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Introduction 

 
1. To help Parties report on their obligations and to provide a basis for review, the Executive Body, 
at its nineteenth session, approved the 2002 draft questionnaire on strategies and policies for air pollution 
abatement (EB.AIR/2001/2).  The questionnaire was made available to Parties on the Internet between 
15 February and 31 May 2002.  Information supplied by other means was collected up to 15 July 2002. 
 Emissions data used were those up to 31 March 2002, although late submissions from Germany, Greece 
and the European Community were also taken into consideration where possible.  As requested by the 
Executive Body, the replies provided by Parties are available on the Convention’s web site 
(www.unece.org/env/eb/2002questionnaire.htm), in their original language and in English.  A draft 
summary review based on the replies and other information is presented below in accordance with the 
work-plan of the Executive Body (ECE/EB.AIR/75, annex VI, item 1.3).   
 
2. The draft summary review was prepared from Parties’ replies to the strategies and policies 
questionnaire, their reported emissions data and other available information.  It is submitted to the 
Executive Body for approval to enable the secretariat to arrange for its publication, in three languages, in 
a form suitable for delegates, governments, the public, the press, international research and scientific 
communities and other stakeholders.      
 

I. THE CONVENTION ON LONG-RANGE TRANSBOUNDARY AIR POLLUTION 
 
3. The Convention on Long-range Transboundary Air Pollution was adopted in 1979, establishing a 
broad framework throughout European and North American regions covered by the United Nations 
Economic Commission for Europe (UNECE) for cooperative action on air pollution.  The Convention is 
a landmark international agreement that coordinates efforts on research, monitoring, and the development 
of emission reduction strategies on regional air pollution and its effects.  It was the first international 
agreement to recognize both the environmental and human health problems caused by the flow of air 
pollution across political borders and the need for regional solutions.  Forty-eight countries and the 
European Community are party to the Convention. (Insert graphic box in final report: Parties to the 
Convention and map of countries of the ECE region). 
 
4. The Convention has set up a process for negotiating concrete measures to control specific 
pollutants through legally binding protocols.  Since 1984, eight protocols have been adopted, five of 
which have entered into force.  Those in force call for the reduction of emissions and transboundary 
fluxes of sulphur (SO2), nitrogen oxides (NOx) and volatile organic compounds (VOCs).  The three 
recent protocols not in force call for controls of emissions of heavy metals and persistent organic 
pollutants (POPs), and of SO2, NOx, ammonia and VOCs, which cause acidification, eutrophication and 
ground-level ozone.   The web site for the Convention provides more detailed information 
http://www.unece.org/env/lrtap. 
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II. ACTIVITIES WITHIN THE FRAMEWORK OF THE CONVENTION 
 

5. As a result of Convention activities, more than one thousand scientists and other experts are 
linked in an information network, greatly increasing information sharing.  The Cooperative Programme for 
Monitoring and Evaluation of the Long-range Transmission of Air Pollutants in Europe (EMEP) and the 
Convention’s Working Group on Effects provide governments and the Convention’s Executive Body 
with qualified scientific information to support the evaluation and further development of the protocols 
negotiated under the Convention. The Working Group on Strategies and Review is the primary 
negotiating body, while the Executive Body leads the Convention and has overall authority.  (Insert in 
final report: Figure 1.  The organizational structure of the Convention). 
 
6. EMEP is comprised of four main elements: (a) collection of emission data; (b) measurements of 
air and precipitation quality; (c) modelling of atmospheric transport and deposition of air pollution; and 
(d) integrated assessment modelling.   EMEP prepares reports on  data related to emissions, air quality 
and deposition, and develops the science necessary to do its work in these areas.  For more detailed 
information on the work of EMEP, see http://www.emep.int. 
 
7. To develop the necessary international cooperation in the research on and the monitoring of 
pollutant effects, the Working Group on Effects was established under the Convention.  The Working 
Group on Effects provides information on the degree and geographic extent of the impacts on human 
health and the environment of major air pollutants, such as sulphur and nitrogen oxides, ozone, and heavy 
metals.  The Working Group on Effects manages six international cooperative programmes (ICPs) that 
study the effects of air pollution, and their trends, for forests, waters, materials including cultural heritage, 
vegetation including crops, ecosystem monitoring and the mapping of critical loads and levels.  There is 
also a joint task force, with the World Health Organization (WHO), that considers the health effects of 
air pollution.  For further information see http://www.unece.org/env/wge. 
 
8. An Implementation Committee evaluates compliance of Parties with their obligations under the 
Convention and its protocols.  In addition, a number of expert groups, reporting to the Working Group 
on Strategies and Review, provide information on economic benefits and technical measures related to air 
pollution abatement and other issues related to the current priorities.  

 
III. 2002 REVIEW OF STRATEGIES AND POLICIES FOR 

AIR POLLUTION ABATEMENT 
 
9. The information in this summary is derived in large part from replies to the 2002  
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Questionnaire on Strategies and Policies for Air Pollution Abatement from Parties.  The purpose 
of the questionnaire was to assist Parties with their reporting obligations under the Convention and 
its protocols and to provide an overview of air pollution abatement in the ECE region.  The 
Parties’ responses to the questionnaire can be accessed at 
www.unece.org/env/eb/2002questionnaire.htm.  
 
10. Parties were required to answer questions relating to their specific obligations to each protocol in 
force for them.  The following 34 Parties to the Convention responded to all or some of the 
questionnaire, although replies to individual questions on protocols were often 
dependent on whether countries were Party to that protocol:  Armenia, Austria, Belarus, Bulgaria, 
Canada, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, 
Hungary, Ireland, Italy, Kazakhstan, Latvia, Liechtenstein, Monaco, Netherlands, Norway, Poland, 
Portugal, Russian Federation, Slovakia, Slovenia, Spain, Sweden, Switzerland, Turkey, United 
Kingdom, and the United States. The following 14 Parties to the Convention did not respond at all to the 
questionnaire:  Belgium, Bosnia and Herzegovina, Georgia, Iceland, Kyrgyzstan, Lithuania, Luxembourg, 
Malta, Republic of Moldova, Romania, the former Yugoslav Republic of Macedonia, Ukraine, 
Yugoslavia and the European Community. Azerbaijan was not a Party to the Convention when the 
questionnaire was made available. Detailed tables on response rates for each question are available on 
the Convention’s web site. 
  

