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BREFACE

he Convention on Long-range Transboundary

Air Pollution, signed in Geneva in 1979, is

a landmark international agreement. For
more than 25 years it has been instrumental in
reducing emissions contributing to transboundary
air pollution in the UNECE region through
coordinated efforts on research, monitoring and
the development of emission reduction strategies
on regional air pollution and its effects.

The 2006 summary review of strategies and
policies for air pollution abatement is based on
replies by Parties to the Convention to the 2006
questionnaire on strategies and policies as well
as other information provided by Parties. The
questionnaire asked Parties for information on

: nleme i e protocols to the

5.1 of the 1994 Protocol on Sulphur, article 9.2
of the Protocol on Persistent Organic Pollutants,
article 7. 2 of the Protocol on Heavy Metals and
article 7.2 of the Gothenburg Protocol (ECE/
EB.AIR/87, para. 70(b)).

The overall aim of the reviews of strategies and
policies is:

(a) To assess the progress made by Parties and the
region as a whole in implementing obligations
under the Convention and its protocols and to
further their implementation;

(b) To facilitate the exc
between Parties, whi
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EXECUTIVEISUMMARY

he Convention on Long-range Transboundary

Air Pollution, signed in Geneva in 1979, is a

landmark international agreement. For more
than 25 years it has been instrumental in reducing
emissions contributing to transboundary air pollu-
tion in the UNECE region through coordinated
efforts on research, monitoring and the develop-
ment of emission reduction strategies on regional
air pollution and its effects. As of 15 September
2007, 51 member states of UNECE and the
European Community were Parties to the
Convention.

The 2006 Review was prepared mainly on the basis
of replies to a questionnaire on strategies and
policies for air pollution abatement received from
24 Parties. The questionnaire was used as a tool
for determining compliance by Parties to the

~ Convention and its Protocols, as as for

" A el

damage and recovery as well as providing data
that are essential to derive response mechanisms
and for developing predictive models. Linking
these scientific activities and policy development,
for example using integrated assessment
modelling, remains an important feature of the
Convention’s approach to develop protocols and
abate air pollution. Concentrations of sulphur
dioxide in Europe continued to decrease: 65% from
1990 to 2004. Concentrations of other pollutants
have also decreased over the same period: nitrogen
oxide (NOx) by 30%, volatile organic compounds
(VOCs) by 38% and ammonia by 22%.

Effects, particularly acidification, have fallen in
line with the drop in emissions. This was especially
notable in fresh waters in some regions. However,
there remain concerns about nitrogen depositi
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Current priorities under the Convention have included
the finalization of the reviews of the three most recent
protocols: the 1998 Protocol on Heavy Metals, the 1998
Protocol on Persistent Organic Pollutants (POPs) and
the 1999 Protocol to Abate Acidification, Eutrophication
and Ground-level Ozone (Gothenburg Protocol). For
the Gothenburg Protocol there is already increased
interest in the health effects of particulate matter and in
the issue of how hemispheric transport of air pollution
might be addressed in a revised or amended protocol.
In addition, many Parties are keen to consider synergies
and tradeoffs with climate change and take account of
the nitrogen cycle in protocol development. For the
Protocol on POPs, there will be a continued focus on
new substances. Expert peer reviewers have evaluated
proposed substances and recommendations have been
made to the Executive Body for their addition to one
or more of the annexes in the Protocol. Exploration of
management options to control the use of some of
these substances is also a priority, as is the determination
of the most appropriate way (from a legal perspective)
to amend the Protocol. For the Protocol on Heavy
Metals, while no new substances have been proposed,
Parties have been encouraged to work on an effects-
based approach to formulating future optimized control
strategies for heavy metals.

Implementation of protocols and progress on
national strategies and policies

All eight protocols to the Convention are now in force,
and Parties were asked in the questionnaire to comment
on theirimplementation.

National strategies, policies and programmes used by
governments to abate or reduce sulphur emissions
under both the Protocol on the Reduction of Sulphur
Emission or Their Transboundary Fluxes by At Least 30
Per Cent (Helsinki, 1985) and the Protocol on Further
Reductions of Sulphur Emissions (Oslo, 1994) included
the control of the sulphur content of fuel, energy
efficiency measures, the promotion of renewable energy
and the application of best available technologies (BAT).
Approaches used by Parties to reduce sulphur emissions
included investment in alternative energy sources such
as wind power generation to reduce dependence on
sulphur-emitting fossil fuels, or promoting renewable
energy sources, including hydropower and biomass, and
the use of natural gas in large industrial plants. Parties
have promoted renewable energy and energy efficiency
through market-based incentives such as tax incentives,
subsidies and eco-labelling.

The Protocol Concerning the Control of Emissions of
Nitrogen Oxides or Their Transboundary Fluxes (Sofia,
1988) calls on Parties to apply national emission
standards to all major source categories and new
stationary and mobile source using economically
feasible BAT, while developing pollution control
measures for existing stationary sources. The
Protocol also requires Parties to make unleaded fuel
sufficiently available to facilitate the circulation of
vehicles equipped with catalytic converters. The
transport sector continued to be a main source of NO_
emissions in most countries. Parties therefore focused
on enforced speed limits and traffic management
schemes, as well as subsidies to improve public
transport  systems, emphasis on a modal shift
from road to rail transport, and improvements in
vehicle fuel efficiency, including the replacement of
older, more polluting vehicles with newer, cleaner
ones. Technical measures to reduce NO_ emissions
from stationary sources included selective catalytic
reduction units retrofitted on existing coal- and
gas-fired electric utility boilers; low-NO,_ burners
retrofitted to combustion units; and, a cap-and-trade
programme for large electricity-generating units and
large industrial boilers and turbines. Emissions from
large stationary sources were often controlled through
permits and licences.

The Protocol on the Control of Emissions of Volatile
Organic Compounds or Their Transboundary Fluxes
(Geneva, 1991) requires Parties to reduce their VOC
emissions by 30% by 1999, from selected base years
between 1984 and 1990, and to maintain them below
those levels. Strategies pursued by Parties included
legislation targeting VOC emissions from transport; use of
BAT to control and reduce VOC emissions from existing
stationary sources in major source categories, such
as leak repairs, operating and performance standards,
biofiltration, vapour processing at tank loading, end-of-
pipe technology, low-solvent alternatives, new drying
technology, less volatile cleaning agents, incineration
and closed moulding in polyester processing and
recycling; and measures to reduce the volatility of petrol
during refuelling operations.

The 1998 Protocol on Heavy Metals (Aarhus, 1998)
targets three particularly harmful metals that are listed
in an annex to the Protocol: cadmium, lead and mercury.
Leaded petrol was largely phased out by Parties or was
in the process of being phased out. The most common
strategies to tackle pollution from heavy metals
were economic instruments; voluntary agreements;
conservation; clean energy sources; clean transport
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systems; dust abatement measures; phasing out of
processes that emit heavy metals; and product control
measures.

The objective of the Protocol on Persistent Organic
Pollutants (Aarhus, 1998) is to control, reduce or
eliminate discharges, emissions and losses of POPs. The
Protocol currently recognizes a list of 16 POPs that resist
degradation under natural conditions and that have
been associated with adverse effects on human health
and the environment. Measures used by Parties to reduce
and control POPs included better management of toxic
waste; regulating emissions from waste incineration
plants; and regulations limiting the import, production,
supply, use and export of substances that might present
a hazard to the environment.

The Protocol to Abate Acidification, Eutrophication
and Ground-level Ozone (Gothenburg, 1999) is an
innovative multi-effect, multi-pollutant protocol that
aims to simultaneously address the three effects it
describes through controlling the pollutants causing
them. It promotes action within the UNECE region and
sets an example for action worldwide. The Protocol
seeks to control and reduce emissions of sulphur, NO,
ammonia and VOCs from anthropogenic sources. It is
the first Protocol under the Convention to tackle more
than one pollutant, and the first to address ammonia.
It sets emission ceilings for 2010 for the four pollutants,
negotiated on the basis of scientific assessments of
pollution effects and abatement options. Once the
Protocol is fully implemented, Europe’s emissions
should be cut significantly for sulphur (63%), NO, (41%),
VOCs (40%) and ammonia (17%), compared to 1990.
Over the same time in the North American Pollutant
Emission Management Area (PEMA), levels for Canada
and the United States of NO /VOC are expected to fall
by 34%/29% and 51%/49% respectively. Sulphur levels
in Canada and the United States fell 36% and 27%
respectively by 2004.

