p re ju d icia l to the health o f, or nuisance to, the inhabitants o f the 
d istrict. Responsibility for enforcement of these Acts rests with the 
loca l authorities (in London, Borough C ouncils).

The Clean Air Acts 1956 and 1968. These Acts empower local author
ities to issue Smoke Control Orders prohibiting the emission of smoke 
from bu ild in gs , including dw ellings, in any part of their administrative 
area. A householder may claim a grant from the loca l authority 
amounting to 70% of the reasonable cost of installing su itable, smokeless 
domestic heating units. The loca l authorities are also empowered to 
control the height of new chimneys for furnaces greater than a given 
size to prevent emissions from becoming preju d icia l to health or a nui
sance. The procedure to be followed is outlined in the Chimney Heights 
Memorandum.

The Control of Pollution Act 1974. Part 1 supplements ex isting  pro
visions by empowering the Secretary of State to limit or reduce air pol
lution through regulations governing the sulphur or lead content of oil 
fuel for furnaces or engines.

Road Traffic Acts 1972 and 1974. Regulations drawn up under these 
acts set emission limits for smoke from compression ignition (d iesel) 
engined v eh icles ; and for carbon monoxide, nitrogen ox ides, and hydro
carbons from positive ignition (petrol) engined vehicles. The annual 
testing of heavy goods vehicles is also carried  out under this leg is la 
tion.

There are also a number of regu lations, c ircu la rs , and notes issued 
by central government or the IAPI which are relevant to a ir pollution 
control po licy  (see Knoepfel and Weidner, 1985). EC d irectives require 
central government to set up the appropriate machinery to meet EC pol
lution control leg isla tion . Several Acts and regulations related to land 
use planning are also relevant in the context of the management and 
control o f a ir pollution , esp ecia lly  the Town and Country Planning Act 
1971 and the Town and Country Planning General Development Order 
1977. These pieces of leg islation  require that planning permission be 
obtained from the local authority for any land development scheme. 
Completely new industrial plants or substantial modifications to existing 
plants would require fu ll planning perm ission. Applications are nor
mally processed within six  weeks unless a planning inquiry is ca lled .
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Applicants for whom permission is refused, or granted subject to 
unacceptable conditions, may appeal to the Secretary of State for 
Environment (Commission on Energy and the Environment, 1982).

In addition to impacts from the formal a ir pollution  control system, 
the e lectr ic ity  industry is affected by relevant sections o f the Electric 
Lighting Act 1909 and the E lectricity Act 1957. The E lectric Lighting 
Act 1909 empowers the Secretary of State to impose conditions on new 
power stations. This authority has been used to require the Central 
E lectricity Generating Board to leave su fficient space in new o il and 
coa l-fired  fa c ilit ie s  for future retrofitting with flue gas desulphurisation 
equipment. The Electricity Act 1957, which established the CEGB, 
requires the CEGB to give due consideration to various environmental 
concerns in formulating its programmes.

4 .1 .1 . Principles of British Pollution Control Legislation

According to an interdepartmental working party report published by the 
DOE, the broad objectives of environmental protection in the UK

" . . .  are the same in relation to a ll the sectors— a ir , land, 
sea, freshwater and the working environment. The most 
important is to maintain human life  and health (now and in 
the future) and the life support systems necessary to sustain 
man. Other ob jectives, not in any order of priority  include 
the need:

" ( i )  to safeguard plant and animal life of actual or potential 
use or value to man over and above basic life  support 
requirements;

" ( i i )  to avoid disturbance of m an's use of his environment, 
including interference with his recreation;

" ( i i i )  to minimise permanent adverse effects on the natural 
environme nt.

"Thus, controlling the disposal o f a pollutant to the environ
ment is intended to prevent avoidable human in jury  and 
death and to protect the functional capacity  of m an's l i fe -  
support system. . . .

" .  . . Although the identification  of e ffects should log ica lly  
precede the imposition of controls, it is not in practice 
always possible to wait for a defin itive medical view before 
deciding to impose precautionary restrictions on the disposal 
of a pollutant. The decision when and how to control a 
pollutant that is potentially damaging to human health w ill
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always require an element of subjective and politica l judge
ment, although it should be taken in the light of experience 
and based on the best possible medical and scien tific  advice 
and some estimate of the economic and socia l costs involved.

. . (However,) simple cost com parisons, almost always 
incomplete, cannot determine the priorities which should be 
set for the control of disposals to the environment.

" .  . . A t  its simplest the princip le behind the control 
applied is that it should ensure that the adverse effect on 
man is the lowest p racticab le , having regard to the costs 
involved. If the effect or threat is still unacceptably great, 
the process must be stopped altogether. The policy  requires 
that carefu l consideration should be given not just to the 
seen and e a s ily  calcu lab le  costs of installing further equip
ment, or o f changing products, processes, or treatment 
methods, so as to reduce the level of an emission, but to the 
costs in terms of damage to human health in allowing the 
pollutant to issue unabated, and to the benefits of control 
(in clud ing  the benefits that can results (s ic ) from the stimu
lation of technological change).

" .  . . The approach both to setting of quality standards and 
to the standards by which those objectives can be met and 
enforced varies according to the receiving medium. . . .
Given adequate knowledge of the emissions and preva ilin g  
weather conditions, the concentration can be roughly ca lcu 
la ted , and this approach is of considerable use in the siting 
of chimneys and long term development plans for large scale 
industrial emissions.

" .  . . I f the relationship between the concentration of a 
pollutant and its effect can be determined, then it is possible 
to develop quality  objectives which can provide the measure 
of protection required. Once the quality  objective has been 
defined, this helps to determine what restriction  on emissions 
may be required— an emission standard for each type of emis
sion or even for each in div idual em ission ." (DOE, 1977, 
pp. 9-13)

According to the DOE, it is not an aim of UK pollution control policy  
to eliminate discharges to the environment which are not lik e ly  to cause 
damage. Moreover, there are cases in which adverse environmental 
effects may need to be tolerated to a certain extent, for exam ple, where 
the cost of elim inating the damage is unacceptably high (RCEP, 1984, 
p . 46). This seems to be a basic view on air pollution control policy  
by government, backed by tradition  and approved by the scien tific  com
munity, whose task it has been to define when effects by discharges are 
adverse, in tolerab le , etc.
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A. 1.2. Air Quality Standards, Etc.

Before EC Directive 80/779 came into e ffe ct , there were no mandatory air 
quality standards in the UK. The standards imposed by this directive 
refer to smoke and SC  ̂ and are intended to protect human health and 
the environment. The EC directives on lead in air and NO  ̂ introduced 
further air quality  standards. There are no national a ir quality stan
dards other than those stemming from EC d irectives. Moreover, before 
these directives came into e ffect, no a ir  quality  objectives had been 
e x p lic itly  defined in the UK. The setting o f environmental quality
objectives (EQO) as basic guidelines for a ir pollution control policies 
was strongly recommended by the RCEP in its 5th Report, 1976. An EQO 
was defined as a statement of the quality  to be aimed for. It may not
be immediately attainable and w ill often be phrased in qualitative 
te rm s .

Another point worth noting is that until 1974 SOg arising from coal 
combustion was not even included among the many "noxious and offensive 
gases" defined by statute under the A lkali and Clean Air Acts, as a 
representative of the Central E lectricity Generating Board pointed out in 
1972:

"An important omission in the statutory lis t o f offensive gases 
is sulphur dioxide arising solely from the combustion of coal 
which for reasons which may have been v a lid  at the time was 
sp e cifica lly  excluded from the control o f the A lkali Inspector
ate" (now the Industrial Air Pollution Inspectorate). 
(C larke, 1972, p . 2)

There are no presumptive limits for SOg in the IA P I's Notes on Best 
Practicable Means related to combustion processes. The same applies to 
NOx em issions. However, the 1API circu lated  a draft note on best prac
ticable means (BPM) for large combustion plants in the middle of 1986, 
which did contain such presumptive lim its. The more recent situation 
with regard to emission standards for sulphur and nitrogen was reported 
by the UK government to the United Nations Economic Commission for 
Europe (ECE) as follows:

"Major emitters of sulphur and nitrogen are subject to the 
requirement to use BPM to reduce pollution . . . . Under 
this system, the Inspectorates specify  non-statutory emission 
limits on a national basis. Compliance with these limits is 
taken as prima facie evidence that the BPM are being prop
erly  applied and operated to control stack emissions. Limits
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are la id  down for sulphur and nitrogen emissions from chemi
ca l processes but have not hitherto been applied  to such 
emissions from combustion plants since dispersal rather than 
stack control has been regarded as the practicable method of 
reducing pollution . However the Inspectorates now consider 
it practicab le  for any new large foss il fuel fired  combustion 
plants to be equipped with means to limit (sulphur dioxide) 
and (nitrogen dioxide) emissions. . . . "  (DOE, 1986b)

As of October 1987, there were no mandatory national standards for 
emissions from stationary sources.

The A lkali Etc. Works Regulation Act 1906 specified  in itia l limits for 
on ly four chem ical processes. Nevertheless, for the majority o f the pro
cesses and pollutants controlled under UK leg isla tion , numerical limits 
do apply to the allowable emissions to the atmosphere. These limits are 
fixed  adm inistratively by the IAPI on the basis of its interpretation of 
the "best practicab le  means" p r in cip le . These limits are non-statutory
numerical standards; they are set at the discretion of a statutory body, 
the IAPI, to fix  such limits on a case -b y -case  or in du stry-by-indu stry  
basis . This system seems to be the essence of the British a ir  pollution 
control system for large stationary sources, and the fact that the EC air 
pollution control methods and princip les challenge this very tradition 
might have been at the basis o f B rita in 's  opposition to nearly a ll EC 
directives.

The Inspectorate is required by law to ensure that scheduled pro
cesses (that is , processes carried  out under the aegis of the IAPI) are 
operated using the

" . . .  best practicable means for preventing emission into the 
atmosphere from the premises o f noxious or offensive sub
stances and for rendering harmless and inoffensive such sub
stances as may be so em itted." (Health and Safety at Work 
Etc. Act 1974).

The Clean Air Act 1956 defines the term "p racticab le" as follow s:

" 'P ra c tica b le ' means reasonably practicable having regard , 
among other th ings, to loca l conditions and circum stances, to 
the fin an cia l im plications and to the current state of techni
ca l knowledge, and 'p ra cticab le  means' includes the provision 
and maintenance of plant and the proper use th ereof."

It is reasonable to assume that this definition is essentia lly  the inter
pretation of "best practicable means" which is applied  by the IAPI. 
The large area of discretion thus given to the IAPI in interpreting the 
law was h ighlighted in the RCEP's 5th Report:
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"Although the law does not appear to say so e x p lic it ly , 'best 
practicable means' is generally  interpreted as 'best practi
cable means to the satisfaction  of the Alkali Inspectorate'
( RCEP, 1976, p . 23)

Emission limits for major a ir pollutants from power plants as required 
by the 1API are given in table 14. Although there are no formal limits 
for SC>2 and N0x> scheduled processes are required to use the best 
practicable means of control. A review  of some 60 Notes on Best Practi
cable Means (including those notes for power plants and major indus
tr ia l branches or processes), issued by the IAPI, reveals that no pre
sumptive limits have been set for SC  ̂ and NO  ̂ emissions from combustion 
processes (Knoepfel and Weidner, 1985). In fa ct, these pollutants are
only controlled by the determination o f sp ecific  chimney heights. To
this end, various specifications and methods of control have been
devised by the IAPI. They are given in Appendix V of the 1969 Annual 
A lkali Report and serve as basic gu idelin es. Considerable discretion  is 
left to the IAPI in individual cases as the following example illustrates:

"New chimney heights shall be determined after discussion 
between the Alkali Inspectorate and the owner of works. The 
basis for determination shall be the sulphur dioxide emission 
rate at maximum continuous rating  with adjustments for local 
topography, existing background pollution , and other nearby 
em issions." (Notes on Best P racticable Means for E lectricity 
Works, 1975)

Control o f emissions to the atmosphere from domestic sources and 
industrial sources not covered by the A lkali Acts is the respon sib ility  of 
local authorities, that is , their environmental health o fficers . The DOE 
regulates emissions of grit and dust; the emission of dark smoke from 
any trade or industrial premises is prohibited by law . The loca l 
authorities may also draft Smoke Control Orders prohibiting the emission 
of smoke from any building in specified  areas. Emissions other than 
smoke, g rit , and dust from processes that are not scheduled are not 
regulated by emission standards. SC>2 and NO  ̂ are indirectly  regulated 
through the power granted to loca l authorities to approve the height of 
any new chimney constructed for furnaces other than domestic boilers 
with a given maximum heating ca p a city . The determination o f chimney 
height, in turn, follows princip les and methods set out in the Chimney 
Heights Memorandum issued by central government. These guidelines are
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largely comparable to the chimney height specifications used by the

The DOE is empowered to regulate the composition of fu els. The Sec
retary of State has used his authority under the Control o f Pollution Act 
1974 to limit the sulphur content of o il fuels and the composition of 
motor fuels including lead in petrol and sulphur in diesel fu el. The 
Oil Fuel (Sulphur Content of Gas Oil) Regulations 1976 have set the fo l
lowing limits for gas o il :  0.8% by weight from 1976 onwards; 0.5% by
weight from October 1980 onwards. In addition , a specia l City of Lon
don (Various Powers) Act, sought by the Corporation o f the City of Lon
don, was introduced in 1972 with the objective of phasing in a 1% limit 
on the sulphur content of fuels over a 15-year period . Although the Act 
applies to only three square kilometers of the City of London (0.2% of 
the area of Greater London), it was relatively  successful in reducing 
SO2 emissions. According to Schwar and Ball, this piece of leg islation  
is important for two reasons:

"F irst, it tackled the area which, as a result of the inten
sive development of the land for commercial purposes, had 
the highest sulphur dioxide emission density in London at 
that time. Second, its successful implementation has demon
strated that this type of control, which is unique in the 
United Kingdom, is not associated with undue d ifficu l
ties. . . .  It is perhaps unfortunate that other loca l 
authorities in areas of high pollution (e .g .  Westminster), 
who have requested sim ilar leg isla tion , have been discour
ag ed ." (Schwar and Ball, 1982, p . 16)

The lead content of petrol was reduced v ia  central government regu
lation in several stages:
Year Lead Concentration
1973 0.64 grams per litre (g /1 )

The Secretary of State for Transport is empowered under the Road Traffic 
Act 1972 to regulate vehicle emissions. Regulations have been drawn up 
to implement the various EC d irectives. General speed limits are also 
in force in the UK: on motorways and other d ivided roads, 112 km per

IAPI.

1974
1976
1978
1981

1985

0.55 g/1 
0.50 g/1 
0.45 g/1 
0.40 g/1 
0.15 g/1
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hour (k p h ); on roads outside bu ilt-up  areas, 97 kph; and inside towns, 
38 to 50 kph.

The British government was among those EC member states who suc
cessfu lly  resisted the establishment of strict limits on vehicle emissions 
as proposed, for example, by the Federal Republic of Germany. The 
British government was opposed to stricter exhaust standards because of 
fears that the imposition of such standards would have serious im plica
tions for motoring costs (esp ecia lly  by worsening fuel e ffic ien cy ) and 
the motoring industry. According to the DOE, the limits for medium 
sized cars can be met with lean burn engines fitted with an oxidation 
cata lyst to control hydrocarbon em issions, at a total cost of £200 per 
ca r , although heavier vehicles in this range may require more' sophisti
cated fuel in jection  systems, pushing the cost up to £450 ( ENDS, 
No. 126, 1985).