IV. EMISSION LEVELS AND TRENDS  
 
11. Under the Convention, the reporting of high-quality emission data is essential both in assessing 
the state of air pollution within the UNECE region and in establishing the compliance of the Parties with 
protocol commitments.  By 31 January 2002, Parties were expected to submit to the UNECE secretariat 
their official emission data for sulphur dioxide (SO2), nitrogen oxides (NOx), ammonia (NH3), non-
methane volatile organic compounds (NMVOC), carbon monoxide (CO), particulate matter (total 
suspended particulates (TSP); particulate matter < 10 µm and < 2.5 µm), heavy metals and selected 
persistent organic pollutants (POPs) for 1980-2000 and projections for 2010 and 2020.  More detailed 
information and the Guidelines for Estimating and Reporting Emissions Data can be accessed at 
http://webdab.emep.int/.   
 
12. For this review, emission data are those submitted by Parties in 2002 for their 2000 emissions. 
Emission totals for the major air pollutants were reported by approximately 77% of the Parties to the 
Convention.1/   The trends in SO2, NOx, and NMVOC presented here show pollutants covered by the 
protocols in force. 
                     
1/ When official information is not available, emissions are replaced by estimates based on information from available 
sources and often in collaboration with the Centre for Integrated Assessment Modelling. Wherever possible, figures 
reported under the CORINAIR Programme (1985, 1990 and 1994) substitute missing values.  Projections for 2010 shown 
in figures [X-X], are based on the ceilings from the Gothenburg Protocol for Signatories to the Protocol, on reported 
projections, and the Centre for Integrated Assessment Modelling’s current legislation scenario.  When none of the 
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13. European SO2 emissions (fig. 2) show a clear downward trend.  The total emissions of SO2 in 
2000 were 60% lower than in 1980.  The emissions of NOx (fig. 3) were relatively constant in the early 
1980s, then slightly increased in the late 1980s and steadily decreased throughout the 1990s.  The NOx 
reduction was 25% between 1990 and 2000.  NMVOC emissions (fig. 4) refer to anthropogenic 
releases only.  There was a downward trend in the 1990s, leading to a drop of 30% between 1990 and 
2000.  (Insert in final report: Figure 2. Trends in European emissions of sulphur; Figure 3. Trends in 
European emissions of nitrogen oxides; Figure 4. Trends in European emissions of NMVOCs.) 
 
14. Emission trends estimates for SO2, NOx and VOCs for both the United States and Canada are 
shown in figures 5-7.  Overall, a 38% reduction in SO2 emissions is projected in Canada and the United 
States from 1980 to 2010. VOC emissions in Canada and the United States are expected to decline by 
40% between 1980 and 2010.   In addition to the joint emission trends data, 1999 data on sources of 
emissions by sector are presented in figures 8-10.  (Insert in final report: Figure 5. Trends in North 
American emissions of SO2 , 1980-2010; Figure 6. Trends in North American emissions of NOx, 1990-
2010; Figure 7. Trends in North American emissions of NMVOCs, 1980-2010; Figure 8. Sectoral 
emission of SO2 in North America; Figure 9. Sectoral emission of NOx in North America; Figure 10. 
Sectoral emission of VOCs in North America.2/) 

 
V.  EXTENT OF IMPLEMENTION AND PROGRESS OF NATIONAL POLICIES AND 

STRATEGIES FOR THE PROTOCOLS IN FORCE 
 
15. This section summarizes the extent of implementation and the progress of national policies and 
strategies for the four substantive protocols in force using officially submitted emission data and the 2002 
questionnaire replies.   
 
16. Parties to the Convention have generally developed action plans or long-term programmes 
to implement their national strategies.  These programmes can be made up of a host of regulations, 
decrees or directives.  Some Parties have constitutional laws in place and many (in particular 
European Community (EC) Member States and applicant countries) refer to EC directives.  EC 
directives are a set of provisions set out by the Economic Council of the European Union.  Parties 
meeting these provisions draw attention to this rather than provide detailed information.  Some 
Parties set emission reduction targets based on Protocol obligations or domestic policy, whilst 
others set goals and requirements for achieving national air quality standards.  Air quality   
standards or target levels are regulatory measures that frequently serve as a reference for other 
standards (e.g. fuel quality, control technology) designed to achieve a desired level of air quality.  

                                                                 
above sources of information is available, the latest reported value is used.  “Present State of Emission Data,” 
EB.AIR/GE.1/2002/8, 2 July 2002. 
2/ United States-Canada Air Quality Agreement, 2002 Progress Report. 
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Target loads or deposition standards, often established after consideration of critical loads, play a 
similar role by providing a basis for other policy measures.  A mix of instruments is used in most 
cases, though the different types of measures should be complementary. Parties responses 
generally referred to their framework for regulation and cited the appropriate directives, policies 
and/or regulations.  (See web site for complete replies.)  
 
17. There is a series of requirements to apply the best available techniques, which are economically 
feasible, through national emission standards to new mobile and certain stationary sources, and to apply 
pollution control measures to certain existing sources.  The best available techniques, and the extent to 
which they are economically feasible, are a matter of judgement. In some countries, these concepts are 
explicitly stated in environmental legislation, whereas others stipulate their use in the permits and licences 
for undertaking potentially polluting activities.  Emission standards for the control of air pollutants either 
set maximum permissible quantities for specific sources and for specified pollutants, or require specific 
technological controls to be applied.  Emission standards can be set industry by industry, plant by plant 
or on the basis of national emission standards for specific pollutants. These requirements are discussed 
below. More detailed definitions are provided in the protocols to the Convention and their annexes. 
 
18. There are several general issues that the protocols address which, for purposes of this summary, 
are summarized together in chapter VII, general information from protocol-related questions.  These 
issues are exchange of technologies, public participation, and research and development. 
 