Aside from the strategies and policies cited by Parties
for reducing sulphur, NO_and VOCs, approaches used to
abate ammonia, in particular from agricultural sources,
included covering stores of solid manure that were not
in daily use, covers on slurry containers on livestock
holdings, bans on surface spreading, reductions in the
time that applied manure was allowed to remain on the
ground surface, bans on ammonia treatment of straw,
and limiting local ammonia volatilization from livestock
in the vicinity of vulnerable natural habitat types. Other
Parties cited voluntary measures such as incorporating
manure within four hours after spreading, using injection

techniques for slurry and urine spreading, and using
band spreaders. Many of these measures were reflected
in national advisory codes of good agricultural practices.

General trends and priorities in combating air
pollution

In addition to providing information on Protocols in
force, Parties described their general policy directions
and priorities in tackling air pollution. These included
public information campaigns and voluntary schemes,
dissuasive taxes and fines, and positive incentives to
promote the use of renewable energy and cleaner
fuels, including biofuels (biodiesel, bioethanol). There
were clear trends in all responding countries to retrofit
old vehicles, which involved retrofitting soot filters
on all categories of vehicles and mobile machinery.
Environmental impact assessments were increasingly
required for major new projects in an attempt to reduce
their negative environmental impact. Many Parties
reported they were investing in new technologies to
reduce air pollution or to mitigate its impact and were
supporting the development of new environmental
technologies, including in heating and control systems,
domestic hot water and sanitary systems, ventilation,
white goods, lighting and industry. Cross-sectoral and
multi-pollutant approaches were gaining in popularity,
including the integration of air pollution policies into
sectoral policies, particularly agricultural, energy, health
and transport policy.

Compliance mechanism

The text of the below paragraphs was submitted by the
Chair of the Implementation Committee in response
to a request by delegations to clarify the compliance
procedures under the Convention.

An effective compliance mechanism is an important
component of the success of the Convention. Parties
must demonstrate that they have complied with their
obligations under the Convention. This includes both
their obligations to reduce emissions under Protocols
they are Party to and their obligation to report this
information. Reporting on strategies and policies,
emission reporting and emission reduction are all
monitored by an Implementation Committee, which
oversees compliance by Parties with their respective
obligations.

The Implementation Committee was established by
a decision of the Executive Body in 1997 (EB Decision
1997/2) laying out its three primary tasks:
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e To consider submissions or referrals on individual
Parties'compliance;

e To periodically review compliance by the Parties with
the reporting requirements of the Protocols; and

e To carry out in-depth reviews of compliance with
specified obligations in an individual Protocol.

Based on submissions and referrals, the Committee
examines whether an individual Party is in non-
compliance with a specific obligation under a given
Protocol as alleged in the submission or referral. If the
Committee finds, based on information received from
the Party concerned or through the secretariat, that there
is a case of non-compliance, it submits to the Executive
Body, together with its report, recommendations
on action that could be taken to bring about full
compliance.

Unlike this consideration of individual cases, the other
two tasks do not include examination of individual
Parties' compliance, but are mainly an overall review of

the state of health of the Protocols. Even if, while carrying
out these tasks, the Committee identifies possible non-
compliance by an individual Party with some obligations,
this does not trigger a more thorough examination, since
the Committee cannot examine an individual Party’s
compliance without a specific submission or referral by a
Party or the Secretariat.

The Committee submits each year a detailed report
about its work and findings to the Executive Body
(ECE/EB.AIR/2006/3). Together with the Committee’s
recommendations, this allows the Executive Body to take
the decisions it considers necessary to promote overall
and individual compliance with the Convention and the
Protocols.

The Committee reviews compliance by Parties with
their obligations to report on strategies and policies
for air pollution abatement, based on their replies to
questionnaire on strategies and policies. The Committees
findings for 2006 are contained in its report to the
EB (ECE/EB.AIR/2006/3/Add.1). [ |




NTRODUGTION

he 2006 review of strategies and policies for
air pollution abatement is one of a series of
such reviews prepared under the Convention
on Long-range Transboundary Air Pollution. They
aim to identify Parties’ progress, aid information
exchange as well as raise awareness about air
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strategies and policies. To address the aims
described in the preface and to help Parties report
on their obligations and to provide a basis for
reviewing their actions, the Executive Body,
at its twenty-third session, approved the 2006
draft questionnaire on stra egies and polici
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GCONVENTION ONILONG-RANGE

TRANSBOUNDARY

AIR POLLUTION

A. Recent progress and
the status of the Convention
and its protocols

ith the accession of Albania to the
WConvention in December 2005 and the
succession of Montenegro in June 2006,
the Convention’s Parties now number 51. (See

figure 1: Parties to the Convention on Long-range
Transboundary Air Pollution). Virtually the entire

area of the UNECE region in Europe and North
~ Am covered b “onvention. While

efforts by Parties to ratify or accede to the
more recent protocols will further strengthen
the endeavours to meet the targets set by the
protocols. Overall targets for the region for most
pollutants covered by the protocols are being met,
though the successes of individual Parties vary.

Even so, most Parties to protocols are meeting their
obligations and some are achieving much more
than the set targets through effective national
action. Only a few Parties have been identified by
the Convention’s Implementation Committee as

failing meet the requil "hav nec
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B. The Convention’s Executive
Body and its main subsidiary
bodies

The Executive Body (the meeting of the Parties) is the
governing and decision-making body of the Convention.
At its meetings, its three main subsidiary bodies and
the Convention's Implementation Committee provide
reports on their work. The Executive Body is responsible
for adopting protocols, decisions, reports (such as this
review) and agreeing its annual workplans as well as
developing strategies for its future work.

Reflecting the Convention's science-based approach
to emission control strategies, the Executive Body has
two scientific subsidiary bodies, the Working Group on
Effects and the EMEP Steering Body. The Working Group
on Strategies and Review is the main negotiating body
for the Convention and is responsible for reviewing
protocols, identifying any need for amendment or
revision and making recommendations for such
changes.

The  Implementation ~ Committee  consists  of
9 elected members covering a cross-section of the
geographical spread and expertise of the Convention.
It draws the attention of the Executive Body to cases of
non-compliance by Parties with their obligations under
the protocols to the Convention and recommends
action for encouraging compliance.

The work of the three main subsidiary bodies is described
below with reference to recent structural changes and
achievements. (See figure 2: The organizational structure
of the Convention).

Activities of EMEP

EMEP was established before the adoption of the
Convention but its implementation and development,
including reference to work on monitoring, modelling
and emissions reporting, is described within the text of
article 9 of the Convention. The programme 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.

The work of EMEP continues to expand and involves
increasing numbers of Parties. There are now 41 Parties
to the EMEP Protocol, which provides funding for three

EMEP Centres, and increasing numbers of Parties are
establishing monitoring stations and reporting their
emissions.

Parties to protocols are obliged to report their emissions
of the associated pollutants; all Parties to the Convention
are encouraged to report emissions and most do so.
MSC-W holds a database of emission data that are
publicly available. In recent years, EMEP’s Task Force on
Emission Inventories and Projections has developed a
review procedure for improving the quality of reported
data. Pilot reviews are already taking place and a regular
review mechanism will be implemented soon.

Emission data are used by MSC-W and MSC-E to model
the transport of pollutants between countries. Models
developed by the centres cover all the pollutants of the
protocols and they form the basis for developing strategies
for abatement measures to protect human populations
and sensitive ecosystems. Since 2002 the MSC-W and the
MSC-E models have been reviewed and compared
with other available models; they were judged state of
the art and fit for application to the future work of the
Convention.

EMEP has made progress too in its monitoring activities.
The Executive Body has approved a monitoring strategy,
developed by EMEP's Chemical Coordinating Centre
and its Task Force on Measurements and Modelling,
that describes three levels of commitment. The lowest
level provides basic monitoring information on the
major air pollutants; the second level requires more
in-depth monitoring of a wider range of substances,
while the third level is aimed at research and intensive
monitoring campaigns.

A new area of work under EMEP is hemispheric
transport of air pollution. This reflects the Executive
Body's concern about the amount of pollution that
is believed to move into and out of the UNECE
region (see section D below). A new Task Force has
been established under the EMEP Steering Body to
coordinate scientific work in this area, to find out the
extent of the problem and understand how it might
be accounted for in the development of future
strategies.

Key to the development of air pollution strategies
for most of the major pollutants has been the use of
integrated assessment models that use emissions
data, transport models, abatement costs and effects to
develop cost-optimized strategies that provide maximum
benefits. EMEP’s Task Force on Integrated Assessment
Modelling directs and oversees this modelling work
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that has been the major driving force in developing the
Oslo Protocol and the Gothenburg Protocol. Recently,
the RAINS model, developed by EMEP's Centre for
Integrated Assessment Modelling (CIAM), has also been
peer reviewed. Parties were reassured that the model
was considered effective for most pollutants whilst its
effectiveness for others could be improved through
Parties providing better data. The model is being used
for the first review of the Gothenburg Protocol.