4 .2 . Governmental Responsibilities and Organisational • Structure

The Department of Housing and Local Government was renamed in 1970 to 
become the Department of the Environment, with general responsib ility  
for coordination of pollution control p o lic ies . However, this is only one 
of many of the DOE's respon sib ilities ; most of its work is related to the 
control o f loca l authority funding. D ay-to-day responsib ility  for policy  
is , in most cases, delegated to local government, other m inistries, or 
expert agencies. Government departments with particu lar responsib ilities 
in pollution policy  include the Ministry for Agriculture, Fisheries and 
Food, the Department of Trade, and the Department o f Energy as well as 
the Health and Safety Executive. Central government departments are 
generally  not empowered to direct the d a y -to -d ay  activ ities of loca l gov
ernments. Where reserve powers do ex ist , however, the practice of cen
tra l government has been to allow local governments considerable leeway 
and d iscretion . Local authorities' room for manoeuvering can , however, 
be indirectly  limited by the DOE's control o f loca l authority finance, for 
example, by subsidies for smoke control areas. The p rin cip a l loca l 
government bodies in England and Wales are 54 County Councils and 401 
District and London Borough Councils. The function of the County Coun
c ils  is not relevant to pollution control, but D istrict Councils have 
extensive respon sib ilities , including air pollution control. Routine tasks
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are carried  out by Environmental Health O fficers of which there are 
about 6000 in England and Wales. Environmental Health Officers have 
many other responsib ilities as w ell, including nutrition , hygiene, and 
housing conditions.

In broad terms, therefore, air quality  control in the UK (Ashby and 
Anderson, 1981) takes place at two levels:
• at the central level where legislation  is enacted and respon sib ility  for

the enforcement of certain regulations rests. The enforcement agents
are the Health and Safety Executive, to which the Industria l Air Pol
lution Inspectorate was responsible until 1987, dealing with the regu
lation o f noxious or offensive emissions or emissions tech n ica lly  d iff i
cult to control; and the Department of Transport, responsible particu
la r ly  for the regulation of pollution by motor veh icles.

• at the loca l lev e l, where local authorities (Environmental Health Offi
cers) are responsible for a ll other loca l a ir pollution  control.

A major overhaul of a ir pollution control and a new Clean Air Act was 
first promised by the government in 1984. So fa r , the 1AP1 has been 
reorganised . It is now abolished and has been absorbed in the new HM 
Inspectorate for Pollution which began on 1 April 1987.

4 .2 .1 . The Industrial Air Pollution Inspectorate ,

The division  of responsib ilities for implementation between the IAPI and 
loca l governments is not based on geograph ical considerations, but 
rather on classes of industrial processes. In general, the IAPI 
(Frankel, 1974; Hart, 1978; Rhodes, 1981) is responsible for those 
industrial processes thought to give rise to complex technical problems 
in pollution control. These processes are "scheduled" by regulations
which are p eriod ica lly  revised. The latest major rev is ion , for example, 
occurred in 1983 under Section 1 (1) (d ) o f the Health and Safety at 
Work Act; this meant an increase in the dumber of industria l premises 
scheduled. By the end of 1985, the IAPI controlled emissions from 3,367 
"scheduled processes"— these processes are listed  in Schedule 1 o f the 
Health and Safety (Emissions into the Atmosphere) Regulations 1983—at 
2,284 registered works. Registered works were those works which had 
the greatest potential for causing air pollution or which presented the 
greatest d ifficu lties  technologically  for pollution abatement. Works
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containing scheduled processes must be registered annually with the 
1API. Registration does not grant licence to emit a certain quantity of 
pollutants. A precondition for registration  is that the industrial plant 
must have the fa c ilit ie s  that the IAPI considers necessary for compliance 
in accordance with the princip le of "best practicable means" (Nonhebel, 
1975). The processes under 1AP1 surveillance include a large number of 
chemical processes, the more complex metal smelting processes, the pro
duction of e le ctr ic ity , the production of coke and smokeless fu els, o il 
refining and related processes, cement works, and aluminium works. All 
h igh -level emission sources fa ll within the aegis of the IAPI.

Registered works have a general obligation  to use the "best practi
cable means". This key concept defies precise defin ition. It has a 
long history in the UK and is held to be a ty p ica lly  British idea which 
originated from attempts to curb air pollution during the early  19th 
century. It has enjoyed statutory force since the implementation of the 
A lkali Act 1874, whereas its predecessor (A lkali Etc. Works Regulation 
Act 1863) set only numerical emission standards for three classes of 
industrial processes.

With respect to SOg and NO  ̂ emissions from stationary sources, the 
primary means of control was, and s t ill is , to render the pollutants 
harmless by dispersion—that is , the use of chimney stacks— because of 
the IA PI's conviction  that FGD (or any other technology) were not a BPM 
for SOg abatement. The IAPI o ffic ia lly  changed its stance on this mat
ter for the first time in 1982 when the Chief Inspector announced (June 
1982) that desulphurisation equipment would be required for new fossil 
fuelled power stations (Wetstone and Rosencranz, 1983).

In its capacity  as an implementation agency, the IAPI has estab
lished the so -ca lled  "presumptive (em ission) standards", the o ffic ia l con
crétisation  of the BPM prin cip le . These standards may be made stricter 
by the respective District Inspectors according to local conditions. 
Whether and how the District Inspector uses his discretionary powers is 
d ifficu lt to surmise from the outside, because there are no binding rules 
placed on inspectors nor are they ob liged  to supply pu blic information 
on their activ ities . The only obvious control are the nationally  unified 
specifications for chimney heights. This technical gu ideline, however, 
includes not an ex p lic it  but a "h idden" ambient a ir  quality  standard, 
because the loca l ambient a ir situation is taken into account in the
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calculation  of chimney heights, and reference to different domestic and 
industrial structures may be involved. The concrete definition of the 
degree of a ir pollution is left la rgely  to the inspectors. Nevertheless, 
the regulation of chimney height is important because it has contributed 
to generally  favourable a ir quality with respect to SC^. An additional 
"purification  effect" o f considerable importance are the favourable pre
va ilin g  winds which carry a good part of the pollutants to other coun
tries , especia lly  Scandinavia. A "p o licy  o f ta ll stacks" thus became the 
core of British SOg and NO  ̂ policy  for stationary emission sources 
(Knoepfel and Weidner, 1982). (Tall stacks, to be fa ir , were also the 
policy  of other European countries including the Federal Republic of 
Germany until the beginning of the 1980s.)

About 80% of the industrial SC  ̂ emissions stem from sources for which 
the I API is responsible. The 1API belonged to the Health and Safety 
Executive, but could be regarded as a quasi-autonomous institution. 
The DOE generally  refrained from active intervention in 1AP1 matters. 
The IAPI was formed orig in a lly  as the A lkali Inspectorate in 1863 and 
became Her M ajesty 's Alkali and Clean Air Inspectorate in 1970. It 
reported d irectly  to a m inisterial o ffice , la ter on the Secretary of State 
for Environment. In 1975, it was brought under the auspices of the 
Health and Safety Executive, a quasi-autonomous body responsible to the 
Health and Safety Commission. It became the IAPI in 1982 and was
absorbed in the DOE's Inspectorate of Pollution in April 1987. The 
Inspectorate has a very long history marked by a number of achieve
ments. Shortly after its formation (M acleod, 1965), IAPI was able to 
bring about a reduction in industrial emissions qu ick ly  and economi
c a lly , because its regulations increased manufacturers' profits by turn
ing waste hydrochloric acid  into sellab le bleach and hypochlorite.

"Hence, by a happy chance, which rarely  again characterised 
emission control, the new regulatory agency was able to steer 
the regulatee into a profitable commercial venture while 
achieving the necessary abatem ent." (H ill, 1985, p . 85)

In terms of staffing and resources, the Inspectorate is a small, 
h igh ly professional body consisting of around 47 inspectors, with a core 
of seven London-based inspectors provid ing  central administration and 
the remainder based in several d istricts . The inspectors are supported 
by sampling teams (Technical O fficers) and a limited number of other
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supporting sta ff. Each inspector is responsible for one d is tr ict. The 
District Inspector usually has one and sometimes two assistants, and is 
able to ca ll upon the services of a team o f Technical O fficers (H ill, 
1983). In 1985, the Inspectorate cut its number of control d istricts from 
15 to 12 because, according to the Chief Inspector, the number of prob
lems began to diminish as pollution issues were resolved. The general 
industrial recession also had its impact, as old  "smokestack industries" 
were system atically  closed down or replaced with modern, more efficient 
plants ( International Environment Review, 2-13-85, p . 56).

By the end of 1983, 1,950 works and 2,772 processes were registered
with the IAPI. Registration increased in 1984 as more premises became 
e lig ib le  under the new regulations, the Health and Safety (Emissions to 
Atmosphere) Regulations 1983. However, this involved no major increase 
in the number of plants covered.

From its hum ble'beginnings until the present day, the IAPI, when 
compared to a ir pollution agencies abroad , has been a very small body 
with a broad area of respon sib ilities . Nevertheless, the IAPI sta ff was 
reduced in the 1980s. Because of low sa la ries , recruitment was poor
and vacancies remained u nfilled . As a result emission sampling fe ll 
s ign ifican tly . The total number of tests conducted was 2,369, compared
to 3,028 in 1982 and 4,095 in 1981. The number of inspections also fe ll 
from 13,399 in 1982 to 11,128 in 1983 (IAPI, 1983).

Although it is a small body, the IAPI plays the most important role 
in control o f a ir pollution from stationary sources in Great Britain. 
Some of the basic features of the Inspectorate are described in Hill 
(1982). These are as follow s.

Relationship between the Chief Inspector and the field staff. The
picture is that of a professional organisation , combining autonomy with 
so lidarity . In its 1973 Annual Report of the Inspectorate, this relation
ship was described as follows:

"The Chief Inspector, with the help of his deputies, lays down 
the broad national policies and provided they keep within 
their broad lin es , inspectors in the fie ld  have plenty of flex 
ib ility  to take into account loca l circumstances and make 
suitable decisions. They are given plenty of autonomy and 
are trained as a team of decision-takers with as much 
respon sib ility  and authority as possib le. Nonetheless, they 
keep the head office staff well informed about the works 
under their control, so that the information can be assessed, 
compared and disseminated as necessary. It helps to
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formulate new polic ies , which are regu larly  discussed at the 
annual staff meetings when all the inspectors from the United 
Kinsdom gather for a three-day meeting and exchange notes."
(H ill, 1982, pp. 90-91)

Pattern of work. The 1973 Annual Report gave the follow ing picture 
of the Inspectorate 's routine tasks.

"In  practice , inspectors make routine, unannounced v isits  to 
inspect registered processes and to carry  out their own emis
sion tests where necessary. At least two v isits per year are 
made to even the sm allest, least offensive works under the 
Inspectorate 's control and at least eight v isits  per year to 
what are known as 'm ajor potential o ffen d ers '. Usually far 
more v isits than the minimum are carried  out, many of a spe
c ia l nature to discuss developments and improvements with top 
management o ffic ia ls . All inspectors carry  with them fa ir ly  
simple sampling and analysing equipment which is used to 
check emissions to compare results with those o f the 
works. . . . "  (H ill, 1982, p . 91)

However, this data on inspections is rather outdated. In 1985, works 
were visited  on average five times per year and some works were, for 
the first time ever, not v isited  at a ll.

Concept of "best practicable means". In a statement on BPM in the 
1973 Annual Report, the Chief Inspector pointed out:

"I have often sa id , and been critic ised  for it , that if  money 
were unlimited, there would be few problems of a ir pollution 
control which could not be solved tech n ica lly . In this state
ment can be included the supply of manpower and material 
resources. We have the technical knowledge to absorb gases, 
arrest g r it , dust and fumes, and prevent smoke formation.
The ch ie f reason why we st ill permit the escape of these pol
lutants is because economics are an important part of the 
word 'p r a c t ic a b le '.  A lot of our problems are check book 
rather than technical, and attitudes which take little  account 
of the economics of scarce resources, on which there are many 
claim s, can so easily  get priorities out of perspective. . . .
The concept of best practicable means is ageless and I submit 
that those who critic ise  it as being out-of-date because it 
was conceived many years ago, are rea lly  crit ic is in g  the
standards and requirements which have been set under it and 
the toughness of their implementation by the Inspectorate.
Best practicable means . . . can always be modern if it is 
used properly . I have heard it sa id  by a well-known 
authority from abroad, who has studied the international 
environmental control scene very carefu lly  for the last 17 
years, that when one applies a ll the so -ca lled  modern con
cepts of control, attempting to apply  scien tific  princip les and 
ideas on a grand sca le , making use of computers, telemeter
ing, a ir quality cr iteria , e t c . ,  one fin a lly  ends up with 
BPM." (H ill, 1982, p. 93)
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Regulatory activities: infractions and prosecution. The Inspectorate
has a great deal of discretion in defining the law and punishing 
in fractions. Statistics provided by the Inspectorate on these breaches of 
the rules are, in most cases, incomplete and it is far from clear under 
what circum stances inspectors actually  report them to government, given 
their general concern with improving conditions by informal means. 
There have been only very few , minor cases where the Inspectorate has 
exercised its power to close down unsatisfactory works by refusing to 
renew the certificate  of registration . The other sanction, prosecution, 
has also been used only very ra re ly . In the mid-1960s, the number of 
prosecutions had begun to increase, but they decreased again in the
1980s. Of the 41 infractions recorded in 1983, 13 involved mineral
works and 12 were related to the illega l burning of cable to extract its 
copper content. Excluding cable burning, only two of the remaining 
cases led to prosecution. Responsibility for pursuing instances o f cable 
burning was later removed from the Inspectorate and given to the local 
authorities, with the result that prosecutions dropped su bstantia lly . A 
1974 Social Audit report suggested that much prosecution involved 
"stamping on m ini-pollu ters". However, the Royal Commission on Envi
ronmental Pollution broadly  endorsed the Inspectorate 's stance on the 
use of prosecution in terms of the importance of a cooperative relation
ship with industry.

"The present system of control has achieved great advances in 
the reduction of emissions, and we are satisfied  that much of 
this progress may be attributed to the policy  of persuasion 
and co-operation  with industry that the Inspectorate have 
adopted. An aggressive policy  of confrontation, involving 
prosecution for every  lapse, would destroy this basis of co
operation: it would harden attitudes and dispose industry to
resist the imposition o f costly  programs for pollution abate
ment. . . . Industry generally  is aware of its respon sib ili
ties in pollution control. If a firm has installed control 
equipment to the satisfaction  o f the Inspectorate and is 
striv ing  by a ll reasonable means to maintain its emissions at 
an acceptable lev e l, there is little  to be gained by prosecu
tion in the event of a pollution incident arising from, say , 
an unforeseeable breakdown of equipm ent." (RCEP, 1976,
p. 62)

Relationship with the public. A key ingredient of criticism  of the 
Inspectorate has been that it is an in accessib le , secretive, and uncom
municative organisation . Some of this criticism  is concerned p rin cip a lly
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with the legal structure within which the Inspectorate works, some with 
the way in which the Inspectorate is organised , and some with the way 
in which it chooses to operate. Social Audit (see Frankel, 1974) cr it i
cises the Inspectorate for fa ilin g  to give information on emissions or 
details of situations in which firms have been allowed to operate at 
below "best practicable means" standards. The RCEP's 5th Report (1976) 
made a series of recommendations concerning these issues:

"The controlling authorities should be able to release data on 
emission to the pu b lic ; when a firm has been notified of a 
breach of requirements the fact should be made pu b lic ; reg
istration of works should take the form of the 'issu e  o f con
se n ts ', with 'conditions defining the BPM for the works' 
availab le  for consultation by the p u b lic ."  (RCEP, 1976)

The main o ffic ia l response to these criticism s has been to support or 
at least tolerate the setting up of local lia ison  committees serving local 
authorities whenever specific  emissions give rise to com plaints. In 
these committees, representatives from the troublesome factory , the local 
authority, the Inspectorate and, occa sion a lly , the public meet twice
yearly  for discussions. However, in general, these committees have
failed  to sa tisfy  the pu blic when it wants useful information on emitters 
and measures taken by the responsible authorities. Until very  recently , 
only limited progress had been made with public consultation , although 
one of the Chief Inspectors (in fa ct, the first to be appointed from out
side the ranks of the Inspectorate itself) helped to open up his fiefdom 
to public scrutiny by resuming the publication  of the Annual Reports by 
the District Inspectors. However, the av a ila b ility  of public information 
remains on the p o litica l agenda, not on ly with respect to the Inspector
a te 's  attitude, but also the disclosure of information in general (RCEP, 
1984; ENDS, No. 135, 1986).