A. 1985 Sulphur Protocol 
 

22 Parties (as of 15 August 2002): Austria, Belarus, Belgium, Bulgaria, Canada, Czech Republic, Denmark, 
Estonia, Finland, France, Germany, Hungary, Italy, Liechtenstein, Luxembourg, Netherlands, Norway, 
Russian Federation, Slovakia, Sweden, Switzerland and Ukraine 

 
19. The 1985 Helsinki Protocol on the Reduction of Sulphur Emissions or their Transboundary 
Fluxes by at least 30 per cent, which entered into force in 1987, contains two requirements of Parties 
that remain of particular relevance.  The first is to make a 30 per cent cut in emissions (or their 
transboundary fluxes) by 1993 from the levels recorded for 1980 and to maintain these reductions.  For 
this, Parties develop national policies, strategies and programmes, and report progress to the Executive 
Body.  The second is to report sulphur emissions annually to the Executive Body. 
 

20. According to the emissions reporting programme approved as part of the EMEP work-
plan, and in line with the revised Guidelines for Estimating and Reporting Emissions Data, the 
deadline for submitting 2000 data and updating data from previous years and projected data was 
31 January 2002.  Based on official submissions in 2001, 21 of the 22 Parties to the Protocol  
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(Austria, Belarus, Belgium, Bulgaria, Canada, Czech Republic, Denmark, Estonia, Finland, 
France, Germany, Hungary, Liechtenstein, Luxembourg, Netherlands, Norway, Russian 
Federation, Slovakia, Sweden, Switzerland and Ukraine) made the required reductions by 1993 
and were below these levels in 2000.  No data for 2000 were received from Germany and Italy 
for this reporting round. However, Germany and Italy had maintained the required reductions up 
to 1999. 
 
21. The Convention’s Implementation Committee in considering this Protocol and the 1994 Sulphur 
Protocol has concluded (EB.AIR/1999/4, paras. 30-32) that, after the year 2000, compliance with the 
1994 Sulphur Protocol also constituted compliance with the 1985 Sulphur Protocol for all Parties that 
were Parties to both protocols.  However, reporting under the 1985 Sulphur Protocol will still be 
required for those Parties that are only Party to the 1985 Sulphur Protocol.  The information on national 
strategies, policies and programmes for countries that are Party to both the 1985 Sulphur Protocol and 
the 1994 Sulphur Protocol is summarized under section D, the 1994 Sulphur Protocol. 
 
National strategies, policies and programmes 
22. Belarus, Bulgaria, Estonia, the Russian Federation and Ukraine are the countries that are Party to 
the 1985 Sulphur Protocol but not to the 1994 Sulphur Protocol.   Priority measures to reduce sulphur 
emissions in Belarus entail converting industrial, utility and domestic thermal and electric power sources 
from coal and fuel oil to natural gas, reducing consumption of high-sulphur fuel oil and making use of local 
fuels (peat, associated petroleum gas, wood and wood residues).  In 2000, the share of natural gas 
relative to all other fuels was about 80%, but as much as 93%at large power-generating facilities (thermal 
power stations).  Emissions of sulphur compounds from mobile sources are being reduced, with more 
than 70% of diesel fuel being low-sulphur.  Belarus is also taking steps to convert mobile sources to the 
use of compressed natural gas and liquefied petroleum as motor fuels.  Bulgaria continues sulphur 
emission reduction policies and has developed a National Strategy for Energy Development. Estonia is 
implementing legislation regarding emission limit values for large combustion plants and has a programme 
to reduce emissions from existing large combustion plants. The Russian Federation has adopted a federal 
law on atmospheric air protection and an ecological programme for heat and hydraulic power plants for 
the period until 2005.  The Russian Federation’s emissions of SO2 have decreased and these are meeting 
the ceilings established by the 1994 Sulphur Protocol.   
 
23. Ukraine, a Party to the 1985 Sulphur Protocol, did not provide a response.  Belgium and 
Luxembourg are Parties to both the 1985 Sulphur Protocol and the 1994 Sulphur Protocol, but neither 
responded to questions for either Protocol. 
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B.  1988 Protocol on Nitrogen Oxides 

28 Parties (as of 15 August 2002): Austria, Belarus, Belgium, Bulgaria, Canada, Czech Republic, Denmark, 
Estonia, Finland, France, Germany, Greece, Hungary, Ireland, Italy, Liechtenstein, Luxembourg, Netherlands, 
Norway, Russian Federation, Slovakia, Spain, Sweden, Switzerland, Ukraine, United Kingdom, United States 
and European Community 

 
24. The 1988 Sofia Protocol concerning the Control of Emissions of Nitrogen Oxides (NOx) or their 
Transboundary Fluxes entered into force in 1991.  It requires Parties to take effective measures to ensure 
NOx emissions at the end of 1994 and the following years are no higher than those in 1987 (except for 
the United States, whose base year for NOx is 1978).  In addition, six months after the Protocol’s entry 
into force, its Parties must cooperate to establish critical loads and related emission reduction objectives 
with a timetable for action.  Parties negotiate on further reductions, taking these into account.  They 
should also facilitate the exchange of technology through direct industrial contacts, joint ventures, 
technical assistance and commercial exchange. 
 
25. By 1993, Parties must apply national emission standards to all major source categories and new 
stationary and mobile sources using economically feasible best available techniques (BAT), while 
developing pollution control measures for existing stationary sources.  Parties must also make unleaded 
fuel sufficiently available to encourage the use of vehicles with catalytic converters. Emission reporting 
requirements mirror those for the 1985 Sulphur Protocol. 
 