Activities of the Working Group on Effects

The Working Group on Effects was established to
develop international cooperation in research and
monitoring to provide information on the degree,
geographic extent and trends of pollutant impacts. It
manages six international cooperative programmes
(ICPs) that study aquatic and terrestrial ecosystems
and materials; these are each led by a Task Force and
supported by a programme centre. A joint task force of
the Executive Body and the World Health Organization
(WHO) was set up to consider the health effects of air
pollution.

The Working Group receives regular reports from its
ICPs and the Task Force on Health. It also prepares major
reports for the Executive Body. Its 2004 substantive
report reviewed and assessed the status of air pollution
effects and their recorded trends in the UNECE region.
The report was based, in large part, on the long-term
results of the monitoring and modelling work of the
ICPs and the Task Force on Health.

The reports of the Task Force on Health attempt to
identify relationships between concentrations of air
pollutants and their effects using, for example, the
analysis of data from epidemiological studies. In recent
years the Task Force has reported on the effects of ozone
(in particular agreeing on a new indicator for ozone
health impacts), particulate matter (PM), persistent
organic pollutants (POPs) and heavy metals.

Effects of pollution on buildings and materials have been
studied by ICP Materials, which, through its monitoring
programme, has derived dose-response functions
to quantify the effects of multiple pollutants causing
corrosion and soiling. The ICP has now extended its
evaluation of effects to cultural heritage sites.

ICP Modelling and Mapping has been responsible for
developing and maintaining up-to-date maps of critical
loads that show the threshold of effects for acidification
and eutrophication (see figures 3 and 4: Critical load

maps for sulphur and nutrient nitrogen). These maps
were the basis for setting targets for the Oslo Protocol
and Gothenburg Protocol. The work has now been
extended to dynamic modelling and deriving target
loads from the models; many national focal centres
have provided data on this since 2003. The programme
has also developed critical loads of heavy metals and
the Programme’s Coordination Centre for Effects (CCE)
and MSC-E have now mapped areas at risk from the
deposition of cadmium, lead and mercury both for
ecosystem and health effects. CCE together with CIAM
have developed methods for linking emissions and
critical load exceedances in integrated assessment
models.

Monitoring by ICP Vegetation has shown the widespread
effects of ozone on crops and other vegetation across
Europe. Recently, a new “flux-based” approach was
proposed for assessing the risk of ozone-induced effects
on crops and forest trees in integrated assessment
models, though the previously used concentration-based
approach is still being further developed for quantifying
effects on (semi-) natural vegetation. Calculations by ICP
Vegetation and MSC-W, using both approaches for wheat
and for beech, showed critical ozone levels were widely
exceeded across Europe. However, the two approaches
showed different spatial patterns of predicted damage.

The Working Group on Effects’environmental monitoring
networks provide long-term data series on important
environmental effects, covering most of Europe and
parts of North America. The extensive defoliation and
intensive forest sites of ICP Forests have shown the
continued damage to forests from a variety of causes,
including air pollution. The numerous lakes and streams
monitored by ICP Waters have shown trends in both
damage and, more recently, recovery of aquatic systems
in many parts of the region. Biomonitoring by ICP
Vegetation and in-depth monitoring by ICP Integrated
Monitoring provide detailed information on changes to
biota that are responding to a variety of environmental
factors including air pollution.

Site monitoring data from the programmes have been
important for calculating ecosystem-specific critical loads
and for validating critical loads and critical levels maps.
Site-specific data are also important for developing
complex dynamic models that are able to predict
future changes in the environment resulting from air
pollution control strategies. The Working Group's Joint
Expert Group on Dynamic Modelling brings together
experts from all programmes to share knowledge and to
coordinate activities on dynamic modelling.
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Identifying the effects of air pollution is not always an
easy task. There are many confounding factors and,
increasingly the Working Group and its programmes
need to take account of changes in climate and impacts
on biodiversity when evaluating the results of their work.

Activities of the Working Group on Strategies
and Review

Through the 1990s, the Convention's Working Group
Strategies focused most of its efforts on negotiating
protocols for consideration by the Executive Body. In
1999, the Working Group was renamed the Working
Group on Strategies and Review to recognize that much
of its future work would be to prepare reviews of existing
protocols and present the results to the Parties for their
consideration and possible action. The Working Group
continues to deal with other policy-related questions
and recommends decisions on these to the Executive
Body.

At the time of writing, the review of the Protocol on
POPs had been completed, the review of the Protocol
on Heavy Metals was in its final stages, and that for the
Gothenburg Protocol was in progress. The Working
Group was therefore heavily committed to its work on
preparing reviews and making recommendations for
possible revisions to all three instruments.

In 1999, the Executive Body established an Expert
Group on POPs under the Working Group to prepare
information in readiness for the review of, and possible
addition of substances to, the Protocol after it had
entered into force. A similar Expert Group on Heavy
Metals met for the first time in 2003. With the entry
into force of the two protocols, the Expert Groups were
retitled Task Forces with new mandates to prepare the
documentation for the formal review processes required
by the protocols as well as making recommendations on
possible future revisions. They were also charged with
reviewing, in accordance with the Protocol requirements,
any new substances proposed by Parties for addition
to the protocols. The Task Force on POPs is currently
reviewing a number of substances that are being
considered for addition to the annexes to the Protocol.

The entry into force of the 1999 Gothenburg Protocol, in
May 2005, heralded a new area for review. Some activities
such as those carried out by the Expert Group on
Ammonia Abatement and the Task Force on Integrated
Assessment Modelling were well established and these
bodies had been working on their contributions to

the review process even before it had formally started.
The Expert Group was responsible for developing a
Framework Advisory Code of Good Agricultural Practice
for Reducing Ammonia Emissions; this was needed
before entry into force of the Protocol since each Party
was obliged to publish a code within one year of entry
into force of the Protocol.

Identifying the costs and benefits of abatement
technologies has long been a focus of the Convention’s
work. To develop work in this area, the Executive Body, in
2001, established the Expert Group on Techno-economic
Issues. This Group has examined data on the costs and
effectiveness of various techniques and technologies
and has created a database of information to allow
Parties to compare in-country cost estimates and
derive cost-effective reduction strategies. In future, the
Expert Group will also consider the impact of emerging
technologies on air pollution abatement. Such technical
information may play a significant role in any updates
to the technical annexes to the protocols.

Even at the time of the adoption of the Gothenburg
Protocol in 1999, some Parties were voicing their
concerns about the effects of fine PM. While it was
recognized that the Protocol would decrease PM
indirectly through controls of sulphur, nitrogen oxides
and ammonia, no specific measures were included to
control PM emissions. Recent work by WHO and CIAM
has indicated that there are significant health effects
due to PM across Europe (see section Il B below). The
Executive Body therefore, in 2004, established an Expert
Group on Particulate Matter under the Working Group.
It was charged with looking into the possibilities for PM
controls through understanding more of the problems
and the available abatement measures. The Expert Group
is preparing information that can be considered in the
review of the Gothenburg Protocol.

C. Capacity-building activities

The Executive Body is placing increased emphasis on
the implementation of the Convention and its protocols
and has stressed the importance of capacity-building for
Parties with economies in transition.

At the nineteenth session of the Executive Body, the
delegation of Kazakhstan, at that time a new Party to
the Convention, stressed the need for assistance to
build capacity in countries with economies in transition.
In response, the secretariat developed the project
“Capacity-Building for Air Quality Management and the
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Application of Clean Coal Combustion Technologies in
Central Asia” (CAPACT), which attracted funding from
the United Nations Development Account. Kazakhstan
was the focus for the project, but all five Central Asian
States were to be involved in workshops and related
activities. The three-year project started in 2004 and will
run until 2007. It includes the development of a national
implementation plan as well as the establishment
of an EMEP monitoring site in Kazakhstan. There is
a particular focus on monitoring and reporting of
emissions, with the aim of assisting countries to accede
to the Convention as well as to its EMEP and most
recent protocols. The project is being carried out in
cooperation with the United Nations Environment
Programme (UNEP), which also has an interest in
air pollution issues in Central Asia, with the aim of
strengthening cooperation between European and
Asian monitoring programmes. For further information
on CAPACT see www.unece.org/ie/capact.

At recent sessions of the Executive Body, other Parties
with economies in transition noted the value of the
CAPACT project and expressed a desire for similar
capacity-building support. To this end, Parties have
donated to the Conventions Trust Fund to enable
CAPACT workshops to be extended for participation
of experts from all UNECE countries with economies in
transition.