Bearing these features in mind, Knoepfel and Weidner (1982, p . 102) 
have summarised the character of the 1API as follow s. The uniquely 
strong position of the I API is probably  attributable to its long trad i
tion, its high degree of specialisation  and internationally  recognised 
expertise, as well as the fact that the Inspectorate has a long history 
as the main authority in the country for systematic a ir pollution con
tro l. A further factor are the undoubted achievements of clean air pol
icy , which led in the past to positive economic benefits through techno
log ica l innovation. Close cooperation with industry, based on mutual
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trust, as well as the legal assurance arising from an extremely restric
tive information and cooperation policy  in relation to th ird parties, pro
vides further support. Public con flicts between regulatees and the 
Inspectorate are very rare indeed. The inspectors regard themselves as 
partners of industry , as experts in the technology of pollution abate
ment. The need for good relationships with polluters is assumed. This 
clientele relationsh ip , which is a partnership as free from disturbance 
as possib le , in fact replaces lega l standardisation over wide areas. 
This leads to an implementation regime which is free of surprises and 
oriented towards cooperation and equal treatment on a nationwide basis. 
The implementation process ensures the high fle x ib ility  desired and, at 
the same time, satisfies the economic need for standardisation among 
branches of the same industry. Technical standards defin ing BPM gen
era lly  proceed from a norm formation process in which the affected 
firms, their trade association , and the Inspectorate are authoritative 
participan ts. Endogenous con flicts are on ly lik e ly  when disagreements 
break out within the industry. However, in view of the very high 
homogeneity of the regulatee group, this w ill presumably occur only 
rare ly . Furthermore, the region ally  responsible inspector retains a con
siderable degree of f le x ib ility , allowing site specific  choices. All in 
a ll ,  the IAPI plays a "persuasive" ( i . e . ,  providing authoritative guid
ance to industry) not a "command and control" role.

4.2.2. The Local Authorities

For sm all-sca le , domestic and commercial sources, a very different leg 
islative and implementation approach has developed (Ashby and 
Anderson, 1979, 1981). As Clarke ( n .d . ,  p . 9) has put it:

" .  . . The fundamental problem was the widespread use in 
British homes of rather primitive heating systems, often open 
firep laces for which bituminous coal was an unsuitable fuel.
No foreseeable technical improvements would sign ifican tly  
reduce the high rates of emission of a number of pollutants: 
smoke, sulphur d iox ide, dust, and unburnt hydrocarbons.
The prin cipal aim of the Clean Air Acts was therefore to con
vert a ll premises to more modern systems, generally  enclosed 
stoves burning either smokeless solid  fuel, gas or domestic 
heating o il .  A ll-e lectric  heating was, o f course, a further 
op tion ."
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Under the Clean Air Acts, areas can be designated as smokeless 
zones and a Smoke Control Order may be issued by loca l government. 
All premises thus covered would then be required to equip themselves 
with approved appliances burning approved (sm okeless) fu els , complying 
with British Standard (BS) 384-1. Solid fuels such as bituminous coal 
may be used, however, with appliances capable of smokeless combustion. 
S ign ifican tly , up to 70% of the required conversion costs could be paid 
by loca l and central government grants.

The process of conversion progressed at different rates; it was gen
era lly  slow and laborious. Smoke control still does not cover all of the 
UK, and even in some urban areas it did not go into effect immediately. 
Resources were concentrated in "b lack  areas" where the need for pollu
tion abatement was greatest. In general, therefore, smoke control has 
spread outward from the inner cities to the outer suburbs, with rural 
areas usually  remaining unaffected. Since 1956, the UK has established 
some 6,000 smoke control areas. By 1981, nearly nine million premises 
had been converted, and many major c ities  are now completely covered 
by Smoke Control Orders (Clarke, n .d . , p . 10; DOE, 1986b). During 
extremely cold weather, however, Smoke Control Orders may be temporar
ily  lifted .

The Smoke Control Order is the p rin cip a l instrument used to imple
ment the EC directive on air quality standards for SOg and smoke. In 
general, a ll emissions from domestic premises and non-scheduled types of 
industry are the responsib ility  of the Environmental Health Officers 
within District or Borough Councils, using a variety  of different law s, 
the preventative powers of which, as regards industrial premises, are 
severely lim ited. Most of these laws concentrate on emissions arising 
from combustion processes.

The discretionary powers availab le to loca l authorities prim arily  con
cern the controls of new furnaces. Local authorities must be informed 
of any proposal to install a new furnace. New furnaces other than 
domestic boilers with a given maximum heating ca p a city , must be cap
able of being operated continuously without smoke being emitted when 
burning fuel of the type for which they were designed. The local 
authorities also have the power to ensure that certain  types of new fur
naces are fitted with abatement equipment to prevent the emission of 
grit and dust. They are further empowered to approve the height of
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any new chimney constructed for furnaces of the types mentioned above. 
The DOE may exempt certain classes of furnaces from the need to be 
fitted with grit and dust emission abatement equipment, and it has done 
so. Some o f those exempted included furnaces in hospitals, buildings
owned by the crown, and m ilitary establishm ents, although these are 
often among the big emitters.

This implementation system is thus h igh ly  decentralised; there are no 
regional control authorities and there are no institutional controls and 
lines of supervision  from the central authority to local authorities. The 
harshest measure which the central administration has at its d isposal is 
the ab ility  to "ca ll in" an approval process, p lacing  it under its 
immediate supervision . Standard setting by the local authorities, in the 
sense of taking ground level concentrations into consideration , occurs 
frequently, as an immediate reaction to loca l a ir quality and power 
supply situations. It is estimated that about 150,000 industrial works 
are under control o f Environmental Health O fficers.

The annual report of the Institution of Environmental Health Officers 
for 1983/4 reported adverse trends in the quality  of the environment for 
which loca l authorities have the respon sib ility . It also mentioned a 
larger number o f contraventions of clean air leg islation  by industry, 
industrial contraventions of the dark smoke provisions of the Clean Air 
Acts 1956 and 1968 having risen from 3,128 in 1982 to 3,662 in 1983/4. 
A total o f 247 breaches of the grit and dust provisions were also 
recorded. The report states that it is high time that the emission stan
dards recommended a decade ago by the working party on grit and dust 
were fu lly  implemented. The report also warns that smoke control is 
losing impetus because of fin an cia l problems.

4 .2 .3 . Vehicle Emissions ,

Responsibilities for vehicles rest with central government, which is 
empowered to make regulations prescribing  the pollutant content of fuel 
used in motor veh icles . The sulphur content of diesel fuel and the lead 
content of petrol are now subject to restrictions. Environmental Health 
Officers are not responsible for enforcing legislation  relating to motor 
vehicle em issions. This rests prim arily  with the p olice . Quantitative 
limits on vehicle emissions were first set in Britain by the Motor
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Vehicles (Construction and Use) Regulations 1973; subsequent regulations 
have been guided by ECE and EC regulations.

The 1985 EC directive on vehicle emissions was considerably  weaker 
than the proposal made by the governments of the Federal Republic of 
Germany and other countries, because of strong opposition to this pro
posal from the UK, France, and Ita ly , opposition which related very 
much to the economic and commercial im plications of this proposal. For 
the fist time ever, a tax incentive was used to support an environmental 
measure in the 1987 budget when the 5p per gallon  excise duty was 
removed for unleaded petrol to bring its price down to that of the 
leaded variety . According to government (CEED Bulletin , 1987), there 
are now plans for further tax measures to improve the environment. As 
of autumn 1987, of the 20,640 outlets in the United Kingdom, 400 were 
able to supply lead-free petrol. There is pressure from a number of 
organisations for more rapid  introduction of unleaded petrol outlets 
(Schwar, 1987).

4 .2 .4 . Recent Developments

4 .2 .4 .1 . Overview

During the last decade, several proposals for the reorganisation  of the 
British air pollution control system have been made, but by 1986 only 
minor changes had taken p lace , and not a ll o f these were conducive to 
better pollution control. Government consultations on a review of 
industrial a ir pollution control, promised in 1982 in response to the 
RCEP's 5th Report (published in 1976), were taken up again very belat
ed ly .

A Management Information System for Ministers (MINIS), introduced 
into the DOE in 1979 to promote the twin goals o f "e ffic ien cy " and 
"effective management", revealed in 1983 that the e ffic ien cy  of environ
mental policy  making had suffered badly  in the wake of the manpower 
reductions made between 1980 and 1983 ( ENDS, No. 107, 1983). The
Central Directorate on Environmental Pollution, the Air and Noise Divi
sion, and the Directorate of Rural A ffairs had a ll , on average, fared 
twice as badly  as the c iv i l  serv ice , and the fate of the Directorate of 
Science and Research Policy had been five times worse. The remaining
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c iv il  servants, according to ENDS, were la rgely  preoccupied with routine 
adm inistration, tasks set by earlier  leg islation  and, in creasin gly , with 
reacting to international in itiatives rather than evolving  B rita in 's  own 
environmental po lic ies . In 1984, for the first time in five years, v irtu 
a lly  all the main environmental protection divisions of the DOE escaped 
manpower cuts. However, the DOE's scientific  strength and its role as
a coordinator of environmental policy  remain seriously weakened as a 
result of these ea rlie r  decisions ( ENDS, No. 115, 1984).

Proposals for a comprehensive reform of the UK's environmental pol
icy  (backed by proposals for over 100 specific  measures to tighten con
trols on pollution) have been presented to Ministers by the Central 
Policy Planning Unit of the DOE. A report by this Unit has argued that 
government po licy  should take account not only of the increasing value 
being placed on environment by the pu b lic , but also of the scien tific  
uncertainty surrounding many of to d a y 's  leading environmental problems. 
Both, the Unit pointed out, would require a more fa r-s igh ted , precau
tionary approach. Integration of environmental thinking into other pol
icies such as en ergy, agricu lture, and industry was also advocated. 
Furthermore, the "pollu ter pays p rin cip le" should be extended, albeit at 
a pace which did not disadvantage British industry in international 
markets. Subsidies for pollution abatement equipment, according to the 
report, might be ju stified  in some industries in place of the "im plicit 
subsidies contained in lax  emission standards if  this would be more cost 
effective in improving the environment and stimulating the pollution 
abatement equipment industry" ( ENDS, No. 133, 1986, p . 3 ). With
regard to a ir pollution , the report stated that the British position on
acid  deposition was becoming in creasin gly  unacceptable. It was also 
proposed that the government establish  a pilot desulphurisation plant on 
the site of at least one of the UK's foss il fuelled power stations, with a 
phased programme to extend retrofitting to the others in the future
( ENDS, No 133, p . 1986).

In 1986, a new "Central Unit on Environmental Issues" was set up 
within the DOE as the first fruit of the mentioned review by the DOE's 
Central Policy Planning Unit. This measure was welcomed by some envi
ronmentalists but, according to ENDS (No. 135, 1986), some o ffic ia ls
remained private ly  sceptica l about the powers the unit w ill have
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compared to what it would need to ensure that environmental considera
tions are fu lly  integrated into other departmental po lic ies .

Under growing pressure from European countries receiv ing  B ritain 's 
emissions of a ir pollutants, and the approaching June 1987 e lection s, the 
British Cabinet decided, against the advice of the Treasury and the 
Department of Energy, to introduce new measures to abate SC  ̂ and NO^. 
In December 1986, proposals for a new Clean Air Act were made by the 
DOE, eleven years after the RCEP had recommended th is . Part of the 
new Clean Air Act ca lled  for the setting up of an integrated pollution 
inspectorate, which the then Secretary of State, Mr. W aldegrave, had 
in itia lly  promised in 1984. Although this restructuring involved consid
erable con flict with the Health and Safety Executive, it was favoured by 
the 1AP1.

The essence of the new Act was to increase the d iscretionary powers 
of the Secretary of State for Environment to define a ir  quality  and set 
emission standards ( ENDS, No. 143, 1986), and to grant in itia l approval 
of specific  industrial processes. Lower authorities would have greater 
powers with respect to some industrial processes, m irroring the d iscre
tionary powers of the IAPI under the BPM prin cip le . O fficia l cert ifi
cates would replace informal consent and be based upon national guide
lines. However, according to ENDS (No. 143, 1986, p . 9 ) , an "a ll per
vasive man-power shortage" w ill make the implementation of those new 
regulations im possible for quite some time. Some sceptic observers of 
British achievements in air pollution control fear that what is lik e ly  to 
happen with the new regulations w ill be a repeat of the Control o f Pol
lution Act 1972 story . Part II of that Act was on the statute book and 
in effect in 1972, but was not actually  implemented until 1986.

Continental Europe generally  greeted the announcement by the Bri
tish government in September 1986 that it intended to retrofit three 
2000-megawatt (MW) power stations with FGD and to equip a ll newly 
bu ilt power stations with FGD in the future (DOE, News Release, 11 Sep
tember 1986). In April 1987, it was announced that the CEGB would be
fitting low-NOx burners to 12 o f the largest coa l-fire d  power stations 
over the next 10 years ( Power News, Staff Newspaper o f the CEGB, April 
1987).
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A.2 .A.2. Developments in Detail

According t.o information provided by Jim Skea of the University o f Sus
sex (Skea, 1987), recent (and potentially  future) developments in British 
air pollution control may be divided into four categories:
• proposals to alter clean air leg isla tion ,
• recent changes in adm inistrative arrangements,
• positive measures to reduce emissions,
• the proposed privatisation  of the e lectr ic ity  industry.

L egislative changes. The UK government promised to carry  out a 
comprehensive review of UK clean a ir  leg islation  in response to the 
Royal Commission on Environmental P ollu tion 's  5th Report on a ir  p o ll
ution. A consultative document ("Green Paper") was published in 
December 1986, so licitin g  views from interested parties. Replies were 
requested by 31 March 1987 and it had been intended to pass a revision 
to the Clean Air Acts by 30 June 1987, when the EC "framework" d irec
tive on emissions from industrial plants (Dir 84/360/EEC) came into 
force. The revisions did not take place because of the general election 
in June 1987. However, it is reasonable to suppose that some changes 
w ill take place during the 1987/88 parliam entary session. The follow ing 
are the p rin cip a l changes proposed (for  fu ll deta ils , see Air Pollution 
Control in Great Britain: Review and Proposals— A Consultation Paper, * •
Department of Environment, Scottish Development Department, Welsh 
O ffice, December 1986):
• The princip le of "best practicab le  means" is to be kept.
• The secretary of State of the Environment is to have the power to set 

emission lim its and air quality  standards. These powers would be 
exercised through setting regulations. Air quality standards would 
have to be taken into account when regulatory authorities define BPM.

• A new prior consent system is to replace registration . Operating a
scheduled process without a consent would become an offence. A con
sent would sp ecify : maximum concentrations or discharge rates of
pollutants, the quantity and nature o f raw materials or fuels used, 
the method of use of control equipment, the height and mode of emis
sion d ischarges, and monitoring requirements. Consents would be 
availab le for public inspection. Consents for individual works would 
be negotiated on the basis o f cen tra lly  developed "notes on BPM" for
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particu lar classes of works. An appeal against the terms of a con
sent could be made to the Secretary of State. In terestingly , it would 
not be an offence to break the terms of a consent once it had been 
granted. The only basis for prosecution would remain the failure to 
use BPM.