26. Based on official submissions due 31 January 2002 (2000 data), including updates for previous 
years, for 24 of the 28 Parties to the Protocol (Austria, Belarus, Belgium, Bulgaria, Canada, Czech 
Republic, Denmark, Estonia, Finland, France, Germany, Hungary, Italy, Liechtenstein, Luxembourg, 
Netherlands, Norway, Russian Federation, Slovakia, Sweden, Switzerland, Ukraine, United Kingdom 
and the European Community), NOx emissions at the end of 1994 and subsequently were no higher than 
those in 1987, as required by the Protocol. Four Parties (Ireland, Greece, Spain and the United States) 
showed increases in NOx emissions during this period: (Greece: from 285 Gg/ NO2 in 1987 to 320 
Gg/NO2 in 2000; Ireland: from 115 Gg/NO2 in 1987 to 125.1 Gg/NO2 in 2000; Spain: from 1121 
Gg/NO2 in 1987 to 1419 Gg/NO2 in 2000; United States: from 20654 Gg/NO2 in 1987 to 21713 in 
2000).  The compliance of Greece, Ireland and Spain has been subject to review by the Implementation 
Committee.  The United States continues to reassess its base year (1978) emission estimates for NOx.  
Italy did not report its annual emissions in 2002 (2000 data), although previous submissions indicated it 
had met its NOx requirements under the Protocol.  (Insert in final report: Figure 11.  NOx emission 
reductions in the ECE region as a percentage of 1987 levels (based on 2000 data); Figure 12.  Sectoral 
emissions of NOx in the ECE region (based on 2000 data).  
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National strategies, policies and programmes  

27. Twenty-four Parties to the Protocol and Croatia and Poland provided information on national 
strategies, policies and programmes that specifically address the control and reduction of NOx emissions 
or their transboundary fluxes.  Some Parties referred to programme, policy or strategy documents which 
were written specifically to implement this Protocol or all protocols of the Convention to which they are 
Party.  In other cases, Parties referred to EU directives or national plans and programmes. The tenor of 
responses makes it clear that all Parties which responded have such programmes, policies and strategies 
in place to address the requirements of the Protocol.   

 
28. For example, the Czech Republic approved a new Clean Air Act, which came into force on 1 
June 2002.  This will create the legal framework for fulfilling the regulations and requirements of all 
Protocols to the Convention.  France has specific regulations in place that target certain geographical 
zones characterized by significant air pollution, namely Paris, Lyons, Marseilles, Rouen and Strasbourg. 
Austria is working on new strategies to further reduce NOx in view of the Gothenburg Protocol.  
Slovakia and the United Kingdom have national policies that set long-term strategic objectives for 
reducing NOx and other major air pollutants.  Spain is currently drawing up the 2001 to 2011 
Infrastructure Plan, which will include gas and renewable energies as the main components of new 
electricity generation. The European Community did not respond, but its 2000 reply indicated that it is 
assessing the projected air quality in 2010 and establishing a framework within which different policy 
options to reduce emissions can be assessed using the principles of cost-effectiveness, sound science and 
transparency.  This assessment will provide the foundation towards longer-term air quality studies 
covering all emission sources. Although Poland is not a Party to the 1988 NOx Protocol, it reported 
having a national policy with a gradual emission reduction of NOx which fulfills all major Protocol 
obligations.   
 
29. Estonia reported that existing plants do not meet emission limit values laid down in the Large 
Combustion Plant Directive.  However, on 25 July 2000, the Government of Estonia adopted a 
programme to reduce emissions of existing large combustion plants to fulfil the obligations of the 
Convention.  Four Parties to the Protocol, Belgium, the European Community, Luxembourg and 
Ukraine, did not reply to this or any other part of the questionnaire. 
 
Stationary sources   

30. There is a requirement to apply the best available technologies which are economically 
feasible through national emission standards to new stationary sources and to apply pollution 
control measures to certain existing sources in the major stationary source categories.  Major 
source categories and limit values were listed or referred to by the majority of the Parties to the 
Protocol.  Twenty-four Parties to the Protocol, and Poland and Portugal, provided adequate 
information on national emission standards for new and substantially modified stationary sources  
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and major stationary source categories.  The major sources of NOx emissions identified by the 
Parties included:  utility power stations, boilers at thermal electric and district heating plants, 
commercial boiler plants, industrial combustion plants, process heaters, production of cement, 
lime, glass, rolled steel, nitric acid production, stationary combustion turbines, blast furnaces, 
sinter plants, production of coke, production of iron and steel, grey iron foundries, processing of 
magnesite and production of basic fire-resistant materials, municipal and hazardous waste 
incineration, fertilizers, and pulp mills.  Bulgaria, Spain and Sweden mainly referred to the EC 
Directive for Large Combustion Plants.   

 
31. Four Parties to the Protocol, Belgium, Luxembourg, Ukraine and the European Community, did 
not respond.   
 
32. Twenty-one Parties to the Protocol and Portugal adequately reported their progress on major 
stationary source categories and pollution control measures for existing sources. Most Parties have set 
emission standards and/or limit values for existing stationary sources.   For existing sources, Belarus 
combines flue-gas recycling and multi-stage combustion, which helps reduce NOx emissions from existing 
sources on average by 30%.  In addition, Belarus reported that by 2010 it expected wider use of steam-
gas turbines, wind-power installations and small hydropower plants for electricity and thermal power 
generation.  Austria, Bulgaria, Canada (Ontario), Germany and Switzerland apply the same standards to 
some existing sources that they apply to new sources.  Stationary sources contribute less than 10% of 
total NOx emissions in France. For existing sources, France has in place low NOx burners in certain 
thermal power stations.  Many Parties use a licensing or permit procedure where the BAT principle is 
applied to fix the emission limit values for stationary sources.  In addition to other emission limiting 
regulations to address ozone non-attainment, Canada and the United States also control NOx emissions 
from stationary sources using the emissions cap concept; they report this to be a cost-effective way to 
achieve emissions reductions.  Slovakia also uses economic incentives and cost-effective air pollution 
abatement strategies for existing stationary sources.   
 
33. The Russian Federation did not provide sufficient information to answer all parts of the question; 
it stated that evaluating progress made in introducing NOx control measures for existing major stationary 
sources is practically impossible because of the contraction of production since 1990.  Six Parties to the 
Protocol, Belgium, Estonia, Luxembourg, Ukraine, the United Kingdom and the European Community, 
did not respond to the question on existing stationary sources. 
 