To support capacity-building further, the Executive Body
at its twenty-third session in December 2005, agreed an
action plan for countries of EECCA. The 12 countries are
at various stages of implementing the Convention and
its protocols: nine (Armenia, Azerbaijan, Belarus, Georgia,
Kazakhstan, Kyrgyzstan, the Republic of Moldova, the
Russian Federation and Ukraine) are already Parties to
the Convention, three (Tajikistan, Turkmenistan and
Uzbekistan) have yet to accede; three are Parties to
the EMEP Protocol, the 1985 Protocol on Sulphur and
the 1988 Protocol on Nitrogen Oxides. The Republic
of Moldova is Party to the Protocol on POPs and the
Protocol on Heavy Metals. However, all have stressed the
need for further capacity- building and the EECCA action
plan is designed to address this.

The EECCA action plan aims, inter alia, to create
awareness about air pollution and its effects on health
and the environment, assure political commitment at the
ministerial level to tackle air pollution problems, develop
emission estimates and scenarios, set up monitoring
stations and extend EMEP modelling to Central Asia and
develop ecosystem sensitivity maps and health damage
estimates. The plan aims to coordinate activities with

the Convention’s scientific centres and seeks to further
develop funding mechanisms.

D. Future work under
the Convention

The Convention has a heavy workload for the future
with the reviews of the three most recent protocols
prompting possible new areas of work. For the
Gothenburg Protocol there has already been an
expansion of interest in the health effects of PM and
in the need to consider how hemispheric transport
of air pollution might be addressed within a revised or
amended protocol. In addition, many Parties are aware
of the synergies between the causes and effects of
climate change and those of air pollution. Greenhouse
gases and major air pollutants come from many of the
same sources and some gases contribute to both global
warming and air pollution. There may also be a need to
reconsider the effects of air pollution, which could be
very different in a future changed climate.

At least for the next few years there will be a continued
focus on adding new substances to the Protocol on
POPs. Expert peer reviewers are evaluating proposed
substances and making recommendations, through
the Task Force on POPs, to the Executive Body for their
addition to one or more of the annexes in the Protocol.
The Task Force on POPs will continue to explore
management options to control the use of some of
these substances. An ad hoc group of legal experts has
identified various options for amending the Protocol,
and these will be considered by the Parties.

For the Protocol on Heavy Metals, no new substances
have been proposed for addition to the annexes.
However, the Protocol requires that the Parties
encourage work on an effects-based approach for
formulating future optimized control strategies and
that, following the first review, they develop a workplan
on further steps to reduce emissions to the atmosphere.
The Working Group on Effects has reported that
scientifically sound methods exist to form a satisfactory
basis for an effects-based approach based on critical
loads, but decisions have yet to be taken on how such
work might be applied in the future.

The new work, as well as ongoing activities, will require
continued support and encouragement of the scientific
bodies of the Convention. The scientific and technical
activities have always underpinned the decision
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making of the Convention and Parties are expected to
continue to base their decisions upon sound science
and the advice provided by the Convention’s scientific
community.

In addition to the scientific work, the policy focus of the
Convention may also need to be extended. Ship and
aircraft emissions contribute an increasing proportion
of the pollution load in Europe and mechanisms for
developing strategies for their control need to be
developed. There are also problems when pollution is
transported from non-UNECE countries. The Convention’s
work on hemispheric transport may provide scientific
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information on a broader scale, but political involvement
of countries outside the region is likely to be a long-
term challenge. At present the scientific links between
the Convention and other regions of the world are
growing; exchange of knowledge and information is
increasing. But the challenge will remain how to link
policy development in one part of the world with
that in another. This will only be achieved through
mutual agreement and a keen understanding of the
needs of other regions in terms of their enyi
management in general, and their air g

particular.
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TRENDS IN/RIRIBOLLUTION
EMISSIONSANDIEFFECTS

A. Emission levels and trends

quality emission data is essential both for

assessing the state of air pollution within
the UNECE region, through the use of transport
models, and for establishing the compliance of
Parties with their protocol commitments. Parties
submit data each year in accordance with the
Convention’s Emission Reporting Guidelines and
using the EMEP/CORINAIR Atmospheric Emission
Inventory Guidebook. For this review, emission
data are those submitted by Parties in 2006 for
their 2004 emissions. Emission totals for the major
air pollutants were reported by approximately 75%

“ nder the Convention, the reporting of high-

~ of the Parties to the Convention.

s -
= e

the EMEP area 1990-2004 and 2010). However, 40%
of Parties to the Convention have reached their
targets set by the Gothenburg Protocol for 2010,
but, nevertheless, a further 15% decrease in the
total emission from the EMEP region is needed to
reach the overall 2010 target.

Estimated ammonia emissions in the EMEP region
have fallen by 22% from the 1990 levels; in 2004
they totalled 6,774 Gg (NH3). These figures imply
that 65% of all Parties to the Convention have
already reached the goal of the Gothenburg
Protocol and that the total ammonia emission in
the EMEP area is now close to the Protocol target
set for 2010 (see figure 7: Emission trends of

ammonia in the EMEP area 1990-2004 and 2010).

s Lot
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lead, cadmium, and mercury for the period 1990-
2004 were calculated from officially reported data
and unofficial estimates. Between 1990 and 2004
total anthropogenic emissions in the EMEP region
decreased for all three metals: for lead by about 84%
(from 354 Gg/year to 5.6 Gg/year), for cadmium by
about 47% (from 0.468 Gg/year to 0.248 Gg/year), and
for mercury by about 44% (from 0.324 Gg/year to
0.182 Gg/year) (see figure 10: Emission trends of heavy
metals in the EMEP area, 1990-2005 and 2010).

Emission trend estimates for NO, SO, and NMVOCs for
both the United States and Canada are shown in figures
12a-e.

Gridded maps showing European emissions in 2005 for
sulphur, nitrogen oxides, ammonia, NMVOCs and PM
are provided in figures 13-17. Sources of emissions by
sector for the EMEP area are presented in figures 18-25.
Reduction in emissions of SOZI NO, NH, and NMVOC
(1990- 2005) are provided in figures 26-29.

B. Trends in effects

Trends in effects demonstrate the effectiveness of the
Convention in meeting its goal “to protect man and
his environment against air pollution” (article 2 of the
Convention). The work of the effects programme has
been described above. This section summarizes the
status and trends of the effects still being observed.
(See figure 30: Effects of pollutants covered by the
Convention’s protocols)

For human health effects, the Task Force on Health
has evaluated the impacts of current ozone levels,
which cause tens of thousands premature deaths,
significantly increase the need for medical attention
and restrict the activity of many. Current predictions
of ozone concentrations indicate that these effects
will not change significantly in the next 10 years. For
fine particles (commonly measured as particulate
matter < 2.5 micrometres, PM2.5), WHO and CIAM
have calculated that current concentrations are
reducing life expectancy across Europe by several
months on average. (See also figure 11: Emission
trends of PM in the EMEP area 2000-2005 and 2010). In
some regions this may be two years or more, while the
most severe effects are on vulnerable groups - PM causes
acute and chronic illnesses, in particular in children and
adults with health problems. While current policies are
expected to cut population exposure to PM over the
next decade, widespread effects will remain.

A review by the Task Force on Health on the health risks
of POPs highlighted known health risks and identified
gaps in information necessary for risk assessment. For
heavy metals, the Task Force assessed the health effects
and concluded that emissions of cadmium, lead and
mercury should be further reduced to diminish the risks
of direct and indirect impacts, e.g. via food consumption.

Trends in the effects on materials identified by ICP
Materials over the period 1987-1997 showed decreasing
corrosion that follow the fall in concentrations of
acidifying air pollutants. The corrosion of carbon steel
and limestone in 1997 was reduced by 60% over the
10-year period, that of zinc by about 40%. In 1997-2003
the corrosion rate of carbon steel continued to fall, but
the rates for zinc and limestone increased slightly.

Effects on forests have been assessed through crown
condition observations at 6000 ICP Forests “extensive
monitoring sites” Since 1986 an overall increase in
defoliation was observed. More than 24% of the trees
assessed in 2004 were classified as "damaged” though
the damage was unlikely to be solely from air pollution.
Recently, some recovery has been observed but this has
high spatial and temporal variation. Dynamic modelling
at 35 of these sites showed, for sensitive soils, a marked
increase in acidity during the last century and only partial
recovery after 1990.

Freshwaters in  Europe and North America are
responding positively to decreasing emissions of sulphur
and nitrogen. Acidification is falling though accumulated
sulphur in catchment soils over the past century may
delay the recovery of many lakes and streams. Also
decreases in nitrate concentrations in waters are only
modest. ICP Waters has reported biological recovery of
fish and invertebrates at some locations where chemical
recovery was sufficient. Both steady-state and dynamic
model predictions indicate that surface water chemistry
will continue to improve in the future.