• There are to be changes in the allocation  of processes between the 
national inspectorates and the loca l authorities. The processes listed 
in the EC "framework" industrial plant directive are more numerous 
than those currently controlled by the national inspectorates in the 
UK. Therefore, some new processes w ill be scheduled, but they w ill 
remain under the control of local authorities. There w ill be a two 
part schedule of processes— part A controlled by the inspectorates and 
part B controlled by the local authorities. In general, processes w ill 
be regulated by the inspectorates only when it is felt that the local 
authorities do not have the necessary technical expertise.

• Local authorities are to have powers of prior approval and to require
BPM. To allow the local authorities to deal with scheduled processes, 
they w ill be given powers to specify  BPM in agreeing consent condi
tions with plants covered under part B of the new schedule. The 
consents, and the results of monitoring carried  out under the terms of 
a consent, would be available for pu blic  inspection. This does not 
mean that they would be published in a jou rna l: they would, for
example, have to be looked at in the loca l town h all.

Changes in adm inistrative arrangem ents. Administrative arrange
ments for air pollution control in England and Wales changed from 
1 April 1987. The Industrial Air Pollution Inspectorate was absorbed in 
a new inspectorate, Her M ajesty 's Inspectorate o f Pollution (HM1P), 
which has, in addition , taken over the functions of the Hazardous Waste 
Inspectorate, the DOE's water pollution inspection functions, and the 
Radiochemical Inspectorate. Since HMIP reports to the DOE, the Health 
and Safety Executive (HSE) has now lost its role in a ir  pollution con
tro l. Formally, under the Health and Safety at Work Act 1974, the HSE 
is .s t i l l  responsib le, but the DOE now carries out its functions under an 
agency agreement. The proposed new leg isla tion  (see above) w ill sort 
out the present anomalies.

The changes follow  from the governm ent's review of a ir  pollution 
control arrangements promised in 1982 and the E fficiency Scrutiny Report
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on the inspectorates which was carried  out during 1986. The change 
implements many of the recommendations made by the Royal Commission 
on Environmental Pollution in its 5th Report of 1976.

In terna lly , the new HM1P has an Air, Water and Wastes Division 
headed by t.he former Chief Inspector of the IAP1. A recommendation of 
the Efficiency Scrutiny Report was that some o f the 1AP1 inspectors (up 
to 25%) should be transferred to other responsib ilities within the new 
HMIP. The government has accepted this recommendation "in  princip le" 
(see ENDS, No. 139, 1986 and No 146, 1987; Inspecting Industry: Pollu
tion and Safety , E fficiency Scrutiny Report, 1986; Inspecting Industry: 
Pollution and Safety— Action P lan , DOE, 1986).

Measures to reduce em issions. In September 1986, the CEGB and the 
DOE announced plans to fit FGD to three existing 2000 MW coa l-fired  
power stations

"in  a phased programme which w ill extend from 1988 to 1997. 
O fficia lly  it is suggested that the measures announced for 
ex isting  power plants should secure a 14% reduction in (su l
phur dioxide) emissions by 1993, on the basis of 1980 
national lev e ls . On the basis of current trends in energy 
consumption and emissions, this could bring the UK close to, 
but not necessarily  below, the '30% Club' target. . . . ” 
(NSCA, 1986, p . 136)

Subsequently, the CEGB has announced plans for two new 1900 MW co a l- 
fired stations to be completed by 1995, which w ill both be fitted with 
FGD. The cap ita l cost of the retrofit programme w ill be £600 million 
(DOE, News Release, 11 September 1986 and 19 September 1986; CEGB, 
Press Inform ation, 11 September 1986). In April 1987, it was announced 
that the CEGB would be fitting low-NO^ (low nitrogen ox ide) burners to 
12 of the largest coa l-fired  stations over the next 10 years. The cap i
tal cost w ill be £170 m illion. According to a CEGB press release

"The new low -(nitrogen  ox ide) equipment, which modifies com
bustion in the boilers , should cut nitrogen oxide emissions 
from the B oard 's (CEGB's) 500 and 660-megawatt units by 30 
per cent. The new station drop should be 40 per cent. The 
10-year programme—which affects 2,000 burners in 44 boil
ers—w ill be carried  out during routine plant overhauls. The 
stations affected are: Fiddlers Ferry, West Burton, Kings-
north, Thorpe Marsh, Eggborough, Ironbridge, Rugeley B, 
Cottam, Ferrybridge C, R atcliffe , Didcot and D rax." ( Power 
News, Staff Newspaper of the CEGB, May 1987)
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4.3 . Financing

There are no comprehensive data sets by either central or local govern
ment on air pollution control spending. Financial support by govern
ment to industrial plants for reducing emissions seems not to ex ist— a 
strong contrast to other EC member countries, esp ecia lly  the FRG 
(Weidner, 1986). The "polluter pays p rin cip le" (PPP) has thus been 
implemented fa ir ly  strictly  in the UK. Yet in the 10th Report of the 
House of Commmons Select Committee on the European Communities (Session 
1982-3), implementation of the PPP is recommended. This recommendation 
is based on a somewhat unorthodox, pragm atic interpretation of the PPP 
as a short-hand phrase for internalising the socia l costs of manufac
turing and industry. The importance and p o litica l value of the PPP lie 
in its use as a means of lim iting the exploitation  o f the environment by 
polluters. On the basis of this interpretation , the Lords' Committee 
argued that with regard to subsidies, the UK might adopt a somewhat 
less rigorous attitude to subsidies. The UK should take advantage of 
EC guidelines which allow certain forms of aid to be granted for pollu 
tion control investments, and fu ll use should also be made of availab le 
Community funds for promoting c lea n er . technologies. The committee also 
recommended the application  of charging systems to those who benefit 
from free use of the environment. As of October 1987, no such system 
had been introduced for a ir pollution control.

Since 1979 when the conservatives took o ffice , some budgets for en vi
ronmental protection programmes have suffered funding cuts approaching 
50%. Cuts have been imposed on air pollution control and radioactive 
waste management in order to accommodate a £450,000 increase in 
research on acid ra in , which brought the funding level o f DOE sponsored 
acid  rain research to about £1,000,000 ( ENDS, No. 100, 1983). In a
reply to the 4th Report of the House of Commons Environment Committee, 
the government generally  accepted that there is a need for long-term 
commitment in the area of a ir pollution research. According to the gov
ernment, its research and monitoring programmes on a ir  pollution (at a 
cost of £2 .5 million for 1984/85 and £3.5 million for 1985/86) were an 
indication of its resolve to continue these activ ities on a long-term 
basis (DOE, 1984).
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Public subsidies (from central and loca l government) are in fact a 
cornerstone of smoke control programmes as implemented by the local 
authorities. Over 9 million premises in over 5,600 control areas are 
now covered by the Clean Air Act, with over 100 new Smoke Control 
Orders covering about 200,000 additional premises being approved each 
year. The introduction of a smoke control area may involve the domes
tic householder in expenditures for the conversion of domestic units and 
leg islation  provides for up to 7/10 of the necessary expenditures being 
paid by fin an cia l grants. This clear breach of the polluter pays prin
cip le  is surely ju stified  by the success of the clean-up programme which 
ridded British towns and cities of the smoke that had plagued them for 
so lon g; and, it is ju stified  for socia l reasons: without grant aid , many 
householders would not have been able to afford the costs of conversion.

4-4- Environmental Reporting and Information Policy

Information on ambient a ir pollution and total emissions in the UK is 
fa ir ly  well documented by the DOE in its report series Digest of Envi
ronmental Protection and Water Statistics and by the Warren Spring 
Laboratory in several of its reports, as well as in the reports of some 
of the loca l authorities and the Greater London Council (abolished in 
1985). However, there are some gaps in the monitoring network which 
result in incomplete information on specific pollutants and concentrations 
in certain areas (see section 2.2 above). Specific information on emis
sions, especia lly  those from individual industrial sources and power 
plants, is almost unavailable. This is due, in part, to a very rigid  
interpretation of the trade secrets regulations and the IAPI policy  to 
avoid disclosure of specific  information on sources under its control.

Several times in the past and again in its 10th Report, the Royal 
Commission on Environmental Pollution referred to the issue of confiden
tia lity  in environmental matters. The Commission expressed the view 
that only in exceptional cases could otherwise inaccessible trade secrets 
be in ferred from the information that regulatory authorities are entitled 
to receive by statute. Furthermore, the Commission argued, to deny 
access to data on the grounds that the public was not competent to make 
correct use of them was untenable and that half-kept secrets simply 
served to fuel fear. The RCEP proposed the following general princip le :
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"There should be a presumption in favour o f unrestricted 
access for the public to information which the pollution  con
trol authorities obtain or receive by virtue of their statutory 
powers, with provision  for secrecy only in those circumstances 
where a genuine case for it can be substantiated ." (DOE,
1984)

In response to this view , the DOE published a report by the "Interde
partmental Working Party on Public Access to Information Held by Pollu
tion Control Authorities" entitled Public Access to Environmental Infor
mation (Pollution Paper No. 23, 1986). Although the recommendations
made with regard to information on a ir  pollution represent some 
improvement, they fa ll far short of the proposals made by the RCEP. In 
general, therefore, the public w ill continue to face d ifficu lties  in 
obtaining comprehensive information on the emissions of single sources. 
According to one source, although the DOE Working P arty 's  report did 
not exp lic itly

" .  . . recommend that emission measures and details of 
enforcement action should be made availab le to the p u b lic ( ;)  
spokesmen for both the DOE and the 1AP1 say that these, too, 
w ill be d isclosed— albeit in a form yet to be decided. The 
IAP1 according to its Chief Inspector . . . also intends to 
discuss with industry arrangements to publicise the results of 
emission monitoring carried  out by firms— with the aim being 
to provide a fu ller  picture of average emission performance 
than that availab le from emission measurements by inspectors.
Local authorities are lik e ly  to be empowered by forthcoming 
air pollution legislation  to enter details about the exercise of 
their controls under the Clean Air and Public Health Acts.
But the working party has rejected the Royal Commission on 
Environmental P ollution 's recommendation that their barely 
used discretionary power under the Control o f Pollution Act 
1974 to disclose information about air pollution should be 
replaced by a statutory du ty ." ( ENDS, No. 135, 1986, p . 19)

It may be noted that a strong public debate over access to environment 
related information has been taking place in the UK for some time. The
"Campaign for Freedom of Information" for a number of years has 
attempted to have leg islation  passed, establish ing  a statutory right of 
access to information on environmental pollution hazards. In 1985, a 
related b ill  (sponsored by a Conservative MP with the backing of the 
"Campaign") fa iled  to be passed by Parliament. The b ill had three 
main clauses:

"The first would have given members of the public the right 
of access to any o ffic ia l document relating to pollution , •
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noise, rad iation , pathogens, or storage of dangerous chemi
ca ls  as long as the access did not involve sp e cifica lly  
exempted inform ation. The second would have required pollu 
tion authorities to notify anyone whose health or property was 
'se r iou s ly  at r is k '.  The third clause said that those who 
discharge pollutants or store dangerous chem icals should be 
required to make, information on the hazards availab le  to 
anyone who asks for it . Enforcement would have been by an 
'environm ental information com m issioner', who would have 
sp ecific  statutory pow ers." ( International Environment
Reporter, 8-14-85, p . 272)

The p rin cip a l changes proposed by government in its consultation paper 
on air pollution control in Great Britain (DOE, Scottish Development 
Department, Welsh O ffice, 1986) also include proposals on pu blic access 
to environmental inform ation. For exam ple, it was proposed that public 
registers of applications for consent and consents actually  granted by 
the authorities should be estab lished , and that the results of the emis
sion tests should be made availab le  to the pu b lic. However, the pro
posals were more reticent about the disclosure o f data on in du stry 's  
performance and the performance of controlling authorities.

Generally speaking, however, British governm ent's o r , more sp ecifi
ca lly  the IA P I's and British in du stry 's  strict opposition to public d is
closure of pollution related data has noticeably subsided in recent 
years. The issue of public access to emissions data is now at the top 
of the p o litica l agenda and it is reasonable to expect that some s ign ifi
cant improvements will be made in this area.
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5. ABATEMENT TECHNOLOGY FOR MAJOR AIR POLLUTANTS

In the 1930s, flue gases from three London power stations (Fulham, 
Bankside, and Battersea) were scrubbed with flue gas desulphurisation
systems. These were eventually  closed down because of their high oper
ating costs, damaging effects on the River Thames and the poor disper
sion of the wet plume they produced. Today, there is no modern, fu ll-  
scale commercial FGD plant or denitrification  plant (nitrogen oxide emis
sion abatement system) operating in the UK. Although within the frame
work of the procedure for planning permission the Secretary o f State set 
the requirement that fossil fuelled power plants must leave sufficient 
space for retrofitting with an FGD system, no retrofit order has been 
made by the IAPI. This was due to the preva ilin g  opinion within the 
1API that no practicable abatement technology for SC  ̂ emissions was 
availab le  other than dilution using high chimneys.

In its 1981 report, the IAPI defended the high chimney policy  as 
effective from a domestic point of view and in line with a ir  pollution 
policies adopted abroad.

"There is no doubt that in the light of present knowledge, 
this policy  of dispersion has proved adequate to protect the 
UK environment. It is worth noting that although ta ll chim
neys are often referred to in d isparaging terms in interna
tional c irc les  as the UK approach to pollution  control, in 
fact every other industrial country has adopted sim ilar p o li
cies for power station emissions. It is on ly more recently 
that alternative approaches have become availab le  but even 
these do not dispense with the need for ta ll chim neys." 
(Wetstone and Rosencranz, 1983, pp 70-71)

Coal washing has so far been the on ly technological SC  ̂ abatement 
measure w idely practiced in Britain. Although used prim arily  to lower 
ash content, this technique has nevertheless the indirect effect of low
ering sulphur content as well.

As recently as 1982, a study published by  the Central E lectricity 
Generating Board, the largest operator of power plants in Britain (in 
1984 its power plants accounted for nearly 70% of total SOg em issions), 
stated:

"In  this country there are no restrictions on the levels of 
sulphur dioxide emissions because the CEGB's power stations 
have chimneys ta ll enough to ensure that the flue gases are 
adequately diluted before they reach ground le v e l."  (CEGB, 
1982, p . H )
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The CEGB maintained this position until mid-1986, arguing that the e v i
dence for harmful effects due to long-range transportation o f British 
emissions remained inconclusive. In September 1986, as mentioned
above, the government announced that it would accept recommendations 
by the CEGB to retrofit three 2,000 MW power stations with FGD and to 
put FGD on new power plants. The CEGB submitted these recommenda
tions vo lu n ta rily ; it was not required to do so by the IAPI. The final 
decision , however, was to be authorised by the government.

In its laboratories , the CEGB has begun experimenting with a high 
gradient magnetic separation device to test its ab ility  to remove iron 
pyrites, which account for about half the sulphur content of British 
coa ls , from pulverised fu el. The tria ls  are scheduled to be carried  out 
for three years at a cost of £280,000 ( ENDS, No. 132, 1986). In 1985,
the CEGB launched its first fu ll-sca le  tr ia l o f a nitrogen oxide emission
abatement system ( ENDS, No. 130, 1985). In April 1985, the CEGB
announced plans to install low-NO^ burners at its 12 largest coa l-fired  
stations over a period o f 10 years. This was expected to lead to a 
reduction of NO  ̂ output by 10% of the 1980 levels at a cost of £170 mil
lion  (CEED Bulletin 12, M arch/April 1987).