Mobile sources 
34. Twenty-three Parties to the Protocol and Poland provided sufficient information on 
national emissions standards applied to new mobile sources.  Most Parties reported emission 
standards for mobile sources.  Some Parties listed their standards in the tables of the 
questionnaire.  Many Parties referred to EU directives.  Several Parties provided additional 
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information.  For example, the largest mobile source category in Norway is ship and boat traffic, 
including fishing vessels.  Emissions from its road traffic are attributed to diesel-and petrol-
driven vehicles. Norway’s Road Traffic Act resulted in the introduction of three-way catalytic 
converters for cars.  Austria has additional standards for boats and ships on Lake Constance 
according to an agreement with Germany and Switzerland.  The Netherlands has additional 
temporary fiscal measures to promote early compliance with EU directives.  Ireland has an 
increased excise duty on petrol and diesel.   The United States promulgated new tailpipe 
emissions and low-sulphur fuel standards for light-duty vehicles in December 1999.  These 
standards include new requirements for sport utility vehicles.  In addition, heavy-duty engine 
regulations were tightened in 2000.  The United States had already published, in 1996, a 
number of rules applying standards to many categories of non-road engines.  Canada is 
developing regulations in 2002 to align Canadian emissions standards for on-road sources with 
those of the United States.   
 
35. Some Parties referred to emission standards but failed to specify the new mobile source 
categories considered to be major source categories.  The Russian Federation has developed a federal 
target programme for reducing the environmental impact of motor transport emissions.  While this 
programme does not mention emission standards, it makes provision for a number of measures to 
improve national vehicles up to 2010.  Four Parties to the Protocol, Belgium, Luxembourg, Ukraine and 
the European Community, did not respond. 
 
Unleaded petrol 
36. There is a requirement to make unleaded fuel sufficiently available to facilitate the circulation of 
vehicles fitted with catalytic converters, particularly along main international transit routes.  Twenty-two 
Parties to the Protocol and Monaco, Poland, Portugal and Slovenia reported that they had phased out 
the use of leaded petrol for on-road vehicles.   
 
37. Bulgaria’s deadline for the complete phase-out of leaded petrol is 31 December 2003. Croatia 
(not a Party to the Protocol) will phase out leaded petrol in 2005.  Both Bulgaria and Croatia reported 
on the availability of unleaded petrol. The consumption of unleaded petrol in Bulgaria in 2000 was 
249,140 tons, 38% of the total petrol consumption, compared with 149,000 tons in 1999.  The bulk of 
unleaded petrol produced in Bulgaria is exported.  The Russian Federation reported that it planned to 
end the use of leaded petrol in its territory by 2005, and to increase the share of petrol and diesel fuel 
with improved ecological characteristics to 20% of the total volume output.  Four Parties to the Protocol, 
Belgium, Luxembourg, Ukraine and the European Community, did not respond. 
 
Critical load data 
38. A “critical load” is a quantitative estimate of the exposure to one or more pollutants below 
which significant harmful effects on specified sensitive elements of the environment do not occur, 
according to present knowledge.  Eighteen Parties to the Protocol and Croatia and Poland 
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responded that they had provided critical load data to the Working Group on Effects.   
 
39. Estonia responded to the question but did not provide any information, stating that it did not 
report its data to the Working Group on Effects. Liechtenstein reported that no detailed data for critical 
loads had been established in Liechtenstein because of the country’s small size.  The Russian Federation 
is making changes regarding the establishment of critical loads. Spain merely mentioned that it followed 
EU legislation.  Four Parties to the Protocol, Belgium, Luxembourg, Ukraine and the European 
Community, did not respond. 
 

C.  1991 Protocol on Volatile Organic Compounds (VOCs) 
 

21 Parties (as of 15 August 2002): Austria, Belgium, Bulgaria, Czech Republic, Denmark, Estonia, 
Finland, France, Germany, Hungary, Italy, Liechtenstein, Luxembourg, Monaco, Netherlands, Norway, 
Slovakia, Spain, Sweden, Switzerland and United Kingdom.  

40. The 1991 Geneva Protocol concerning the Control of Emissions of Volatile Organic Compounds 
or their Transboundary Fluxes entered into force in 1997.  It requires Parties to reduce their VOC 
emissions by 30% by 1999, from those in a base year from 1984 to 1990, and subsequently maintain 
them below these levels.  They should not exceed 1988 levels in tropospheric ozone management areas 
(TOMAs).  Parties must apply national and international emission standards and measures to new 
stationary and mobile sources and products by 1999, and to existing sources by 2002.  By 1999, Parties 
should foster public participation in national programmes through public announcement, traffic 
management and improved transport.  By 2002, Parties need to apply economically feasible BAT and 
vehicle emission reduction techniques to any areas exceeding the standards.  While taking the necessary 
measures to reduce VOCs, it is vital that all Parties ensure that carcinogenic and ozone-depleting VOCs 
are not substituted for those being replaced.  Requirements for reporting progress mirror those for 
previous protocols. 

 
41. By 1999, 13 of the 21 Parties to the Protocol had achieved the required emission levels of 
the Protocol and remained below these levels in 2000: Austria, Bulgaria, Czech Republic, 
Denmark, Estonia, France, Germany, Hungary, Liechtenstein, Netherlands, Slovakia, Switzerland 
and United Kingdom.  For two more Parties (Belgium and Monaco), the Protocol entered into 
force only in 2001 and, hence, there were no obligations before 2001.  In separate decisions taken 
in 2001, the Executive Body expressed its concern about Norway’s, Finland’s and Italy’s non-
compliance with their obligations under the VOC Protocol (Executive Body decisions 2001/1, 2 
and 3).  These decisions were taken after review by and on the recommendation of the 
Implementation Committee.  The Committee is reviewing progress by the three Parties.  The 
Implementation Committee is also reviewing the compliance by Luxembourg, Spain and Sweden 
with the emission reduction obligation of the VOC Protocol. (Insert in final report: Figure 13.  
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Reduction in emissions of NMVOCs in the ECE region as a percentage of 1990 levels (based on 
2000 data); Figure 14. Sectoral emissions of VOCs in the ECE region (based on 2000 data). 
 

National strategies, policies and programmes 

42. Nineteen Parties to the Protocol and Canada, Croatia, Poland and the United States, provided 
information on national strategies, policies and programmes that specifically address the control and 
reduction of VOC emissions or their transboundary fluxes.  Some Parties to the Protocol referred to 
programme, policy or strategy documents that were written specifically to implement this Protocol or all 
protocols to the Convention to which they are party.  In other cases, Parties referred to EU directives or 
national plans and programmes.  The tenor of responses makes it clear that all Parties to the Protocol that 
responded have such programmes, policies and strategies in place to address the requirements of the 
Protocol. 
 