Soils at several ICP Integrated Monitoring sites in Europe
are recovering from high sulphur deposition in the past
by currently releasing more sulphate than they receive.
The trends of sulphate concentrations over 1993-2003
showed decreasing trends in deposition for more than
half of the studied sites; the generally decreasing trends
in runoff and soil water were a response to decreasing
deposition. Similar correlations were not observed for
nitrogen, probably due to catchment-specific nitrogen
retention processes. However, the ICP has found that
nitrogen leaching into the groundwater or surface
waters is strongly related to atmospheric nitrogen inputs,
in particular at nitrogen-enriched sites. At sites with low
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nitrogen status, the mean annual temperature mainly
determined the amount of leaching and this may be
affected by a changing climate.

Since 1994, ICP has monitored ozone damage to
sensitive plant species at its vegetation at sites across
Europe and the United States. Studies on damage to
the foliage of agricultural and horticultural crops, and on
biomass reductions in white clover showed no trends,
possibly reflecting the large year-to-year variation in
ozone concentrations.

The ICP Vegetation survey on concentrations of nitrogen
and selected metals in naturally growing mosses
throughout Europe shows an east-to-west decrease in
metal concentrations in mosses, related in particular
to industrial emissions. Long-range transboundary
transport appears to account for elevated concentrations
in areas without local emission sources. A general
temporal decline was found for arsenic, cadmium,
lead and vanadium. Nitrogen concentration in mosses
in Switzerland has shown a clear increase in recent
decades.

Critical loads maps can be used with deposition estimates
to identify areas of potential damage in the past, present
and future. The recently updated critical loads data
collated by ICP Modelling and Mapping comprises
1.4 million data points that can be gridded to match
the resolution of deposition maps to give exceedance
maps that provide a Europe-wide perspective of
potential damage from acidification and eutrophication.
The new ecosystem-specific deposition values of EMEP
are mapped on a 50 km “50 km grid. Using the earlier
critical load data and the previous 150 km” 150 km
grid cell average deposition, the calculated area in Europe
where ecosystem critical loads for acidity were exceeded
was 3.9% and 2.3%, for 2000 and 2010 respectively. With
the new data, the areas exceeded are estimated to be
11.0% and 8.2% (see figure 31: Ecosystem area protected
from acidification). For eutrophication, the earlier
values were calculated to be 26.0% and 24.6% for
2000 and 2010 and the current calculations show an
increase to 35.1% and 44% (see figure 32: Ecosystem
area protected from eutrophication). The new

calculations highlight that we are still far from the goal
of achieving critical loads. [ ]
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ANDPROGRESS ININATIONAL
AATEGIESTAND POLICIES

his section summarizes the extent of policy measures. A mix of instruments is used in
Timplementation and progress for national most cases, though the different types of measures

strategies and policies for the seven should be complementary. Parties’ responses
substantive protocols to the Convention based on generally referred to their framework for regulation
information provided by the Parties, in particular and cited the appropriate directives, policies and/or
their responses to the 2006 questionnaire. regulations. (See website for complete replies.)

erally developed
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A. The 1985 Protocol on
the Reduction of Sulphur
Emissions or Their
Transboundary Fluxes by
At Least 30 Per Cent

Twenty-two Parties (as of 22 June 2006)

Austria, Belarus, Belgium, Bulgaria, Canada,
the Czech Republic, Denmark, Estonia, Finland,

France, Germany, Hungary, ltaly, Liechtenstein,
Luxembourg, the Netherlands, Norway, the Russian
Federation, Slovakia, Sweden, Switzerland, Ukraine

Overview

This first pollutant-related protocol to the Convention
entered into force in 1987 and contains a clear target
for Parties to reduce by the year 1993 (at the latest) their
sulphur emissions or their transboundary fluxes by at
least 30% from their 1980 levels.

This Protocol has been successfully implemented, with
its 21 Parties exceeding the 30% reduction figure. All
Parties have achieved reductions in sulphur emissions of
over 50%, and 11 Parties have exceeded 60%.

Progress in implementing the first Protocol
on Sulphur

While the 1994 Oslo Protocol on Further Reductions in
Sulphur emissions in many ways supersedes the 1985
Helsinki Protocol, some Parties to the Helsinki protocol
have not yet ratified the Oslo Protocol (Belarus, Estonia,
Russian Federation, and Ukraine).

Parties to both the Helsinki and the Oslo Protocol
reported in more detail their current and future
sulphur reduction strategies under the Oslo Protocol.
Nonetheless, a number of Parties did report briefly
on their achievements in complying with the Helsinki
Protocol.

Canada’s approach to tackling sulphur emissions
has been, and continues to be, both at the federal
level and at the level of provinces/territories. Its first
comprehensive acid deposition programme, the 1985
Eastern Canada Acid Rain Programme, was in effect from
1985 through 1999 and required emission reductions in

the seven eastern provinces and in the Sulphur Oxide
Management Area (SOMA). The Czech Repubilic reported
a drop in SO, levels of 87.9% between 1990 and 2004.
Denmark reported the following four measures to
reduce SO, emissions: levying a sulphur tax, limit values
for the sulphur content of fossil fuels, limit values for
emissions from large combustion plants and a quota
system for large combustion plants. Sulphur emissions
fell 80% from 1980 to 1994 in Finland, due largely to the
implementation of its Air Pollution Control Act, targeting
the sulphur content of oil products, SO, emissions
from new and major old coal-fired power plants and
sulphur emissions from major industrial installations.
Germany reported a drop in sulphur emissions between
1980 and 1990 of 70% in the old West Germany,
while, since reunification, the emissions of the entire
country have decreased from 7,514 kilotonnes in 1980
to 2,945 kilotonnes in 1993 (a 60% drop) and further
decreased to 638 kilotonnes in 2000. This reduction
was achieved by fitting all large combustion plants with
flue gas desulphurization technology and reducing the
sulphur content of fuels or, in the cases where flue gas
treatment technology was not appropriate, using low-
sulphur fuels. Hungary reported a 53% reduction in
sulphur emissions between 1980 and 1993.

The Netherlands reported a drop in sulphur emissions of
65% between the years 1980 and 1993, and a continued
downward trend thereafter. It attributed this trend to
the adoption, in 1979, of a comprehensive strategy with
national emission ceilings, followed by the setting of
air quality standards in 1986, passing of legislation for
combustion plants in 1987 and the definition of critical
deposition loads in 1989/90 in environmental policy
plans and its Acidification Abatement Plan. The Russian
Federation reported that sulphur dioxide emissions in
the European Territory of Russia (ETR) decreased by 73.1%
in 2004 compared to 1980 levels. The United Kingdom
reduced its emissions by 36% between 1980 and 1999.
Emissions in 2004 totalled 833 kilotonnes, signifying a
further 73% drop from 1999 levels (3,117 kilotonnes). In
2004, Ukraine began implementing a programme aimed
at improving thermal power stations by 2010 in order to
reduce both sulphur and nitrogen emissions.
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B. The 1988 Protocol
Concerning the
Control of Emissions of
Nitrogen Oxides or Their
Transboundary Fluxes

Twenty-one Parties (as of 22 June 2006):

Austria, Belgium, Bulgaria, the Czech Republic,
Denmark, Estonia, Finland, France, Germany,
Liechtenstein, Luxembourg,

Hungary, Italy,
Monaco, the Netherlands, Norway, Slovakia, Spain,
Sweden, Switzerland and the United Kingdom

Overview

The 1988 Sofia Protocol, which entered into force in
1991, requires that Parties should, as soon as possible
and as a first step, take effective measures to control and/
or reduce their national annual emissions of nitrogen
oxides (NO) or their transboundary fluxes. The target
set by the Protocol is for national annual emissions not
to exceed by 31 December 1994 their 1987 level (with
the exception of the United States that chose 1978 as
its base year). Parties also agreed to introduce emissions
standards and control measures to reduce NO, emissions
from both stationary and mobile sources no later than
two years after the Protocol’s entry into force.

The Protocol also requires Parties to, as soon as possible
and no later than two years after the date of its entry
into force, make unleaded fuel sufficiently available
to facilitate the circulation of vehicles equipped with
catalytic converters.

In order to support a scientifically approved method to
reduce NO, emissions, high priority is given to research
and monitoring. An annex to the Protocol provides
guidance to the Parties in identifying NO, control options
and techniques in the implementation of the obligations
under the Protocol.

Progress in implementation of
the Protocol

Officially reported emission data for 2004 indicated that
23 Parties to the Protocol had achieved their emission
reduction obligations, while two Parties had failed to
meet their targets. Four Parties had not provided 2004

data but previously reported data from them indicated
that they had met their emission reduction obligations.