In ligh t of the various availab le  pollution abatement technologies, 
the CEGB and the government have displayed a clear preference for 
Pressurised Fluidised Bed Combustion (PFBC). There are many different 
flu idised bed combustion (FBC) systems, a ll with the common feature of 
burning coal in a bed of ash, sand, or limestone kept in a state of 
turbulent motion by an upward flow of combustion air through the bed. 
The advantages of FBC include, among other th ings, a high rate of heat 
transfer, the a b ility  to burn fuels of w idely d iffering  qu a lity , low emis
sions of nitrogen ox ides, and the a b ility , when limestone is added to
the bed , of reducing SO^ em issions. In May 1984, the government 
announced that the reduction o f SOg emissions from coa l-fire d  power 
plants with PFBC would be investigated under a new £25 million 
research programme to be funded jo in tly  by the CEGB and the National 
Coal Board and to be based at an 80 MW (heat) experimental unit. 
According to a statement by a National Coal Board o ff ic ia l , up to 95% of 
sulphur can be retained through PFBC, and it would enable coal to be 
burned in an environm entally clean way without the heavy costs associ
ated with FGD ( International Environment Reporter, 6-13-84, p . 196).
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Nevertheless considerable scepticism persists about the prospects of PFBC 
because of technological and environmental problems that st ill need to 
be solved, for example, a high rate of tube metal wastage, turbine 
damage caused by hot, particle-laden  gases , and waste disposal con
straints because of the large amounts o f fuel ash produced (a mixture of 
calcium ox ide, hydroxide, and carbonate) ( ENDS, No. 117, 1984). One 
study on the development of PFBC in Britain has come to a pessim istic 
conclusion about this technology.

"While the National Coal Board argues that the emissions from 
coal combustion, particu larly  in the industria l sector, can be 
controlled by the use of flu id ised  bed combustion, past experi
ence gives little  room for optimism about the speed with which 
industry will adopt the new tech n ology ." (ENDS, Pollution 
1990, p . 191)

The only PFBC in the UK today is the experimental unit at Grimethorpe. 
Table 15 gives an overview  of FBC in the United Kingdom (1982).

The market for a ir pollution abatement technologies in the UK has 
remained relatively  small. A market analysis by Technical Marketing 
L td ., The Pollution Control Equipment in the United Kingdom (1980), 
yielded the following results la rgely  based on estimates. In 1979, the 
British market for a ir pollution  control products (including monitoring 
equipment) amounted to on ly about £35.8 m illion. For 1983, an increase 
up to £40.7 million was anticipated . A comprehensive market analysis 
by Environmental Data Services Ltd (ENDS), Pollution 1990, did not pre
dict a particu la rly  rosy future for the eco-in d u stria l sector in the UK.

"Although the concept of clean technology is , in evitab ly , 
being oversold at the moment, it does represent one area in 
which the various regulatory agencies can adopt a construc
tive stance— rather than being seen as a dead weight on the 
econom y." (Quoted in Knoepfel and Weidner, 1985, p . 233)

With respect to energy saving or e ffic ien t energy systems, the p ic 
ture in the UK is not very good compared to that in other EC member 
countries. This point is made in several studies, a ll o f which came to 
the same conclusion , namely that an energy future based predominantly 
on " improved energy e ffic ien cy , energy conservation , and renewable 
energy would not on ly be preferable econom ically to ex isting  polic ies , 
but would also lead to a considerable reduction in major a ir pollutants 
and to an increase in jobs (Earth Resources Research L td ., 1982, 1983;
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Table 15- Atmospheric fluidised bed boilders operating in the United Kingdom (1982).

Organisation Location Description

Thermal 
Output 
in MW Function

National Coal Board 
(NCB)

Coal Research Estab
lishment (CRE) Chel
tenham, Glos.

hot water sectional 
boiler converted to 
flu id ised  bed firing

0-35 test unit to provide 
design data

NCB/Parkinson 
Cowan GWB Ltd

Parkinson Covan GWB 
factory , Dudley, West 
Midlands

Vekos Powermaster 
horizontal shell 
bo iler converted to 
flu idised bed firing

1 - 2 to demonstrate the 
application o f flu id 
ised bed combustion to 
horizontal shell boilers

NCB CWS nurseries, Fro- 
mington, Marden, 
Herefordshire

vertica l shell hot 
water boiler

2 -  3 demonstration prototype 
heating g lass houses 
for tomato growing

NCB Coal Utilisation Re
search Laboratory, 
Leatherhead, Surrey

vertica l shell boiler 2 -  5 test plant

NCB Antlers Ltd, Bury, 
Lancashire

vertica l shell steam 
boiler

to CO demonstration prototype 
heating factory

NCB CRE Thompson Cochran 
Multipac horizontal 
boiler adapted to 
flu id ised  bed firing

3 experimental purposes 
particu larly  to pro
vide heat transfer 
data

NCB/Babcock 
International Ltd

CRE water tube w all hori
zontal shell bo iler

4 - 3 development unit to 
prove new design

NCB/Vosper T hom y- 
croft Ltd

Edmonton, London vertica l shell bo iler tn•i district heating oper
ated by  Associated 
Heat Services Ltd

NCB/Vosper T h om y- 
croft Ltd

CRE horizontal open bot
tom boiler

6-25 development unit to 
prove new design

NCB ' Rists Ltd, Newcastle- 
under-Lyme, Staf- : 
fordshire

locomotive type hori
zontal boiler

10 provision o f steam for 
space heating and pro
cess

Combustion Systems 
Ltd/Babcock Inter
national Ltd

B abcock 's factory , 
Renfrew, Scotland

cross-tube type 
boiler converted to 
flu id ised  combustion

13- 5 to provide operating 
data

NCB/ME Boilers Ltd British Steel Corpor
a tion 's  River Don 
works, Sheffield

high pressure steam 
coil-type  water tube 
boiler

30 provision o f steam for 
hammers and electri
c ity  generation

Energy Equipment 
Company Ltd

Olney, Buckingham
shire

horizontal shell 
bo iler

1 - 5 testing in advance of 
installation

Energy Equipment 
Company Ltd

Boum ville factory  of 
Cadbury Schweppes, 
Birmingham

water tube boiler 10 test and demonstration

Stone-Platt F lu id- 
fire  Ltd

Hayward Tyler fac
tory , Keighley, 
Yorkshire

packaged water 
tube boiler

3 test and demonstration

Northern Engineer
ing Industries Ltd 
(NED

Derby horizontal shell 
bo iler

1 works test unit to 
provide design data

NEI NE1 Thompson Coch
ra n 's  boiler works, 
Annan, Scotland

chain -grate horizon
tal shell bo iler con
verted to flu idised 
bed firing

5 provision o f steam for 
space heating

Source: National Coal Board, United Kingdom. Quoted in NATO, 1982.
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International Institute for Environment and Development, 1982; Gaskell 
and Pike, 1983).

Many studies have critic ised  the government for its weak support for 
energy supply options which offer substantial advantages over existing 
policies i f  econom ics, comfort, fuel e ffic ien cy , and long-term  environ
mental benefits are taken into account. Combined heat and power sys
tems (CHP), for exam ple, could be one such alternative to existing 
energy production. A report from the House of Commons Select Committee 
on Energy (1983) concluded that o ffic ia l encouragement for CHP/district 
heating in the UK suffered by comparison to many continental European 
countries ( ENDS, No. I l l ,  1984).

The prin cipal recommendations for the removal o f lega l and fin an cia l 
obstacles to investment in CHP schemes, made in a report by the Energy 
Committee in 1986 (see ENDS, No. 143, 1986), were rejected by govern
ment. Government has also pointed out that the grant aid awarded to 
three consortia to examine the potential for developing CHP/district 
heating schemes in Leicester, Belfast, and Edinburgh w ill not be 
extended to other c itie s , and that any future investment in CHP must be 
financed wholly by the private sector ( ENDS, No. 146, 1987).

In 1987, the CEGB concluded that sign ifican t development of CHP by 
the end of the century was not lik e ly  and, moreover, that the on ly sig 
n ificant contributions to energy supply capacity  lik e ly  to be made would 
come from wind and tidal power. The CEGB has recently proposed two 
strategies for the expansion of energy supply capacity  by the year 2000: 
a n uclear/coa l option involving six  new 1155 MW pressurised water 
reactors (PWRs) and four 850 MW co a l-fire d  power stations fitted with 
FGD; and a coal only strategy requiring nine new power stations (CEGB 
Inform ation, May 1987). The n u clear/coa l option is the strategy pre
ferred by the CEGB.

In 1983, the a ll-p a rty  Select Committee on Energy concluded that 
energy policies were encouraging irra tion a lity  in energy use, and that 
the promotion o f conservation was sluggish  and sporadic ( ENDS, No. 97, 
1983). The Select Committee also pointed out that the potential o f cost- 
effective energy savings in bu ild ings alone would amount to 30% o f 
energy use at that time. Furthermore, in a 1981 review of the proposed 
nuclear programme the Select Committee had critic ised  the Department of 
Energy for lacking any clear idea of whether investing money in nuclear
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power plants would be as cost-effective  as spending sim ilar sums on 
energy conservation . In 1982, the Select Committee concluded that many
conservation measures were likely  to be much more cost-e ffective  than 
most energy supply investments. In its 9th Report (Session 1983/4), the 
Select Committee extensively  critic ised  the governm ent's energy research, 
development, and demonstration efforts. It found a serious imbalance 
between government spending on R&D in energy supply and energy con
servation , as well as a practice o f discrim inating against renewable 
energy sources in favour of nuclear power ( ENDS, No. 115, 1984). For
the third time since 1980, the House of Commons Select Committee on 
Energy in 1985 again strongly critic ised  the serious imbalance in o ffi
c ia l energy po licy  ( ENDS, No. 130, 1985).

A Review of Energy Policy by the British Institute of Professional 
C ivil Servants (1PCS) published in November 1986 recommended that 
urgent attention should be given to improving o il conservation measures 
and finding substitutes for o il as a transport fu el. The report also 
concluded that current levels of funding for research into renewable 
energy sources were inadequate in the UK (IPCS, 1986). To sum it up, 
there is strong and convincing evidence that the British government has 
in the past not only fa iled  to tackle a ir pollution from power plants 
and industrial sources by changing the energy supply system, but that 
it is also unlikely  to change its attitude substantially  in the near 
future, particu la rly  concerning novel, c leaner, lower risk  forms of 
energy production. Even after the nuclear accident in Chernobyl in 
April 1986, the British government has continued to emphasise an expan
sion of nuclear power just as it had in the past (see, for example, 
ENDS, No. 130, 1986).

A report by  the International Energy Agency (IEA) severely c r it i
cised the scale and direction of the UK's research and development 
activ ities on clean coa l utilisation  technology. The IEA concluded that 
the British approach to air pollution control has fa iled  to provide the 
necessary incentives for the development of emission abatement technolo
g ies. It suggests that this was partly  due to the UK's BPM approach to 
a ir pollution control and deficient environmental standards. The IEA 
recommended, among other th ings, that reduction in both sulphur and 
nitrogen oxide emissions should be given greater attention, including 
retrofit and new technologies. Furthermore, British government funding
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of R&D related to technologies for the clean use o f coa l compares very 
badly  to German, Danish and Swedish programmes (1EA, 1987).

With respect to mobile emission sources, the British government and 
the automobile manufacturers have successfu lly  opposed the intentions of 
other EC countries to make the 3-way ca ta ly tic  converter mandatory for 
new, medium sized ca rs . Instead, they have argued for the development 
of cheaper solutions for cutting down automobile exhaust gases, such as 
lean-burn engines.

F inally , to summarise British efforts in research, promotion, and 
development of a ir pollution abatement technology, it can be stated 
without exaggeration  that the responsible governmental authorities as 
well as the major industrial emitters have been slow and reluctant to 
introduce availab le  abatement technology. They stress high cost, the
potential for operating problems and negative side-effects ( e . g . ,  waste 
disposal d ifficu lt ie s ), as well as the uncertainty of the benefits to be
derived from control (Burgess, 1985). Furthermore, the British 
government and the CEGB, the agency responsible for producing most of 
B rita in 's  e lectric  power and SC  ̂ em issions, had by 1986 undertaken only 
very minor steps towards changing energy policy  in a way more benefi
c ia l to the environment.
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6. COST BENEFIT CONSIDERATIONS OF AIR POLLUTION CONTROL: 
DIFFERENT VIEWS

The British governm ent's air pollution control po licy  for major a ir pol
lutants reflects a strong emphasis on cost-effectiven ess. With respect to 
a major sulphur dioxide and nitrogen oxides abatement programme for
existing  and new stationary emission sources as well as the estab lish 
ment of automobile exhaust standards comparable to those in the US and
Japan, the government claims this w ill result in high costs for the
British economy without reasonable benefits for the environment in 
Britain and other countries.

The UK's attitude and o ffic ia l po licy  on the issue of acid  rain were 
presented by an o ffic ia l from the DOE (Burgess, 1985) at the 52nd 
Annual Conference of the National Society for Clean Air at Scarborough, 
14-17 October 1985. The follow ing quotation, although lengthy , probably  
offers a good illustration  of o ffic ia l thinking behind the resistance to a 
fundamental change in air pollution control po licy .

" .  . . What happens to our emissions? Where are they
deposited? Here our information relates mainly to (sulphur 
d iox ide) and derives from EMEP. The main conclusion  to be 
drawn from the Programme is that no country stands in iso
lation . All European countries to greater or lesser extent 
share each oth er 's  emissions. So far as the UK's emissions 
are concerned sligh tly  more than 30% is deposited in the UK 
itse lf, some 40% in the sea and rather less than 30% is 
deposited in other countries. The 30% of our own emissions
which is deposited in the UK represents about 80% of total UK 
deposition— that is , we receive only 20% from other countries.

"The picture for other European countries is rather different.
In general a smaller proportion of their own emissions are 
deposited in continental European countries than is the case 
in the UK. So, for example, only 25% of Sweden's emissions 
appear to be deposited in Sweden and the remainder o f their 
deposition comes in relatively  small quantities from several 
other countries. The UK's contribution is estimated at 6% of 
Sweden's deposition which is about the same amount as that 
contributed by Poland and East Germany. But as is the case 
in a number of countries, the amount of deposition the source 
of which cannot be decided, exceeds a ll other amounts. The 

"  country which receives the highest proportion of its deposition 
from the UK is Norway, where UK-source deposition at 10% 
equals Norway's own contribution . Again, however, a lot of 
countries contribute to Norway's deposition and no less than 
40% of their deposition is unattributable.
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"From these figures it can be appreciated that the UK's posi
tion does d iffer  to some extent from that of other countries. 
On the assumption—which not everyone agrees with— that a 
cut in emissions will result in comparable reduction in depo
sition , even a large reduction in the UK's total emissions 
would make very little  difference to the deposition burden in 
other countries. . . .

"The picture for (nitrogen ox ides) is probably  very sim ilar to 
that for (sulphur d iox ide) except that West Germany is 
responsible for relatively  more of the emissions so that there 
are lik e ly  to be some adjustments as a result of which the 
UK's exports w ill be re la tive ly  lower than those o f (sulphur 
d iox id e ). . . .

"The situation on emissions is therefore not as stra ightfor
ward as it is sometimes represented. On the figures provided 
by Governments, the UK is indeed the largest emitter of (su l
phur d iox ide) in western Europe and the second largest in 
Europe as a whole— although in terms of emissions per capita 
9 other European countries are higher. We are not however 
the largest contributor to other countries' deposition— not only 
do four of the eastern countries exceed us in this respect but 
so does West Germany whose emissions contribute h a lf as much 
again as ours to others' depositions.

"I think this shows that, purely in terms of reducing deposi
tion in other countries, the effectiveness o f measures to 
reduce UK emissions at a greater rate than they are already 
going down would be questionable. I should stress that I am 
not commenting on the effectiveness of emission in reducing 
environmental damage, which is quite another matter. I 
merely wish to illustrate that the figures do not reveal the 
UK to be the ogre it is sometimes ca lle d . And this is sign i
ficant when policies are discussed.