43. The most common policies include command and control measures and economic instruments 
that address the following sectors: industry/energy, refineries, consumers, services and transport.  These 
include licensing/permitting procedures that enforce the emission standards and limits called for in the 
policy.  Austria, the Czech Republic and Switzerland also apply charges or taxes on the polluter for 
VOC emissions.  Many Parties have also chosen to implement strategies that reward cooperation, such 
as voluntary agreements and economic incentives.  Denmark made a voluntary agreement with the 
Confederation of Danish Industries in 1995 to reduce emissions from important industrial sources by 
40%.  Italy, Liechtenstein and Monaco have tried to decrease VOC emissions in their transport sectors 
by providing subsidies for the purchase of electric vehicles, promoting public transport, encouraging car-
pooling and supporting pedestrians.  Although not a Party to the 1991 VOC Protocol, Poland is fulfilling 
the basic Protocol obligations and has undertaken steps to accede to the VOC Protocol as soon as it has 
revised its documentation on VOC emissions. 
 
44. It is important to note that many Parties to the Protocol have not yet reached the 30% emissions 
reduction called for due, in part, to emissions from mobile sources.  These Parties include Finland and 
Italy.  Two Parties to the Protocol, Belgium and Luxembourg, did not provide any information on 
national strategies, policies and programmes that address the control and reduction of VOC emissions. 
 

Stationary sources 

45. Nineteen Parties to the Protocol and Canada, Croatia, Greece, Poland and the United 
States provided information on controlling VOC emissions from new stationary sources.  Of these 
respondents, Denmark, Estonia, Finland, Hungary, Spain, Sweden and the United Kingdom failed 
to provide information on major new stationary source categories or did not provide sufficient 
information to answer the question.  Monaco and Norway indicated that there were no new  
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stationary sources of VOCs under the Protocol.  Two Parties to the Protocol, Belgium and 
Luxembourg, provided no response.   
 
46. Eighteen Parties to the Protocol and Canada, Greece, Poland and the United States provided 
information on controlling VOC emissions from existing stationary sources.  Bulgaria, Denmark, Finland, 
Germany, Liechtenstein, Slovakia, Spain, Sweden, Switzerland and the United Kingdom failed to 
provide information on major existing stationary source categories or did not provide sufficient 
information to answer the question.  Three Parties to the Protocol, Belgium, Estonia and Luxembourg, 
provided no response.   
 
47. The major sources of VOC emissions identified by the Parties include: solvents, petrol, organic 
chemicals, combustion, metal production, waste treatment and agriculture.  Parties have identified 
standards and emission limits to promote VOC abatement in these industries (national responses on the 
web site provide lists of major source categories and limit values).  Italy expanded its emission limits in 
2000 to include new vapour recovery systems in petrol-loading facilities, and new incineration and co-
incineration plants.  In June 2001, Finland also updated its national limits on VOC emissions to include 
the use of organic solvents in certain activities and industrial installations.  Common best available 
techniques and pollution control measures employed include absorption filtration, catalytic combustion 
(application of coatings), adsorption and regeneration (for the use of solvents in degreasing).  The Czech 
Republic found that VOC emissions were greatly reduced by an increased fraction of production and use 
of solvent-free, water-based coatings and coatings with low solvent content, and also with the use of 
powder coatings.  Although not a Party to the Protocol, Poland is in the process of identifying sources 
and defining emission standards.   
 

Control measures on fuelling 

48. There is a requirement in those areas in which national or international tropospheric ozone 
standards are exceeded or where transboundary fluxes originate, or are expected to originate, to control 
VOC emissions from petrol distribution, vehicle refuelling and by reducing the volatility of petrol.  
Seventeen Parties to the Protocol and Canada, Croatia, Greece, Poland and the United States provided 
sufficient information on progress made in introducing techniques to reduce VOC emissions from petrol.   
 
49. Responding countries mentioned the application of petrol distribution and vehicle   
refuelling controls, although few of the respondents claimed currently to apply all three.  Only 
Canada, the Czech Republic, France, Greece, Italy, Liechtenstein and the United States have 
taken measures to reduce the volatility of petrol.  These measures include regulating the amount of 
benzene and other aromatics in unleaded petrol, and limiting the volatility of petrol to a maximum 
amount of vapour pressure (usually 60Kpa), especially during the summer ozone season.  Some 
countries, e.g. Norway and the United Kingdom, do not apply measures regulating VOC emissions 
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during refuelling operations, although the United Kingdom plans to have a programme in place by 
October 2002.  
 
50. Monaco did not provide sufficient information to answer the whole question.  It stated that there 
were no new stationary sources of VOCs under the Protocol and did not clarify its situation regarding 
emissions from petrol distribution and refuelling. Three Parties to the Protocol, Belgium, Estonia and 
Luxembourg, did not respond. 
 

Mobile sources 

51. Seventeen Parties to the Protocol, and Canada, Greece and the United States, specifically 
referred to emission standards for new mobile sources.  Most European countries align their policies on 
mobile source emissions with EU Directives.  The EU is continually revising its standards, and is 
considering adding emission limits for non-road mobile machinery.  Most Parties cited the same 
information for the VOC and NOx questions regarding mobile sources (see section B above for more 
information on mobile sources).   
 
52. Bulgaria provided insufficient information to answer the question in full.  It referred to the 
production of a small number of engines which meet EURO I-III requirements, and implementation of 
national rules and Directive 97/68/EC, but did not indicate other categories or standards for mobile 
sources. Three Parties to the Protocol, Belgium, Luxembourg and Monaco, failed to provide any 
response. 
 

Product controls 

53. Fifteen Parties to the Protocol, and Canada, Poland and the United States, have taken measures 
to promote low-solvent products that go beyond restricting the use of products high in VOC content.  
These include labelling schemes to increase consumer awareness.  For example, in 1994 the Czech 
Republic adopted the National Programme of Labelling Environmentally Friendly Products.  In 2001, this 
programme was updated by making those categories affecting VOC emissions stricter.  In addition to 
labelling schemes, some Parties to the Protocol are promoting the use of low-solvent products through 
voluntary agreements with industry.  Finland has had years of success with voluntary agreements with 
paint manufacturers, painters and the Confederation of Finnish Construction Industries to use only water-
based paints for indoor painting.   
 