Austria reported that its NO_emissions from stationary
sources dropped by almost one third between 1987
and 2004 (though total emissions in 2004 remained
the same as in 1997 due to an increase in emissions
from mobile sources). Cyprus's emissions fell from 21.65
kilotonnes in 2000 to 18.36 kilotonnes in 2004 (@ 15%
drop). Finland reported a 30% drop in NO, emissions
from stationary sources since 1980. France reported a
drop in emissions of 37% between 1980 and 2004 (33%
between 1990 and 2004); it had planned a reduction
of 30% between 1980 and 1998, although this target
was only achieved in 2001. In Germany, NO_emissions
decreased from 3,350 kilotonnes in 1987 to 2,055
kilotonnes (a 38% drop) in 1994, the target year of
the Protocol; this was more than that required by the
Protocol and emissions have continued to decrease (e.g.
to 1,584 kilo tonnes in 2000). Hungary reported that it
had met its basic target under the Protocol, while the
Netherlands indicated it had achieved a reduction in
NO, emissions of more than 35% over the period 1980
to 2004. In the European Territory of Russia (ETR) NO,
emissions dropped by 17.3% between 1987 and 2004,
while they increased slightly (by 0.2%) between 2003
and 2004. The United Kingdom reduced emissions of
nitrogen dioxide from 2,737 kilo tonnes in 1980 to 1,621
kilo tonnes in 2004, indicating a reduction of 41%. The
United States’ described its Acid Rain Programme that
had a NO_component with a target to achieve and
maintain a 2 million tonne reduction from coal-fired
electric utility units relative to the NO_ emission levels
projected for 2000. This target was achieved in 2000 with
the total NO_ emissions from those units reduced to 4.5
million tonnes.

Measures to reduce NOX emissions from
mobile sources

The transport sector was identified as a main source of
NO, emissions in most countries. It accounted for up to
46% of national NO_emissions in Cyprus in 2004 (with
a total of 1836 kilo tonnes) and the United Kingdom
reported that road transport represented 40% of NO,
emissions, with this figure reaching 55% in urban areas
like London.

Measures promoted in Cyprus to address road transport
NO, emissions included enforcement of speed limits
and efficient traffic management. The Czech Republic
was subsidising improvements to the public transport
system. Denmark and Finland both reported the
importance of catalytic converters for passenger cars.
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Italy emphasized a modal shift, from road to rail transport
and the improvement in vehicle fuel efficiency. Spain
introduced, in 2005, “The Strategic Infrastructure And
Transport Plan (PEIT)" This plan promoted intermodality,
improved accessibility and an open public transport
system. One specific measure was promoting, through
fiscal incentives, the substitution of older, more polluting
vehicles, with newer, cleaner ones (both private cars and
heavy duty vehicles).

In the United States, new tailpipe emissions and low-
sulphur fuel standards for light duty vehicles took
effect in 2004. These new standards required passenger
vehicles to be 77 to 95% cleaner. The programme
was expected to reduce annual emissions of NO_ by
2.6 kilotonnes and non-methane hydrocarbons by
115,000 tonnes by 2030 (95% below current levels).

Since 2000 Norway has introduced a differentiated
annual tax for heavy road vehicles according to emission
levels (including NO). Nonetheless, it identified ship
and boat traffic, including fishing vessels, as the largest
mobile source category, with emissions from coastal
traffic and fishing vessels totalling 40% of national NO,
emissions in 2004. Consequently, Norway ratified Annex
VI on air pollution from ships to the MARPOL Convention
of the International Maritime Organisation.

The European Union Directive 1999/96/EC introduced
different stages of emission standards that are applicable
to new types of heavy-duty vehicles and engines. These
are commonly known as EURO 1, 2, 3, 4 and 5 and
are applicable from 1994, 1997, 2001, 2006 and 2009
respectively. Since 2004, the Russian Federation follows
the EURO 2 and EURO 3 norms while it is planning to
implement EURO 4 norms from 2008. Spain also reported
changing its limit values for both cars and heavy-duty
vehicles based on the EURO standards; over the last
decades it moved to EURO 3 for heavy-duty vehicles
and EURO 4 for cars and other light vehicles. In addition,
Spain reported that it had identified steps to improve
its standards to EURO 4 and 5. Switzerland noted that it
had adopted a series of Ordinances relating to the Laws
on Road Transport, Navigation and Aviation that set
emission standards similar to EURO norms 2, 3,4 and 5.

Abatement measures for NO_from stationary
sources

Technical measures used by Parties to reduce NO
emissions from stationary sources include: selective
catalytic reduction units retrofitted on existing coal-
and gas-fired electric utility boilers in Canada; low NO_

burners retrofitted to a large number of combustion units
in Canada, France, the Netherlands, Norway, Slovenia and
Spain; and, a cap-and-trade programme for large electric
generating units and large industrial boilers and turbines
adopted by some States in the United States. Emissions
from large stationary sources were controlled through
permits and licences in Norway and Germany.

Several initiatives align Canada’s smog-forming emission
standards with those of the United States Environmental
Protection Agency. In 2005, the Canadian provinces
of Nova Scotia, Quebec and Ontario promulgated
emissions standards and caps for different sectors and
monitoring measures to prevent, eliminate or reduce
the release of NO, and other contaminants into the
atmosphere. Canada and the United States signed the
Ozone Annex (2000) to the Canada-United States Air
Quality Agreement. The measures in the Annex were
estimated to reduce annual NO_emissions in the region
of Canada defined in the Annex as the Pollutant Emission
Management Area (PEMA) by 39% from 1990 to 2010. As
part of the Canada-Wide Acid Rain Strategy for Post-2000,
Canada recently developed critical loads for nitrogen to
protect forest soils; this will serve to guide development
of further measures to limit and reduce national NO,
emissions.

The United States noted its Clean Air Act was the main
measure for controlling and reducing NO,_ emissions.
Specific programmes were implemented which achieved
emission reductions from mobile sources and fuels,
and required the installation of best available control
technologies on new and existing major stationary
sources of NO_. Its Environmental Protection Agency
finalized a rule in 1998 that, upon implementation, would
reduce summertime NO_ emissions by 23% (900,000
tonnes) from 1996 levels in the east of the country.

Some Parties reported economic measures to encourage
a reduction in high NO_emitting fuels or to promote a
switch to cleaner technologies. For instance, Italy noted
that it levied a specific tax on large combustion plants
producing NO, emissions. The Netherlands promoted
renewable energy use by, for example, implementing
fiscal incentives and subsidies. It had also set up, since
2005, a NO, emission trading system.
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C. The 1991 Protocol
Concerning the Control
of Emissions of Volatile
Organic Compounds or
Their Transboundary
Fluxes

Twenty-one Parties (as of 22 June 2006):

Austria, Belgium, Bulgaria, the Czech Republic,
Denmark, Estonia, Finland, France, Germany,
Hungary, Italy, Liechtenstein, Luxembourg,
Monaco, the Netherlands, Norway, Slovakia, Spain,
Sweden, Switzerland and the United Kingdom

Overview

The Protocol on the Control of Emissions of Volatile
Organic Compounds or Their Transboundary Fluxes
entered into force on in 29 September 1997. It states
that Parties shall control and reduce their emissions of
non-methane volatile organic compounds (NMVOCs)
in order to reduce their transboundary fluxes, and
the fluxes of the resulting secondary photochemical
oxidant products, so as to protect human health and the
environment from adverse effects. The Protocol identifies
three ways to do this:

(a) Take measures to reduce national annual emissions of
VOCs by at least 30 per cent by the year 1999, using
1988 levels (or other specified year levels between
1984 and 1990) levels as a basis). This option was
chosen by Austria, Belgium, Estonia, Finland, France,
Germany, the Netherlands, Portugal, Spain, Sweden
and the United Kingdom with 1988 as a base year,
by Denmark with 1985, by Liechtenstein, Switzerland
and the United States with 1984, and by the Czech
Republic, Italy, Luxembourg, Monaco and Slovakia
with 1990 as a base year;

(b) The same reduction as above within a Tropospheric
Ozone Management Area (TOMA) and ensuring
that by 1999 total national emissions did not exceed
1988 levels. Annex | of the Protocol specifies TOMAS
in Norway (base year 1989) and Canada (base year
1988);

(c) Countries where national annual emissions of
VOCs in 1988 were lower than 500,000 tonnes and

20 kg/inhabitant and 5 tonnes/km2, shall, as soon as
possible and as a first step, take effective measures
to ensure at least that, at the latest by the year 1999,
their national annual emissions of VOCs did not
exceed the 1988 levels. This option was chosen by
Bulgaria, Greece, and Hungary.