"Another aspect of the problem— and this receives surprisingly  
little  attention— is that in reducing emissions other environ
mental problems might be created. . . .

"Now to costs . Again i f  we consider controls on sulphur 
emissions we must first think o f FGD. Present estimates sug
gest that the cost would be some £150m for retrofit of FGD at 
an ex isting  2000 MW power station and £1600m for a pro
gramme of FGD at 12 stations. These are sign ifican t sums, 
and the cost of reducing (nitrogen oxide) emissions— by use 
of low (nitrogen ox ide) burners— might add a further £250m. 
But these burners would not meet the (EC) D irective 's  fu ll 
requirements. Obviously i f  controls were retrofitted at fewer 
stations cap ita l costs would be lower and the effect on elec
tr ic ity  prices might be re la tive ly  sm all. But action to meet 
the EC Directive (on emissions from large plants) might add
5-6% to the UK's total e lectr ic ity  b i ll .  And the sums 
involved are certain ly  su fficien tly  large to be a major con
sideration in any decision making process on p o licy .



"There is o f course the other side of the coin—the costs to 
the environment. Here, as is often the case , costs are almost 
impossible to produce. Various attempts have been made, and 
1 am sure many of you have seen them quoted, but those who 
have made these attempts have generally  acknowledged the
inaccuracy of their figu res. . . .

"F ina lly  there are the wholly p o litica l considerations. It is 
undeniable that those countries, including the UK, which have 
not joined the 30% club , are receiv ing  a bad press in those 
countries which have. And this o f course lends a diplomatic 
dimension to the problem. Within the UK, however, although
many people are concerned about a c id ity , I think it is fa ir
to say that a ir pollution is of less concern generally  than
is , for example, preservation of the cou n tryside .” (Burgess,
1985)

The above view shows that little  can be expected from the British gov
ernment with regard to abatement o f major a ir  pollutants from large 
emission sources other than those power plants for which retrofitting has 
been o ffic ia lly  announced. Furthermore, the British attitude on air
pollution policy  expressed here remains the most identica l to that 
revealed in a speech on UK environmental policy  made before the German 
Foreign Policy Society in Hamburg, September 1985, by the Minister for 
the Environment at the DOE (see Environmental Policy and Law, 15/3/4, 
1985, pp 106-115). At the November meeting of the EC Environment Min
isters in 1985, another British o ffic ia l stated that the proposal by the 
EC Commission to cut SC^, NO^, anc* ^ust emissions from large power 
plants by up to 60% between 1980 and 1995 would cost the UK some £1.8 
b illio n , which it could not afford .

However, o ffic ia l po licy  may be becoming less popular in the UK 
itse lf, with the government and esp ecia lly  the CEGB more isolated and 
subject to criticism  from within the Conservative Party. A different 
view on the need for major emission reductions from British sources and 
their benefits for the UK and other countries is held by  most of the 
environmental pressure groups, a number of independent British research 
institutions, the Royal Commission for Environmental Protection, the 
House o f Lords Select Committee on the European Communities, the House 
of'Commons Environment Committee and, prior to the 1987 election , by 
both major opposition parties.

In the House of Commons Environment Committee's Report on Acid Rain 
(Vol. 1, 1984), the following statements and recommendations were made.
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"The Government must, o f course, take fu lly  account of these 
scien tific  questions in coming to its conclusions. . . . 
Throughout our Report we have sought to show the extent of 
evidence in separate areas for the value of reducing emis
sions. . . .  We have taken fu ll into account reservations 
which have been expressed to us, but we do not feel these 
outweigh the weight of evidence which we have received . We 
believe our work demonstrates that sufficient evidence exists 
to show that the decision to reduce emissions o f (sulphur 
d iox id e ), (nitrogen o x id e s ), and hydrocarbons should be 
taken now.

"Our inquiry  has left us deeply disturbed over the United 
Kingdom's current policy  position on acid  ra in . This policy  
appears to be that the case for controls is 'n ot proven ' and 
that controls which have been approved are 'not cost- 
e ffe ctiv e ' .

"As our inquiry  has progressed the stance of the United 
Kingdom has become in creasin gly  isolated by its refusal to 
legislate to reduce (sulphur d iox ide) and (nitrogen oxide) 
emissions. . . . (Sulphur d iox ide) emissions in the United 
Kingdom have indeed fa llen  by 37 per cent since 1970, but 
the levels o f h igh-stack emissions which affect remote areas 
have not fa llen . In 1970, when the 37 per cent fa ll began, 
we were the largest emitter in Western Europe. In 1984, we 
are s t ill the largest emitter. (Nitrogen ox ide) emissions 
have not fa llen . . . .

"Our work, in discussion with independent scientists in this 
country and abroad, in pu blic and in private , has shown a 
massive degree of support for controls . Uncertainty over the 
mechanisms of damage persists , but in a ll hypotheses the 
cu lp rits , ultim ately, are (sulphur d iox id e ), (nitrogen oxides) 
and hydrocarbons. Evidence exists that reduced depositions 
w ill alleviate damage. Further evidence proves that a reduc
tion in all emissions w ill lead to a reduction in depositions.

"Policy-m akers have then to evaluate the cost element. This 
is not just a matter of cost benefit; many environmental 
benefits are u nquantifiable . It is a matter of the cheapest
possible methods of control, and whether a given price is
reasonable to achieve benefits. Once imposed, control costs 
w ill fa ll as serious research into control methods begins. 
We firm ly believe that the Government's present position pays 
too little  heed to the weight o f scien tific  consensus in 
Britain and in Europe that (sulphur d io x id e ), (nitrogen 
oxides) and hydrocarbons emissions are separately and in 
conjunction destructive to any natural and bu ild  environ
ments. That position is accelerating the destruction of our 
cathedrals . It is destroying fish life . It is p lacing  many 
of our most outstandingly beautifu l areas at quite unaccept
able r isk . Controls must be introduced as soon as pos
sib le . . . .
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"For the United Kingdom, the quickest way to reduce (su l
phur dioxide) emissions is by retrofitting power stations: the 
technology, whilst costly  and d ifficu lt , is a v a ilab le . We 
recommend
(a ) that the United Kingdom join  the 30 per cent club 
immediately, and that this target be achieved by the CEGB 
being required to reduce its emissions accord in g ly ;
(b ) that in the medium-term as power stations come to be 
refitted the CEGB should be required to instal (s ic )  equ ip 
ment to attain the overa ll national reduction o f 60 per cent 
in accordance with the EEC draft d irective , that is , by the 
end of 1995. . . .

"In sofar as industry is concerned, we are aware that for 
some the high costs of meeting control standards may render 
them uncompetitive, and for others, even i f  cost is not of 
major consideration , it would be im practical to in sta ll con
trol technology. Accordingly we recommend that
(1) EC emission controls (s ic )  levels for (su lphur d iox ide) 
should apply to a ll new industrial p lants;
(2) For all existing plants the stringent application  of 'b est 
practicable means' by the Air Pollution Inspectorate should 
continue ;
(3) The Government should give assistance to industry to 
convert existing plants to meet (sulphur d iox ide) control 
standards.

"Turning now to (nitrogen o x id e s ), we recommend, again con
sistent with 'b est practicable means' that a ll power stations 
should have low (nitrogen ox ide) burners installed  during 
routine shutdowns. With the exception of those industries 
tota lly  dependent on high combustion temperatures, which we 
feel should continue to explore other means of reducing their 
(nitrogen oxide) emissions, we recommend that a ll industrial 
users be required to fit low (nitrogen ox ide) burners. As 
before, we recommend that Government assistance to industry 
to in stall low (nitrogen ox ide) burners in ex isting  plants. 
We recommend that new motor veh icles be required to have 
reduced (nitrogen ox ide) emissions levels o f 40 per cent by 
1.1 .87, and that the Department of Transport should inquire 
into the best possible means o f reducing emissions from 
existing  motor veh icles . . . .

"We have also emphasised in our Report the need for more 
research to improve technology to reduce emissions. High 
levels of reductions can be achieved for (sulphur d iox id e ). 
We recommend that the Government encourage the development 
of research to reduce further the levels of (nitrogen ox ide) 
emissions. In order to assess more accurately  the effect of 
in d iv idual pollution sources, we recommend that the Govern
ment require the emitters o f (su lphur d iox ide) and (nitrogen 
o x id e ), from plants over 50 MW to monitor their emissions 
sources.

"A more fundamental strategy is also needed, based upon 
energy conservation and the more effic ien t transm ission of



energy. Combined heat and power and d istrict heating are 
cru cia l components in th is . It is essential that energy con
servation be encouraged by Government incentives and the 
Government and the CEGB promote CHP/DH far more positively  
than either has to da te ." (House of Commons Environmental 
Committee, 1985, pp. lx x - lx x ii i )

The governm ent's response to the conclusions and recommendations of the 
House of Commons Environment Committee was cool.

"Consideration of the case for reduction of (sulphur dioxide) 
emissions has to have regard to the sc ien tific , technological 
and economic position . . . .

"The arb itrary  choice of 1980 as a base year masks the UK's 
achievements in the previous decade. UK (sulphur dioxide) 
emissions declined by 23 per cent from the peak year of 1970, 
when total emissions amounted to 6.09 million tonnes, to 4.7 
million tonnes in 1980. In 1983 emissions amounted to 3.72 
m illion tonnes, representing a cumulative reduction of nearly 
40 per cent since 1970. This reduction has been due to a 
number of factors such as fuel substitution, energy conserva
tion and industrial restructuring, which may continue to 
influence emission patterns over the next 15-20 years. It is 
reasonable to assume that much of this reduction w ill not be 
reversed as a consequence o f continued industrial growth. 
However, the future pattern of industrial structure and 
energy use is not easy to pred ict, making it d ifficu lt in turn 
to estimate what further effort and investment might be 
required in order to be certain of achieving the targets set 
by the '30 per cent c lu b '.

"The substantial costs of meeting the draft EC Directive have 
already been mentioned . . . : some £1.5 b illion  for power
stations alone. This represents the costs o f installing FGD at 
some ten major power stations at a cap ita l cost and an 
annual operating cost of £150m and £35m respectively  for 
each station. This would add some 5 per cent to e lectric ity  
b ills . Joining the 30 per cent club could require relatively  
little  action to abate emissions if  the trends in recent 
years . . . continue. But stronger growth in e lectr ic ity  
demand could reverse these trends and could entail the 
Installation of FGD at a number of power stations involving 
expenditure of several hundred million pounds. Control costs 
for industrial plants would be even higher in relation to the 
emissions abated.

"The Committee's recommendation that a 60 per cent reduction 
in emissions from large plants should be accomplished by 1995 
by controls on CEGB power stations alone would be particu 
la r ly  onerous. Even on the assumption that, power generation 
remained at the level o f the past few years, achievement of 
the 60 per cent target would require retrofitting of controls 
to many more than the 10 major stations mentioned above.
These would inevitably  include a number of older stations
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with a short remaining life  and low load factors, substanti
a lly  increasing the costs of such a programme and extending 
it well beyond 1995. .

"The Government w ill continue to keep under review projec
tions of lik e ly  future emission lev e ls . It also believes that 
there are good prospects that new and better combustion tech
nologies which w ill lead to reductions in (su lphur d iox ide) 
emissions w ill be developed as a consequence of research now 
in hand or foreseen. In these circumstances the Government 
does not intend to commit the country to expensive emission 
controls, esp ecia lly  when there is uncertainty about the en vi
ronmental benefits to be achieved in this country and in 
continental Europe. The Government intends to achieve fur
ther reductions in national (sulphur dioxide) em issions, aim
ing at a reduction o f 30 per cent from 1980 levels by the end 
of the 1990s. . . .

" . . .  Emissions of (nitrogen ox ides) are far more d ifficu lt to 
estimate than (sulphur d iox ide) em issions, since combustion 
temperature as well as quantity of fuel influences the level 
o f emissions. Best estimates are that industria l emissions 
have declined over the past 15 years although not to the 
same extent as (sulphur d iox ide) em issions; th is decline has 
been offset by increased vehicle emissions. Low (nitrogen 
ox ide) burner technology does appear to have potential for 
reducing emission lev e ls , but is not yet availab le  in a form 
suitable for most UK power station boilers . . . .

" .  . . In consequence, it would not be sensible to set a tar
get or timetable for emission reductions from existing  plants, 
or emission limits on new plants. There can also be no 
question of the Government assisting industry to convert 
existing plants; th is would be contrary to the polluter pays 
princip le which must apply to (nitrogen oxides) as it does to 
other emissions. However, econom ically feasible technology to 
reduce (nitrogen ox ide) emissions from vehicles is further 
advanced. Against this background, the Government intends 
to achieve further reductions in national nitrogen oxide emis
sions from motor veh icles , aiming again  at a reduction o f 30 
per cent of the 1980 levels by the end of the 1990s." (DOE,
1984, pp. 23-25)

In June 1986, the Trade Union Congress (TUC) was reported to have 
asked the government to show "much greater commitment" to acid  rain . 
However, the TUC's plea was not very strong; it ca lled  for more 
research on emission control and insisted that sp ecific  measures should 
be undertaken only when technologies are "reasonably  estab lished". 
Furthermore, the TUC wanted the CEGB and the coal industry to be 
shielded form the polluter pays p r in cip le , recommending FGD and low - 
NO  ̂ burners for one power station i f  the government would bear the
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costs. The TUC ca lled  for new power stations to be equipped with Pres
surised Fluidised Bed Combustion, but asked for government funding of 
the PFBC development programme sponsored jo in tly  by the coal and elec
tr ic ity  generating industries ( ENDS, No. 137, 1986).

Since 1985 the opposition parties (Labour and the A lliance) have 
published a number of statements on environmental po licy  ( ENDS, 
No. 128, 1985; ENDS, No. 138, 1986). These policy  statements stress the
need for the British government to take on a more positive , international 
role and to put Britain back in the forefront of action to improve the 
environment. They also ca ll for more intensive promotion o f renewable 
energy, improved energy e ffic ien cy , and increased efforts in air pollu 
tion abatement and control. F inally , these policy  statement recommend 
B rita in 's  jo in in g  the "30% Club".

Jobs and the Environment, an interim report by David Clark (1987), 
Member of Parliament, Labour Party , purported to show that if the kind 
of environmental po licies a lready adopted in most progressive Western 
countries were put into practice in Britain, some 200,000 additional jobs 
could be created within 2 to 3 years (C lark, in assoc, with MacGarvin, 
1987). Reports from other organisations and institutions generally  came 
to sim ilar conclusions, showing that strengthened environmental policy  
would have a positive impact on employment (see CEED Bulletin , No. 11, 
1987). F in ally , a report by the Confederation of British Industry 
entitled Clean Up— I t 's  Good for Business (published in 1986), provides 
some indication  that "industry  is becoming more sensitive to interna
tional market demands for higher standards o f environmental care" 
(CEED Bulletin , No. 11, 1987, p . A).

An extensive opinion poll commissioned by the DOE and published in 
1987 showed that most citizens want stricter laws and more positive 
action by government in the fie ld  of environmental protection policy 
(DOE, 1987). The results of this survey, the most detailed poll o f pub
lic  attitudes on environmental issues in the UK to date, were summarised 
in ENDS as follow s.

"One early  indication of the rising importance of environmental 
issues came at the beginning of the survey, when people were 
asked to say in their own words what are the most important 
problems facing Britain today. Environmental problems were
named by 8%, joint sixth with housing after unemployment 
(75%), health and socia l services ( 22%), law and order (17%),
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pensions (15%) and education (14%). No other issue scored
over 4%.

"This result contrasts with the findings of 14 attitudinal sur
veys carried  out in the 1970s. In a ll but two of these sur
veys only 1-4% of respondents mentioned pollution  or environ
mental matters generally  as priorities for government action ,
while in the remaining two polls the scores were 6% and 7%.