54. Six Parties to the Protocol, Belgium, Estonia, France, Luxembourg, Monaco and Spain, failed to 
provide any information on product controls. 
 
Product substitution measures 
55. Fifteen Parties to the Protocol, and Canada and the United States, provided information on  
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the substitution of one VOC for another that is more toxic or carcinogenic.  Most Parties have 
designed legislation pursuant to the requirements of the Montreal Protocol, regulating substances 
that are harmful for the stratospheric ozone layer.  In addition, policies on labour safety address this 
issue, often requiring risk assessment and monitoring measures that aim to decrease worker 
exposure to VOC and prevent the onset of Organo-Psycho-Syndrome (OPS).   
 
56. Six Parties to the Protocol, Belgium, Estonia, France, Luxembourg, Monaco and Spain, failed to 
provide information on product substitution measures.  
 

D.  1994 Sulphur Protocol 
 
25 Parties (as of 15 August 2002):  Austria, Belgium, Canada, Croatia, Czech Republic, Denmark, 
Finland, France, Germany, Greece, Hungary, Ireland, Italy, Liechtenstein, Luxembourg, Monaco, 
Netherlands, Norway, Slovakia, Slovenia, Spain, Sweden, Switzerland, United Kingdom and European 
Community 

 
57. The 1994 Oslo Protocol on Further Reduction of Sulphur Emissions entered into force in 1998.  
It has more stringent requirements than those of the 1985 Sulphur Protocol; however, it does not 
supersede it since some Parties to the 1985 Protocol are not yet, party to the Oslo Protocol.  This, 
second Sulphur Protocol was the first to be genuinely effects-based and to allocate emission reductions 
to specific countries to ensure the overall benefit would be the greatest.  Emission ceilings were therefore 
differentiated between countries. 
 
58. The Protocol requires Parties to take the most effective measures to reduce emissions.  It cites 
controlling the sulphur content of fuel, energy efficiency measures, the promotion of renewable energy 
and the application of BAT.  This Protocol is the first requiring the mandatory application of emission 
limits, specified in the Protocol itself.  There are mandatory limits on the sulphur content of gas oil.  There 
is also a provision encouraging economic instruments for reducing SO2 emissions cost-effectively. 
 
59. There are two provisions for reporting requirements.  The first is to report emissions of 
sulphur annually to the Executive Body as in the first Sulphur Protocol.  The second part involves 
reporting on matters such as the application of emission measures and the implementation of 
strategies; these were dealt with through the 2002 questionnaire used to compile this summary.  
Officially submitted emission data suggest that 19 of the 25 Parties to the 1994 Sulphur Protocol 
met their national emission reduction obligations in 2000.  Two Parties (Croatia and Italy) did not 
submit data for 2000, which does not allow for evaluation.  For three Parties (Belgium, Hungary 
and Monaco) the Protocol was not in force in 2000.  The Protocol requires Parties whose territory 
includes areas listed as sulphur oxides management areas (SOMA) in its annex III to reduce and 
maintain their annual sulphur emissions in the area.  As Canada did not submit any sulphur  
emission data for its SOMA for 2000, it is not possible to evaluate whether Canada has complied  
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with its obligation. (Insert in final report: Figure 15. Sulphur emission reductions in the ECE region 
as a percentage of 1990 levels (based on 2000 data); Figure 16.  Sectoral emissions of sulphur in 
the ECE region (based on 2000 data). 
 
National strategies, policies and programmes 
60. Twenty-one Parties to the Protocol, and Bulgaria, Monaco and Poland, provided information on 
national strategies, policies and programmes that specifically address the control and reduction of sulphur 
emissions. Some Parties referred to programme, policy or strategy documents which were written 
specifically to implement this Protocol or all protocols to the Convention to which they are party.  In 
other cases, Parties referred to EU directives or national plans and programmes.  Several Parties referred 
to emission limit values and BAT, licensing procedures and the precautionary principle.  The tenor of the 
responses makes it clear that all Parties which responded have such programmes, policies and strategies 
in place to meet the requirements of the Protocol.   
 
61. Slovenia adopted its National Environmental Action Programme to reduce emissions from 
industrial sources, thermal power plants and heating systems in urban areas, and control long-range air 
pollution as well as ensure the gradual closure of the Trbovlje-Hrastnik coal mine.  Canada has set 
national and regional emission caps and key policy measures, in which the federal government sets the 
target and the provinces either regulate or have voluntary agreements with source emitters to achieve 
reductions.  In Ireland, the sectoral ceilings for the newly liberalized electricity supply industry are being 
reviewed in the context of Ireland’s signature of the Gothenburg Protocol.   
 
62. Several Parties indicated strategies that promote renewable energy.  The strategies included: 
thrifty use of non-renewables and greater use of renewable energy sources, greater use of combined 
production of heat and electricity and activities directed towards decreasing energy loss in transmission, 
limit values for the sulphur content in fossil fuels, sulphur taxes, quota systems for large combustion plants, 
the polluter pays principle, incentives for public traffic systems.  The United Kingdom is committed to 
going beyond the Sulphur Protocol by reducing emissions further to meet the emission ceilings in the 
Gothenburg Protocol.   
 
63. Four Parties to the Protocol, Belgium, Croatia, Luxembourg and the European Community, did 
not respond. 
 
Measures for new and existing sources  
64. Twenty-one Parties to the Protocol, and Bulgaria, Monaco and Poland, provided 
information on steps taken to implement measures to reduce sulphur emissions from new and 
existing sources, increase energy efficiency, increase the use of renewable energy, reduce the 
content of particular fuels and encourage the use of fuel with a low sulphur content.  All Parties  
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responding (except Monaco, Spain and Switzerland) cited measures to increase energy 
efficiency and renewable energy.  These measures included:  building code regulations, subsidies 
for the construction/rehabilitation of residential buildings, replacement of old heaters and stoves 
in the commercial/industrial sector, setting of minimum purchase prices for electricity from 
renewable sources, limitation of heat losses in the waste gas of small firing installation, financial 
support for co-generation, tax relief for hydro, solar, wind farms and biomass energy projects, 
and labelling schemes.  Parties have measures to reduce the sulphur content in fuels.  
 