The major sources of VOCs from stationary sources
identified in the Protocol in order of importance are: use
of solvents, petroleum industry including petroleum-
product handling, organic chemical industry, small-scale
combustion sources (e.g. domestic heating and small
industrial boilers), food industry, iron and steel industry,
handling and treatment of wastes and agriculture.

Progress in implementation of the Protocol

By 2004, 16 Parties had met the emission levels required
by the Protocol. Two Parties had failed to achieve
their targets. While no 2004 data were available for the
other three Parties, previously data reported by them
suggested they had met their emission reduction
obligations.

Austria’s NMVOCs dropped by more than 50% between
1988 and 2004. In Cyprus, VOC emissions fell from 15.94
kilotonnes in 2000 to 12.31 kilotonnes in 2004, through
implementing successful mitigation measures. In
Denmark, a voluntary agreement with the Confederation
of Danish Industries in 1995 helped reduce VOC
emissions by 40% in 1999 compared to 1988. In Finland,
total NMVOC emissions fell from 225,000 tonnes in
1988 to 166,000 tonnes in 1999. NMVOC emissions
in Germany have decreased from 3,256 kilotonnes in
1988 to 1,663 kilotonnes in 1999, the target year of the
Protocol, which is more than the 30% required; they
continued to fall to 1,605 kilotonnes in 2000. In Hungary,
total national emissions fell from 205 kilotonnes in 1988
to 170 kilotonnes in 1999. The Netherlands reported
a 50% reduction in emissions from stationary sources
between 1981 and 2000. Norway achieved reductions
of 64 kilotonnes in 2004 and about 73 kilotonnes in
2005 by installing NMVOC reduction units in 15 shuttle
tankers and five storage facilities. Slovakia reported
a 30% reduction of total VOC emissions in the first
reporting phase of the Protocol. The United Kingdom
reported a 39% drop in VOC emissions between 1988
(2,439 kilotonnes) and 1999 (1,480 kilotonnes).

Strategies and policies for reducing VOCs

Information on VOC emissions was given for a number
of sectors. For instance, Finland identified its main
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sources of VOCs as solvents, the transport sector and
residential combustion, while Norway noted that the
largest quantities of VOCs (nearly 50%) resulted from
the loading and storage of crude oil. With VOC
emissions cutting across many sectors, Parties have
tackled implementation of this Protocol through a
number of strategies.

Austria has a specific Ozone Law, passed in 1992, which
targets reductions in VOC emissions. Cyprus highlighted
the transport sector as the highest emitter of VOCs,
with 45% of the national total in 2004; it had introduced
legislation in 2004 to equip all imported vehicles with
catalytic converters. The Czech Republic addressed
VOC emissions in its 2005-2013 Transport Policy and
in its 2004 State Environmental Policy. In Finland the
Environmental Permit Act required installations using
more than 10 tonnes organic solvents per year to apply
for a special permit.

While Canada did not have regulations at the federal
level concerning VOC emissions from stationary
sources, a number of guidelines had been developed
and these were used as a basis for control measures at
the provincial levels. Canada’s third largest VOC source,
solvent emissions, was being tackled by a “Federal
Agenda for the Reduction of VOC Emissions from
Consumer and Commercial Products”; this detailed
actions to be undertaken by the Federal Government
over the period 2004 to 2010.

EU Directive 99/13/EC on the limitation of emissions
of VOCs due to the use of organic solvents in certain
activities and installations was applied at the national
level in Cyprus, Denmark, Estonia, Germany, Hungary,
Norway, Slovakia, Spain, and the United Kingdom.
A complementary EU directive (2004/42/EC) on
the limitation of emissions of VOCs due to the use
of organic solvents in certain paints and varnishes
and vehicle refinishing products and amending
directive  1999/13/EC, required additional labelling
on products to show the sub-categories and the
relevant limit values. It also required labelling
of the maximum VOC content in products.
Depending on the type of coating material, EU directive
2004/42/EC set different limit values for the content of
VOCs, taking effect in two steps in 2007 and 20710.
Austria, Cyprus, the Czech Republic, Finland, Germany,
Hungary, Italy, the Netherlands, Norway, Slovakia, Spain
and the UK indicated that they were implementing
this directive.

Best available techniques for reducing VOCs

According to article 2, paragraph 3 (b) (i), of the
Protocol, Parties have to adopt best available techniques
(BAT) to control and reduce VOC emissions from
existing stationary sources in major source categories.
Parties have made use of the following techniques:
leak repairs, operating and performance standards,
biofiltration, vapour processing at tank loading, end-of-
pipe technology, low-solvent alternatives, new drying
technology, less volatile cleaning agents, incineration
and closed moulding in polyester processing and
recycling.

Canada was developing three specific VOC content
regulations for consumer products, architectural
industrial  maintenance coatings, and automotive
refinishing products. The Czech Republic required that all
products containing VOCs be clearly labelled; in addition,
in order to encourage the further reductions, grants
could be provided for activities and facilities employing
organic solvents. Spain noted its application of the
European Ecolabel, a voluntary instrument to encourage
the development of greener products, which includes
VOC criteria for certain products. Switzerland introduced,
in January 2000, a VOC incentive tax on products
containing solvents.

Measures to reduce VOC emissions from the
use of petrol

In accordance with article 2, paragraph 3 (b)(ii), Parties
need to undertake measures to reduce VOC emissions
from petrol distribution and motor vehicle refuelling
operations and to reduce the volatility of petrol. Canada
reported that federal regulations from 1997 ensured
that new light-duty vehicles and light-duty trucks
were designed to limit hydrocarbon emissions during
refuelling. A national regulation was adopted in 2000 to
limit the dispensing flow rate of petrol and petrol blends
to a maximum of 38 litres per minute. Regulations also
effectively limited benzene in gasoline to 1% volume
since 1999.

Vapour recovery systems were reported in place at nearly
all petrol stations in Cyprus and at all terminals in Finland
(since 2001), Italy (since July 2000) and the Netherlands.
Cyprus also reported a range of measures, notably that,
since 1999, all new stations and also existing stations that
are renovated must install underground pipes for future
recovery of vapours generated during vehicle refueling;
so far about 30% of service stations have complied with
this requirement.
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In the Czech Republic, approximately 98% of public
petrol stations are already equipped with stage | and
stage Il vapour recovery systems. In Denmark, stations
with throughput of more than 500 m?3/year have vapour
recovery systems and fiscal incentives have been in force
since 1995 to promote the installation of such systems.
The Netherlands highlighted a number of measures
employed such as: internal floating roofs and efficient
seals for tanks, vapour return systems for loading, checks/
maintenance on diffuse process sources, vapour return
systems at petrol distribution and filling station. As of
January 2006, the Netherlands prohibits degassing of
petrol vapours into the open air by inland vessels.
Estonia, Italy, the Netherlands, Norway, Slovakia, Spain
and the United Kingdom referred to the European
Parliament and Council Directive 94/63/EC  of
20 December 1994 on the control of volatile organic
compound (VOC) emissions resulting from the storage
of petrol and its distribution from terminals to service
stations. They noted this directive was particularly
relevant to article 2, paragraph 3 (b) (ii) of the Protocol in
which Parties commit to apply techniques to reduce VOC
emissions from petrol distribution and motor vehicle
refuelling operations, and to reduce volatility of petrol.

D. The 1994 Oslo Protocol
on Further Reductions of
Sulphur Emissions

Twenty-seven Parties (as of 22 June 2006):

Austria, Belgium, Bulgaria, Canada, Croatia,
Cyprus, the Czech Republic, Denmark, Finland,
France, Germany, Greece, Hungary, Ireland,

Italy, Liechtenstein, Luxembourg, Monaco, the
Netherlands, Norway, Slovakia, Slovenia, Spain,
Sweden, Switzerland, the United Kingdom and the
European Community.

Overview

Concerned that emissions of sulphur continued to be
transported across international boundaries in parts of
Europe and North America, and that they were causing
widespread damage to forests, soils and waters, as well
as to historic monuments, and had harmful effects on
human health, 28 Parties to the Convention signed the
Oslo Protocol in 1994. The Protocol, which entered into
force on 5 August 1998, currently has 27 Parties.

The Protocol was the first effects-based instrument under
the Convention and used critical loads and integrated
assessment models to set country-specific emission
ceilings based upon the effects of emissions and the
costs for their abatement. The ceilings are listed in an
annex to the Protocol.

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 SO, emissions
cost-effectively and guidance for controlling sulphur
emissions from stationary sources, particularly from fossil
fuel combustion processes.

Progress in implementation of the Second
Protocol on Sulphur

Officially submitted emission data for 2004 suggest that
20 of the 25 Parties, to which the obligation to reduce
emissions applied, had met their national emission
reduction obligations. No data for 2004 were available
for five Parties, although data previously reported by
them suggested they had met their emission reduction
obligations.