" .  . .The survey puts a new gloss on the find ings of recent 
polls that people are less worried about their lo ca l environ
ment than about issues on a larger sca le . Half the sample 
said that the environmental problems in their lo ca lity  had
grown worse in the past five y ears , while only 7% had 
detected an improvement.

"Respondents were asked about their level o f concern about 18 
specific  environmental issues. Clear m ajorities were 'v e ry  
w orried' about nuclear waste d isposal and chem ical pollution
of w aters, while between one-th ird  and on e-h a lf were very 
worried about agrochem icals, w ild life  destruction , bathing 
water quality and acid rain . . . .

" .  . . Only 29% o f respondents thought that leg isla tion  had 
helped to protect the environment, while 53% believed that 
laws 'have made no d iffe ren ce '.

"Most people nevertheless retained their faith  in leg isla tion , 
with over 80% saying the Government should pass tougher 
laws. Stricter leg islation  was particu larly  favoured to deal 
with chem ical pollution of rivers and seas (85% o f respon
dents), nuclear waste disposal ( 76%), agrochem icals (73%), and 
industrial emissions into the atmosphere (71%). . . .

"Attitudes to a few problems were explored in greater depth— 
and the conservationist current was particu larly  v is ib le  in 
peop le 's  replies to questions on air pollution in general and 
acid  rain  in particu lar. While 32% were unable to name a 
single cause of acid  ra in , and 19% included nuclear power 
stations among the causes, 85% said  that the Government 
should spend money to prevent damage in other countries 
caused by  the UK's acid emissions.

"S im ilarly , c lear majorities were themselves prepared to pay 
for a ir pollution abatement measures. Almost 70% felt it would 
be a 'good  idea ' to put l 6p on a gallon  of petro l, against 
25% who felt it to be a 'b a d  id e a ';  while 59% agreed would be 
happy (s ic ) to see 50p on their weekly e lectr ic ity  b i ll  as 
against 34% who would be opposed.

" . . . A final series of questions explored p eop le 's  w illin g 
ness to pay for environmental improvements in general when 
balanced against other prior ities . A total o f 42% were pre
pared to pay more themselves through higher product p rices, 
rates or taxes, while another 36% felt that cuts could be made
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in other areas of public spending to pay for enhanced en vi
ronmental protection. . . .

"The on ly trad e-o ff in which the environment came out second 
best was with unemployment. Only 24% felt that priority  
should be given to protecting the environment if  th is implied 
higher unemployment, while 56% of the entire sample, and 70% 
of the 18-24 year o lds , were prepared to see the environment 
suffer in the cause of reducing unemployment." (ENDS,
No. 146, 1987, p . 17)

Table 16 provides an overview  on attitudes towards environmental pro
tection in the UK.

The results of the DOE survey on environmental attitudes have been 
more or less supported by find ings of a more recent opinion poll con
ducted in 1987 by MORI on behalf o f Friends of the Earth and the World 
Wildlife Fund:

" .  . . 81% of respondents (fe lt ) that Government should give 
a much higher priority  to protecting the environment. How
ever, voting intentions may be less strongly swayed by en vi
ronmental considerations: on ly  4% of respondents sa id  that the 
environmental policies o f the parties would be cru cia l when 
making up their mind how to vote at the next general e lec
tion . . . .  On paying for measures to protect the environ
ment, the MORI poll asked more specific  questions about 
monetary trad e-o ffs : 41% sa id  they would pay a extra 2p per
gallon  of petrol to help reduce a ir  pollution and acid  ra in ,
34% said they would pay lp  more in income tax to protect the 
environment and conserve natural resources and 26% said they 
would be prepared to support a 5% increase in their food b ill 
if  this meant their fruit and vegetables would be free from 
pesticide resid u es." (CEED Bulletin , No. 12, 1987, p . 7)

Although, as revealed in the DOE's opinion p o ll, there is a certain 
hesitancy on the part of the British to trad e-o ff employment and en vi
ronment, the overa ll results of recent polling in conjunction with state
ments from various environmental organisations, po litica l parties, and 
expert commissions on air pollution  issues reveal that the governm ent's 
cost-benefit deliberations regarding a ir  pollution control tend to be 
biased in favour of sheer economic interests. In fa ct, there appears to 
be greater scope for manoeuvering and greater public pressure on the 
government to tighten environmental po licy  than was the case previ
ously ; but it should be borne in mind that a ir  pollution problems have 
been considerably  less politicised  in the UK than elsewhere and that the 
British pu blic in general has a much lower interest in the long-range 
transport o f air pollutants and forest damage than other Europeans,
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particu lary  the Scandinavians, the Dutch, the Swiss, the Austrians, and 
West Germans (Watts, 1987; Richardson and Watts, 1985; Kimber and 
Richardson,' 1974).
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7. BASIC FEATURES OF AIR POLLUTION CONTROL POLICY

This section provides a brief description o f the basic elements of British 
a ir  pollution control policy  for major pollutants, drawing on the in for
mation in foregoing sections. (The politics  of a ir pollution  control in 
Britain are described and generalised in Blowers, 1986.) The British 
air pollution control regime is based on the fundamental p rincip le of
BPM which permits a great deal of fle x ib ility  and latitude in standard
setting and implementation. In the case of smoke (g r it  and dust as 
w ell) emissions, this f le x ib ility  was used successfu lly  to reduce emis
sions at source. In contrast to th is approach , as regards S02 and NO^, 
the practice has been to dilute emissions through regulation of chimney 
heights in a way so as to render emissions harmless in the immediate 
v ic in ity . This practice also contradicts claims that the ba sic  approach 
to pollution control in Britain is to reduce emissions at the source; the
actual po licy  was until recently to permit almost unlimited emissions of
S02 and NO  ̂ from stationary sources. The only relevant means of con
trol has been constructing ta ll chim neys. The decision in 1986/7 to 
retrofit three power stations with FGD and some others with low-NO^ 
burners, although not yet implemented, is still the first substantial.

The "high chimney p o licy " leads, in e ffect , to a "problem shifting 
approach" (Weidner, 1986), pa rticu la rly  with respect to long-range 
transport of major pollutants and the effects of this on other countries. 
From an international perspective, the British approach can be charac
terised as "se lfish " , or the "egocentric" environmental po licy  approach, 
because it served only to clean up British towns and countryside at the 
expense of neighbouring European countries. This approach did not
change sign ifican tly  until recently , although the UK is one of the sig 
natories (1979) of the Convention on Long-Range Transboundary Air Pol
lution . Furthermore, the EC directive on ambient a ir  quality  standards 
for S02 and smoke, which has already gone into effect in the UK, has 
had only little  effect on the trad ition a l British pollution  control 
aproach , at least as it is practiced  (Knoepfel and Weidner, 1985; for a 
contrasting opinion , see Haigh, 1984). To be fa ir , the same charge of 
"selfishness" or "p o licy  egocentricism " can be lev ied  ju stifia b ly  against 
inost other EC member countries whose main form o f pollution  abatement 
was also the high chimney. The d ifference, however, between the UK
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and other countries lies in its stubborn reluctance to change this policy  
in the face of new evidence (Wetstone and Rosencranz, 1983; Knoepfel 
and Weidner, 1985; Weidner, 1986).

Strict reliance by government on cost-effectiveness considerations and 
scien tific  certainty as a precondition for pollution abatement measures 
are two further elements of the British approach to pollution  control. 
Both princip les are interpreted in a manner strongly biased in favour of 
British emitters and British interests in general. The cost-benefit 
argument was used by British government to avoid the necessity of 
retrofitting stationary and mobile emission sources with availab le  abate
ment technologies. Scientific uncertainty about the harmful effects of 
pollutants on the environment and human health is also used as an 
argument by  the British government as why abatement measures are 
therefore econom ically unreasonable as well as unnecessary from an 
environmental perspective. This attitude does not, however, take into 
account the recognition shared by many environmental scientists that the 
com plexity of environmental interactions v irtu a lly  precludes the estab
lishment of a precise dose-effect relationsh ip . Furthermore, although 
the British government and the big emitters demand from environmental
ists and others who insist on the implementation o f abatement measures, 
that the criterion  of scien tific  certainty about the harmfulness of pollu
tants must be fu lly  sa tis fied , they themselves are unable to fu lf il l  this 
r ig id  requirement. The UK government and emitters cannot prove with 
certainty that their own activ ities and policies are not harmful to the 
environment and human health. Once the burden of proof is placed on 
government, the weakness of o ffica l arguments becomes apparent.

In general, the fin an cia l risks of litigation  and the rules governing 
lega l costs have inhibited British environmental groups from engaging in 
the kinds of lega l action more prevalent in countries such as the United 
States. Furthermore,

" .  . . in c r it ica l areas such as pollution control, the ju d i
c ia ry  in this country (the UK) have contributed little to the '
interpretation and conceptual development of the complex 
statutory framework of laws that now ex ist . . . . One 
exam ple, which still never fa ils  to surprise v isitin g  lawyers 
from other countries: we have yet to see a decision of the
higher courts interpreting the meaning of ’ best practicable
means' as it appears in the leg islations concerning major
industrial a ir emissions and that despite it being the
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formula that has formed the heart of such controls for over a 
hundred y e a rs ."  (CEED Bulletin , No. 10, 1986, p . 20)

In summary, the British arguments in defence of current positions 
and in spite of recent progress remain biased towards narrow national 
interests and the polluting industries. The government demands from 
those who insist on greater efforts that they provide conclusive evidence 
for their claim s. However, the government itse lf does not adhere to 
such scientific  rigour with respect to its own measures. From a po liti
cal point of view , therefore, the main objective of most British argu
ments is to erect barriers against the claim s of other countries and 
increasingly  the British pu b lic , in order to avoid having to fu lfill  
demands for the adoption of emission abatement technologies that have 
actually  been availab le  for quite some years (in  Japan, for instance, 
FGD and "denox" equipment were installed  in the early  1970s) (Weidner, 
1985).

Despite growing international and national protest, the British gov
ernm ent's po licy  has nevertheless remained one of problem transfer: the
pollutants are merely dispersed through the use of high chim neys. The 
UK government has not even adopted an effective "react and cure" 
strategy. Emphasis is p laced on repair after environmental damage has 
occurred. In this respect, an "anticipate and prevent approach"—that 
is , the implementation of long-term policy  which gives due consideration 
to the whole "eco log ica l context" and is designed to avoid environmental 
damage (Janicke, 1985; O 'R iordan, 1985; Scimemi, 1987)— is st ill a long 
way o ff. The "w ait-and-see" attitude in conjunction with a "ca se -b y 
case" approach have made British a ir  pollution control po licy  for major 
pollutants not only unacceptable, but also totally  unsuitable for ta ck l
ing existing or future environmental problems resulting from trans
boundary air pollution. To change present policy  substantially  w ill be 
a d ifficu lt task , and probably  more so in the UK than it has or would 
be in other European countries, because o ffic ia l government policy  to 
control a ir pollution has concentrated for so long on manipulating or 
defending past policy  rather than developing new, future-oriented 
preventative p olicies .
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8. OUTLOOK

Linder the Convention on Long-Range Transboundary Air Pollution, which 
came into force in 1983, the signatories committed themselves to develop, 
without undue delay, policies and strategies for combatting the emission 
of major a ir pollutants, using the best availab le  abatement technology. 
On the basis of the preceding discussion of British air pollution  control 
p o licy , this section provides a br ie f overview  of what other Europeans 
may expect from the UK in terms of implementation of these international 
objectives in the medium-term future.

Past and present British government po licy  on the emission of SC  ̂
and NO  ̂ does not give much ground for optimism. Effective measure 
which would sign ifican tly  reduce the total emission load by the mid- 
1990s are unlikely  to be adopted. The British government has promised 
but did not commit itself to a 30% reduction of its 1980 emission levels 
by the end of the 1990s. The view that the British government w ill 
make only half-hearted attempts to reduce emissions o f major a ir  pollu
tants is lent support by the following facts.
• It has declined to take drastic measures to combat acid  rain  in spite 

of recommendations to this effect by the House o f Lords Select Commit
tee on the European Communities, the House of Commons Environment 
Committee, and many British environmental organisations.

• The British government had declined until recently to retrofit existing 
fossil fuel power plants with flue gas desulphurisation equipment 
although it is now committed to FGD for new power plants.

• There is currently no legislation  (and none planned) to make denitri
fication  equipment mandatory for large boilers . It was announced in 
1987 that 12 power stations are to be retrofitted with low-NO^ 
burners, but this equipment has a much lower cleaning e ffic ien cy  
than, for instance, "denox" fa c ilit ie s  which use the selective ca ta ly tic  
reduction method.

• Together with France and Ita ly , the British government has success
fu lly  opposed the implementation within the EC of strict ca r  exhaust 
limits which would have made mandatory the use of 3-way ca ta ly tic  
converters for medium sized cars.

• The British government still fears that massive reductions in emissions 
would inhibit economic development and that there is a need for more
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research and greater certainty in the scien tific  data on damage by 
air pollutants to ju stify  costly  abatement measures.

• The British government refuses to jo in  the "30% C lub", the members of 
which have pledged, as soon as possib le , but at the latest by 1993, 
to reduce their total SO, emissions by at least 30% of their 1980 
levels.

• The British government did not support the international agreement to 
reduce each ECE member cou n try 's  NO  ̂ emissions by 30% between 1985 
and 1995 as proposed in the September 1987 meeting in Geneva of the 
working group set up under the ECE Convention on Long-range 
Transboundary Air Pollution. Austria, the Netherlands, Sweden, 
Switzerland, and West Germany were the only countries to argue for a 
reduction target to be included in the NO  ̂ protocol. The UK and some 
other countries as well were on ly w illing to discuss a freeze on NO^.

• The British government is— like some other member countries— opposed
to the proposed EC directive which or ig in a lly  required member states 
to reduce S02 , N0x , and dust emissions from existing large plants by 
60%, 40%, and 40% respective ly , and which would also require the
imposition of strict emission limits for these pollutants on all new 
large plants. (This d irective was modelled on the West German 
GroBfeuerungsanlagen-Verordnung, the large combustion plants ord i
nance of 1983.) However, a compromise g iv ing  the UK and other EC 
member states a bonus for their pre-1980 emission reductions is con
sidered acceptable to the British government.

• F in a lly , there are few positive indications that the British government 
and the CEGB, the major British power plant operator and also the 
biggest emitter o f SC>2 in Britain intend to steer the present energy 
supply structure into an environm entally more benign direction .

F in ally , two recently published studies are worth noting because they 
shed even more doubt u pon .th e British governm ent's a b ility  to keep its 
promise to reduce emissions s ign ifican tly  by the end o f the 1990s. A 
report by the UK-based economic forecasting group, "DRI Europe Ltd" 
completed in early  1986, g ives estimates of likely  sales within the EC of 
emissions controlled  petrol-engined and diesel-engined cars and vans. 
The report concluded inter a lia  EC member countries such as the UK, 
France, Belgium, Ita ly , and Spain, where small cars form the bulk of 
automobile demand, are lik e ly  to avoid stricter car emission standards
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(requ iring the 3-way cata ly tic  converter), and that unleaded petrol w ill 
be availab le  in substantial quantities only in the FRG, the Netherlands, 
and Denmark, long before it is in the UK and France. As it w ill take 
a long time before new, cleaner cars replace those currently  on the 
road, it is estimated that the majority o f petrol-engined cars in use 
w ill not conform to the new EC standards (which are s t ill re latively  
weak compared to those already in force in the US and Japan) until 1998 
( Europe Environment, No. 252, 1986).