65. Four Parties to the Protocol, Belgium, Croatia, Luxembourg and the European Community, did 
not respond. 
 
Emission limit values to major new stationary combustion sources 
66. Sixteen Parties to the Protocol, and Bulgaria, Monaco and Poland, provided adequate 
information on progress made in applying emission limit values to major new stationary combustion 
sources.  Most Parties indicated that their emissions standards were in accordance with those specified in 
the Protocol.  Austria responded that almost all of its standards were more stringent than the values in the 
Protocol.  In Liechtenstein, there are no major stationary combustion sources (installations with a heat 
input of 50 MW or more) and special installations as cement kilns, sulphuric acid production, refineries or 
waste incineration plants. Emission standards apply to new and existing smaller installations.   
 
67. The emission limit values reported by Germany and Slovakia suggest that their emission limit 
values do not meet the Protocol’s requirements.  Norway and Switzerland provided information that was 
considered insufficient to answer the question.  Norway provided information that was too general, while 
Switzerland did not give any information about gaseous fuels.  This provision does not apply to Canada.  
Four Parties to the Protocol, Belgium, Croatia, Luxembourg and the European Community, did not 
respond. 
 
Emission limit values to existing stationary combustion sources with thermal input above 500 
MWth 
68. Twenty Parties to the Protocol, and Bulgaria, Monaco and Poland, reported on progress made in 
applying emission limit values to existing stationary combustion sources with a thermal input above 500 
MWth.  Most Parties have emission limit values that meet the requirements of the Protocol.  The Czech 
Republic is preparing an implementing regulation (legally in force as of 1 June 2002) for all existing 
stationary combustion sources burning solid or liquid fuels with a thermal input greater than 500 MWth, 
introducing the emission limit value of 500 mg/m3.  From 1 January 2008, an emission limit value of 400 
mg/m3 will apply to those sources.  Sweden and Spain cited EU legislation. 
 
69. Liechenstein and Norway currently have no stationary combustion sources with a thermal  
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input above 500 MWth.  This provision does not apply to Canada.  Four Parties to the Protocol, 
Belgium, Croatia, Luxembourg and the European Community, did not respond. 
 
Emission limit values or limitations to major existing stationary combustion sources with 
thermal input between 50 and 500 MWth 
70. Twenty Parties to the Protocol, and Bulgaria, Monaco and Poland, provided information on the 
application of emission limit values or limitations to the major existing stationary combustion sources 
whose thermal input is between 50 and 500 MWth.  Most Parties indicated that they had implemented 
regulations to limit sulphur emissions by the amount required in the Protocol.  Many Parties listed their 
standards in their replies. Spain and Sweden cited EU directives.   
 
71. The Netherlands will not meet the emission limit values set in the Protocol until the end of 2002.  
Slovenia has plans to reduce sulphur emissions from some of its old units between 50 and 500 MWth 
and approval of an environmental action plan for the Trbovlje-Hrastnik coal mine is expected in 2002.  
Liechtenstein and Monaco do not have combustion sources large enough to meet the definitions in the 
Protocol. Canada, while a Party to the Protocol, is not required to apply these limit values.  Four Parties 
to the Protocol, Belgium, Croatia, Luxembourg and the European Community, did not respond. 
 
National standards for sulphur content of gas oil 
72. Fifteen Parties to the Protocol, and Bulgaria and Poland, provided adequate information. The 
Protocol requires Parties to apply national standards for the sulphur content of gas oil that are at least as 
stringent as those specified in its annex V.  The limit value for diesel for on-road vehicles is a sulphur 
content of no more than 0.05%, and for other types of gas oil no more than 0.2%.  Most Parties sets 
more stringent standards, applying EU Directive 98/70/EC, which sets a limit on allowable sulphur 
content in car-diesel at 0.035% from 1 June 2000 and 0.005% from 1 January 2005.  EU Directive 
1999/32/EC meets the requirements of the Protocol by setting a limit of 0.2% on the sulphur content of 
gas oils, other than car-diesel.  Most Parties plan to meet the standards in annex V.  Bulgaria, not a Party 
to the Protocol, plans to meet the standards set in its annex V by 2003.    
 
73. Denmark did not provide sufficient information on the standards for diesel for on-road vehicles.  
France did not provide any information about gas oil standards for stationary sources; however, France 
as an EU member State, is obliged to translate EC directives 1999/32/EC and 1998/70/EC into national 
law and apply standards in accordance with annex V.  Germany did not provide information on the 
standards for diesel for on-road vehicles and other types of gas oil.  Monaco reported standards for on-
road diesel vehicles but no information for other types of gas oil.  Sweden did not provide sufficient 
information.   While Canada is a Party to the Protocol, this sulphur limit requirement does not apply.  
Four Parties to the Protocol, Belgium, Croatia, Luxembourg and the European Community, did not 
respond. 
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Economic instruments 
74. Twenty-one Parties to the Protocol and Bulgaria, Monaco and Poland provided information.  
Fifteen Parties, and Bulgaria and Poland, have national programmes that employ economic instruments to 
encourage the adoption of cost-effective approaches to the reduction of sulphur emissions.  Tax 
incentives, fees and charges, subsidies, credit guarantees and low-interest loans are the most common 
forms of economic instruments employed by Parties to the Protocol.   
 
75. Many Parties, including Denmark and Finland, have decreased the tax on low-sulphur diesel fuel 
to promote its use.  France, Hungary, the Netherlands, Poland and Slovenia all provide economic 
opportunities in the form of subsidies or loans to promote investment into the research and development 
of technology contributing to the abatement of sulphur emissions.  Ireland subsidizes social welfare 
recipients during the heating season from October through April, providing an additional weekly payment 
to assist lower-income households with the increased cost of purchasing smokeless solid fuel.  Canada, 
Germany, Slovakia and the United Kingdom have instituted or are considering employing quotas or 
capping emissions, which may, ultimately, lead to trading programmes that provide economic incentives 
to control emissions and remain under the cap.   
 
76. Monaco does not apply any economic instruments.  Four Parties to the Protocol, Belgium, 
Croatia, Luxembourg and the European Community, did not respond to the questionnaire. 
 
 

Note: Chapters VI and IX are in Eb.AIR/2002/1/Add.1. 
 
 