Secondly, there is the study by Jim Skea (1987) for the British Watt 
Committee Acid Rain Group, which deals with the prospects o f UK emis
sions of acid  precursors during the coming decades i f  now new environ
mental laws or regulations are passed. It concludes that recent deci
sions by the British government to retrofit ex isting  co a l-fire d  power 
stations with a capacity  of 6000 MW and a ll new co a l-fire d  power sta
tions with FGD, and to retrofit 12 power stations with low-NO^ burners 
should allow the DOE target of a 30% reduction in SO2 and NO  ̂ emissions 
by the end of the 1990s to be met. However,

" . . .  the 30% Club target w ill be attained only under 
adverse economic circum stances, if a vigorous energy conser
vation programme is in itiated or i f  a combination of other 
measures, such as importing low sulphur co a l, using more 
natural gas or bu ild ing a second Channel e lectr ic ity  lin k , 
was undertaken. . . . The emission reductions proposed by 
the EEC for (sulphur dioxide) and (n itrogen ox ides) could not 
be obtained without active abatement measures under any 
foreseeable combination of circum stances; in the longer term, 
beyond the end of the century, there is a c lear prospect for 
sign ifican tly  reduced levels of a ll types of em issions." (Skea,
1987, p . 8)

To conclu de , positive indicators for mid-term improvements in the air 
pollution control policy  of Europe's major polluter, the United Kingdom, 
remain sparse. On the one hand, this negative prognosis is due partly 
to the UK's economic recovery which began in 1987 and is expected to 
continue; on the other, it is a result of expected delays in the CEGB's 
investment plans for FGD and British motor m anufacturers' reluctance to 
invest in lean-burn engine development, a technology designed to reduce 
NOx emissions from automobile exhaust and increase fuel e ffic ien cy . 
Altogether, these factors do not augur well for sign ifican t reductions of 
SOg and NO  ̂ emissions in the near future. In fa c t, i f  the UK govern
ment does not begin to strengthen its efforts towards reducing the
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n ation 's  acid  gas emissions soon, it is not very likely  that it w ill meet
its target to reduce total sulphur and nitrogen oxide emissions by 30%
between 1980 and 1999— a rather modest po licy  aim compared to those
recently adopted by some other European countries.

This implies that other European countries must face up to the
unhappy prospect of continuing to receive considerable pollution  loads 
from the UK. Although there is increasing pressure by British
environmental organisations and parliam entary organs, foreign govern
ments, international institutions, and European environmental organisa
tions on the British government to improve its a ir  pollution control pol
icy , as well as mounting evidence of domestic damage from a ir  pollu 
tants, it is nevertheless still too ea r ly  to predict whether the British 
government w ill react to this pressure in a more effective way than it 
has up to now. There is at least some positive indication  that Brit
a in 's  long-standing  insensitiv ity  to international pressure has notably 
decreased. The British approach to tack ling  a ir  pollutants has under
gone substantial changes in recent years. Under this new approach, 
still in the design stage, more effective pollution control measures g iv 
ing greater attention to the international environmental context are 
possib le.

122



REFERENCES

Ashby, E. and Anderson, M. (1979). Studies in the politics of environ
mental protection. The h istorical roots of the British Clean Air 
Act 1956: I I I . The ripening of public opinion 1898-1952. Interdis
cip lin ary  Science Reviews, No. 2, 1979.

Ashby, E. and Anderson, M. (1981). The Politics of Clean A ir. Oxford.

Blowers, A. (1987). Transition or transformation?— Environmental policy  
under Thatcher. Public Administration, vol. 65 (autumn),
pp. 277-294.

Blowers, A. (1984). Something in the Air: Corporate Power and the En
vironment. London.

Burgess, P. (1985). Further perspectives on acid  ra in . UK attitudes and 
O fficial Policies. In National Society for Clean Air (NSCA), 
National Society for Clean Air 52nd Annual Conference Paper. 
Brighton.

Central E lectricity Generating Board (CEGB) (1982). The Future of Coal. 
A Consumer's View. London.

Clarke, A. ] .  (1972). Best practicab le  means of reducing emissions to
the air in the e lectrica l power industry. Paper prepared for pre
sentation at the Royal Aeronautical Society. London (mimeograph).

Clarke, A. J. (n .d . ) .  Emission trends and leg isla tive  requirements in 
the United Kingdom. Mimeograph.

Department of Energy (1980). Digest of United Kingdom Energy Statis
t ic s . London.

Department of Environment (DOE) (1974). The Monitoring of the Environ-
ment in the United Kingdom. London,

Department of Environment (DOE) (1977). Environmental Standards. A
Description of United Kingdom Practice. London.

Department of Environment (DOE) (1979). Digest of Environmental Poilu-
tion and Water Statistics. London.

Department of Environment (DOE) (1979). Progress of Pollution Control
(Pollution Paper No. 16). London.

Department of Environment (DOE) ( 1980). Digest of Environmental Poilu-
tion and Water Statistics. London.

Department of Environment (DOE) (1984). Acid Rain. Government's Reply
to the Fourth Report from the Environment Committee. London.

Department of Environment (DOE) (1984). Controlling Pollution : Prin-
cip les and Prospects (Pollution Paper No. 22). London.

123



Department of Environment (DOE) (1985). Digest of Environmental Pollu
tion and Water Statistics. London.

Department of Environment (DOE) (1986a). Digest of Environmental Pol
lution and Water Statistics. London.

Department of Environment (DOE) (1986b). UN/ECE convention on lon g - 
range transboundary air pollution . Review of strategies and poli
cies of the contracting parties to the convention. United Kingdom 
response. London (mimeograph).

Department of Environment (DOE) (1986c). Acidity in United Kingdom 
Fresh Water. London.

Department of Environment (DOE), Scottish Development Department, Welsh 
Office (1986). Air pollution control in Great Britain. Review and 
proposals. A consultation paper. London.

Environmental Data Services Ltd (ENDS) 
don.

(1981). Pollution 1990. Lon-

Environmental Data Services Ltd (ENDS), 
from 1980 to 1987.

ENDS Report. Various issues

Environmental Health Officers 
Report 1979. London.

Association (1979). Environmental Health

Environmental Health Officers 
Report 1980. London.

Association (1980). Environmental Health

Environmental Health Officers 
Report 1981. London.

Association (1981). Environmental Health

Environmental Health Officers 
Report 1984. London.

Association (1984). Environmental Health

Environmental Health Officers 
Report 1985. London.

Association (1985). Environmental Health

Environmental Health Officers 
Report 1986. London.

Association (1986). Environmental Health

Forestry Commission (1987). Forest Health Surveys 1987. Part I. Lon-
don.

Frankel, M. (1974) - The Alkali Inspectorate--The Control o f Industrial
Air Pollution (Social Audit, Special Report). London.

Garner, J. F. and Crow, R. K. (1976). Clean Air— Law and P ractice. 
London.

Haigh, N. (1984). EEC Environmental Policy and Britain— An Essay and 
a Handbook. London.

124



Hart, S. J. (1978). The role of HM Alkali and Clean Air Inspectorate. 
In National Society for Clean Air (NSCA), National Society for 
Clean Air 45th Annual Conference Report. London.

Health and Safety Executive 
London.

(1975) . Industrial Air Pollution 1975.

Health and Safety Executive 
London.

(1976) . Industrial Air Pollution 1976.

Health and Safety Executive 
London.

(1980) . Industrial Air Pollution 1980.

Health and Safety Executive 
London.

(1982) . Industrial Air Pollution 1982.

Health and Safety Executive 
London.

(1983) . Industrial Air Pollution 1983.

Her M ajesty's Alkali and Clean 
for 1963- London.

Air Inspectorate (1963). Annual Report

Her M ajesty 's Alkali and Clean 
for 1967. London.

Air Inspectorate (1967). Annual Report

Her M ajesty 's Alkali and Clean 
for 1970. London.

Air Inspectorate (1970). Annual Report

Her M ajesty 's Alkali and Clean 
for 1971. London.

Air Inspectorate (1971). Annual Report

Her M ajesty 's Alkali and Clean 
for 1972. London.

Air Inspectorate (1972). Annual Report

Hill, M. (1983). The role of the British Alkali and Clean Air Inspector
ate in air pollution control. In Downing, P. and Hanf, K. (e d s .) , 
International Comparisons in Implementing Pollution Laws. Boston.

House of Commons Environment Committee (1984). Session 1983-84, 4th 
Report, Acid Rain. London.

House of Commons Environment Committee (1986). Session 1985-86, First 
Special Report, Follow-up to the Environment Committee Report on 
Acid Rain. London.

House of Commons Select Committee on Energy (1984), Session 1983-84, 
9th Report. London.

House of Lords Select Committee on the European Communities (1984). 
Session 1983-84, 22nd Report, Air Pollution. London.

International Energy Agency (IEA) (1987). Clean Coal Technology. Pro
grammes and Issues. Paris.

125



Jänicke, M. (1985). Preventive environmental policy  as ecologica l mod
ernisation and structural po licy . IIES discussion paper 85-2, 
Science Center Berlin. Berlin.

Kimber, R. and Richardson, ] .  J. (eds) (1974). Campaigning for the 
Environment. London.

Knoepfel, P. and Weidner, H. (1980). Handbuch der SOz-Luftreinhalte-  
politik , Teil II : Länderberichte. Berlin.

Knoepfel, P. and Weidner, H. (1982). Formulation and implementation of 
a ir quality  control programmes: patterns of interest consideration. 
Policy and P o litics , vo l. 10, no. 1.

Knoepfel, P. and Weidner, H. (1985). Luftreinhaltepolitik (stationäre
Quellen) im internationalen Vergleich, Band 3: England. Berlin.

Knoepfel, P. and Weidner, H. (1986). Explaining differences in the
performance of clean air po lic ies : an international and interre
gional comparative study. Policy and P o litics , vo l. 14, no. 1.

Lange, M. (1987). Maßnahmen zur Luftreinhaltung in der Bundesrepub
lik  Deutschland. In Air Pollution Control in European M etropoli. 
Proceedings of the International Conference, Berlin 30 September- 
2 October 1987. Berlin, pp. 109-125-

Macleod, R. M. (1965). The Alkali Acts administration, 1863-84- 
Victorian Studies, No. 2.

Macrory, R. (1984). Environmental law and practice in the United 
Kingdom. London (unpublished m anuscript).

Macrory, R. (1986). Environmental policy  in Britain. Reaffirmation or 
reform? IIES discussion paper 86-4, Science Center Berlin. 
Berlin.

Macrory, R. (1987). Environmental policy  in Britain—the challenge 
ahead. In DOCTER (e d .) ,  European Environmental Yearbook 1987. 
Milan, pp. 670-672.

Maule, A. W. F. (1978). The cost of abatement and control. In 
National Society for Clean Air (NSCA), National Society for Clean 
Air 45th Annual Conference Report. Brighton.

McLoughlin, ] .  (1982). The Law and Practice Relating to Pollution Con
trol in the United Kingdom. London.

National Society for Clean Air (NSCA) (1974). Sulphur Dioxide (revised 
ed ition ). Brighton. '

National Society for Clean Air (NSCA) (1976). Yearbook 1976. Addle- 
stone, Surrey.

126



National Society for Clean Air (NSCA). (n.d. ).  Acid Rain. Brighton.

Nonhebel, G. (1975). Best practicable means and presumptive lim its: 
British defin itions. Atmospheric Environment, v o l. 9.

O 'R iordan, T. (1985). Anticipatory environmental p o licy : impediments
and opportunities. I I ES discussion paper 85-1, Science Center 
Berlin. Berlin.

Rhodes, G. (1981). Inspectorates in British Government Law Enforcement 
and Standards of E fficiency . London.

Richardson, J. ] .  and Watts, N. S. J. (1985). National po licy  styles 
and the environment. Britain and West Germany compared. IIES 
discussion paper 85-16, Science Center Berlin. Berlin.

Royal Commission on Environmental Pollution (RCEP) (1972). A General 
Review of Problems of Environmental Pollution. London.

Royal Commission on Environmental Pollution (RCEP) (1972). Three
Issues in Industrial Pollution— Secrecy, Environmental Impact and 
the Disposal of Toxic Waste. London.

Royal Commission on Environmental Pollution (RCEP) (1976). 5th Report. 
Air Pollution Control: An Integrated Approach. London.

Royal Commission on Environmental Pollution (RCEP) (1984). 9th Report. 
London.

Royal Commission on Environmental Pollution (RCEP) (1984). 10th 
Report. Tackling Pollution— Experience and Prospects. London. ■

Schwär, J. R. and Ball, D. ] .  (1982). Air pollution in London. Paper
presented at the Conference on Air Quality Control Policies in 
Urban Agglomerations, Berlin, 21-22 October 1982. Berlin (mimeo
graph) .

Scimemi, G. (1987). Environmental po licies and anticipatory strategies. 
In Simonis, U. E. (e d .) ,  Präventive Umweltpolitik -  Grenzen und 
M öglichkeiten. Frankfurt am Main/New York.

Skea, ] .  (1987). Recent and future developments in air pollution control
in Great Britain. Brighton (mimeograph).

Skea, J. (1987). Prospects for emissions of acid  rain precursors in the 
UK. Brighton (mimeograph).

Watts, N. S. J. (1987). Environmentalism in Europe: socia l change and 
the new politics. Ph.D. d issertation , Department of Political 

•• Science, Free University of Berlin. Berlin.

Warren Spring Laboratory (WSL) (1987). Calculation of emissions from 
UK petrol-engined vehicles. Stevenage, 1987.

Weidner, H. (1986). Japan: the success and lim itations of technocratic 
environmental po licy . Policy and P o litics , vo l. 14, no. 1.

127



Whetstone, G. and Rosencranz, A. (1983). Acid rain in Europe and 
North America: national responses to an international problem.
Environmental Law Institute, Washington, D.C.

Williams, D. G. T. (1978). Is enforcement of existing leg islation  ade
quate? In National Society for Clean Air (NSCA), National Society 
for Clean Air 45th Annual Conference Report. Brighton.

128



S o u r c e s  :

A t t e n t i o n :

S T A T I S T I C A L  A N N E X

A  S e t  o f  C o re  In f o r m a t i o n  on  A i r  P o l l u t i o n  

in  th e  E u ro p ea n  Com m unity

EUN/ECE, N a tio n a l S t r a t e g ie s  and P o l i c i e s  f o r  A ir  
P o l lu t io n  Abatem ent, Geneva 1987 ; idem , European ■ 
F o r e s t  Damages I n t o le r a b ly  H igh, P re ss  R e le a se  
ECE/ENV/9, J u ly  2 , 1987 ; OECD, E n viron m en ta l Data
Compendium 1987, P a r is  1987 ; as w e l l  as s t a t i s t i c a l  
da ta  c o l l e c t e d  and com puted by th e  a u th o r .

When interpreting these tables, caution should be 
exercised because definitions and classifications 
may vary from country to country.
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RANKING LIST

S02 EMISSION (INDEX) 

1980

C O U N TR Y INDEX

GREECE 80

SPAIN 73

BELGIUM 66

UN ITED  KINGDOM 65

ITA L Y 57

DENMARK 55

IRELAND 48

FRANCE 41

F.R. GERM ANY 39

PORTUGAL 36

LUXEMBOURG 34

NETHERLANDS 29

Note; Mean values o f ind ices  fo r  area, inhab itan ts, G D P , and energy requ irem ent. 
The h igher the num ber, the m ore un favourab le  the em ission  s itu a tion .
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RANKING LIST

NOx EMISSION (INDEX) 

1980

CO UN TR Y INDEX

F.R. GERM ANY 78

BELGIUM 76

LUXEMBOURG 69

DENMARK 68

NETHERLANDS 65

PORTUGAL 61

UN ITED KINGDOM 59

SPAIN 5<f

ITA L Y 52

FRANCE It 8

IRELAND 37

GREECE 33

N o te ; Mean va lues o f ind ices  fo r  area, inhab itan ts, G D P , and en e rg y  requ irem en t. 
The h igher the num ber, the more un favourab le  the e m is s io n  situation .