Austria reported a drop of about 60% in sulphur
emissions  between 1990 and 2004. Cyprus, that
only acceded to the Protocol in 2006, has effectively
implemented sulphur reduction strategies and policies
to enable it to reduce SO, emissions from 53.02 kilo
tonnes in 2000 to 45.37 kilo tonnes in 2004. It reduced
the sulphur content of diesel fuel used in the road
transport sector from 1% to 0.035% in 2004 and to
0.005% in 2005; in 2009, will be brought down to 0.001%.
For petrol in the road transport sector in Cyprus, the
sulphur content of leaded petrol was 0.2% in 2004,
for unleaded petrol it was 0.005% in 2004, with plans
for further cuts to 0.001% by 2009. Hungary, with SO,
emissions of 486 kilotonnes in 2000 is already close to
50% below its agreed emissions’ ceiling as specified in
the Protocol. Slovenia reduced sulphur dioxide emissions
by 72% between 1990 and 2004. The United Kingdom
has already achieved the interim ceilings for 2000 and
2005 as required under the Protocol and is committed
to an 87% reduction of SO, by 2010, compared to 1980
levels, under the Gothenburg Protocol and the European
Union National Emission Ceilings (NEC) Directive.
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Strategies and policies for reducing sulphur
emissions

A number of national programmes, policies and
strategies have been adopted by Parties to implement
obligations under article 2 of the Oslo Protocol. These
include: Canada’s “Sulphur in Diesel Fuel Regulation”
which has reduced the level of sulphur in on-road diesel
to 15mg/kg as of June 2006; Finland's Air Pollution
Control Act which has enabled the country to reach
already in 1994 its sulphur emission ceiling for 2000
and Norway's Air Pollution Control Act which required
specific emission permits. In Germany a number of
ordinances specify SO, emission control requirements.
The Canada-Wide Acid Rain Strategy adopted in 1998
by the State, provinces and territories, for the period
after 2000, aimed to ensure that critical loads for acid
deposition were achieved across Canada. The Strategy
encouraged innovation, new technology development
and demonstration projects as well as collaboration
between provincial and territorial governments and
industry. Canada’s sulphur in diesel fuel regulations
would reduce the level of sulphur in on-road diesel to
15mg/kg, effective in 2006 and the regulations amending
this would reduce the level of sulphur in off-road, rail
and marine diesel fuel to 500 mg/kg commencing in
2007, down to 15mg/kg commencing 2010 for off-
road and 2012 for rail and marine. Spain adopted a
Renewable Energy Promotion Plan (2005-2010) in 2005
and a National Energy Efficiency strategy (2004-2012). In
the United Kingdom, an Air Quality Strategy for England,
Scotland, Wales and Northern Ireland was published in
January 2000; the Strategy and its Addendum of 2003
set objectives for nine main air pollutants, including
sulphur dioxide, to protect public health, vegetation and
ecosystems.

Sulphur abatement measures

Approaches to reduce sulphur emissions were two-
fold: on the one hand Parties sought to encourage
alternative energy, while on the other, they were
applying technological measures to reduce the amount
of emissions. Canada, Cyprus and Denmark reported that
they were investing in wind power generation to reduce
dependence on sulphur-emitting fossil fuels. Finland was
promoting renewable energy sources more broadly, with
already 30% of its electricity coming from renewable
sources, essentially hydropower and biomass. The latter
was also a major source of renewable energy in Hungary
while Italy was encouraging the use of natural gas in
large industrial plants. Slovenia's Energy Act promoted

renewable energy and energy efficiency through
a number of market-based incentives such as tax
incentives, subsidies and eco-labelling. Spain reported
that, through investments and support for renewable
energy, 17% of electricity generated in 2000 came from
renewable sources.

In order to limit sulphur emissions, Denmark had
established a quota system for large combustion
plants. Both Germany and Italy promoted the use of a
combination of sulphur and sulphur-free (or low sulphur)
fuels in its combustion plants. Hungary, the Netherlands
and Slovenia on the other hand, promoted flue gas
desulphurisation installations. Slovenia also applied
additive injection and wet scrubbing desulphurization
ON Major sources.

Emission limit values (ELVs) for sulphur

For existing major stationary combustion sources with
a thermal input above 500 MW, annex V of the Protocol
sets an emissions limit value of 400mg SO,/Nm?. To this
effect Cyprus and Norway reported that they did not
have major stationary combustion sources of such a
capacity. Finland, Germany, Hungary, Italy and Slovakia
met the emissions’ limit value or were below it. The
Netherlands reported limit values that complied with
the Protocol except for those of refineries, which were of
600 mg SO,/Nm? as of 2002 (down from 1000 mg SO/
Nm?). Slovenia reported values over 400 but did not
specify by how much. Lithuania reported much higher
limit values (between 1,700 and 2,000 mg SOZ/Nm3)
but noted that these were expected to fall to 400mg
SO,/Nm? by 2008.

For existing major stationary combustion sources
with a thermal input between 50 and 500 MW, annex
V of the Protocol provides limits of between 1700 mg
SO,/Nm?and 2000 mg SO,/Nm? with a linear decrease to
400mg SO,/Nm’. The Czech Republic, Finland, Germany,
Hungary, Lithuania, the Netherlands, Norway, Slovakia,
Slovenia, and Switzerland all reported values within or
below these SO, emission limits. Cyprus reported values
above these limits while Italy reported the application of
the limit of 1,700mg/Nm?* taking into account technical
feasibility and application of BAT.

Article 2, paragraph 5(c) of the Oslo Protocol stipulates
that each Party applies “national standards for the
sulphur content of gas oil at least as stringent as those
specified in annex V" Annex V sets the maximum sulphur
content of gas oil at 0.05 per cent for diesel for on-road
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vehicles and 0.2 per cent for other types. With respect to
the national standards applied for the sulphur content
of gas oil, Austria, Canada, the Czech Republic, Denmark,
Finland, Germany, Lithuania, the Netherlands, Norway,
Slovakia, Slovenia and Switzerland reported the following
information, summarized in table 1 (see annex).

In addition, Germany, Hungary, the Netherlands, Norway,
Slovenia, Spain, and the United Kingdom indicated that
they applied some or all of the following EU directives:
Directive 93/12/EEC relating to the sulphur content of
certain liquid fuels, Directive 98/70/EC relating to the
quality of petrol and diesel fuels, Directive 99/32/EC on
the sulphur content on liquid fuels, Directive 2003/17/
EC relating to the quality of petrol and diesel fuels and
Directive 2005/33/EC relating to the sulphur content of
marine fuels.

E. The 1998 Protocol on Heavy
Metals

Twenty-eight Parties (as of 22 June 2006):

Austria, Belgium, Bulgaria, Canada, Cyprus, the
Czech Republic, Denmark, Estonia, Finland,
France, Germany, Hungary, Latvia, Liechtenstein,
Lithuania, Luxembourg, Monaco, the Netherlands,
Norway, the Republic of Moldova, Romania,
Slovakia, Slovenia, Sweden, Switzerland, the
United Kingdom, the United States and the
European Community.

Overview

The 1998 Protocol on Heavy Metals entered into force on
29 December 2003. It targets three particularly harmful
metals that are listed in an annex to the Protocol:
cadmium, lead and mercury. Parties to the Protocol
agree to reduce their total annual emissions to the
atmosphere for these three metals below their 1990
levels (or an alternative year between 1985 and 1995).
The Protocol provides detailed guidance based on BAT
including dust-cleaning devices, “bio-treatment’, fabric
filters and scrubbers to reduce emissions, particularly
focusing on the iron and steel industry, the non-ferrous
metal industry, power generation, road transport and
waste incineration.

The Protocol also provides specific targets for reducing
the use of leaded petrol, and introduces measures to
lower the mercury content in batteries, thermostats,

switches, thermometers, fluorescent lamps, dental
amalgam, pesticides and paint.

Progress in implementing the Protocol on
Heavy Metals

Austria used 1985 as its reference year for this Protocol
and reported reductions for cadmium, lead and mercury
of 65%, 96% and 75% respectively. In Finland, lead
emissions decreased rapidly in the 1990s from the level
of 326,000 tonnes in 1990 to 35,000 tonnes in 1996,
an 89% reduction. Between 1985 and 2004, Hungary
reported a 61% drop in cadmium emissions, a 55% drop
in mercury emissions and a 95% drop in lead emissions.
In Norway between 1995 and 2003 lead emissions were
cut by approximately 24%, while cadmium and mercury
were reduced by about 70% and 60% respectively.
By implementing tough measures in line with the
Protocol, by 1994 Slovenia had reduced emissions
of lead by 96.9%, cadmium by 6.2% and mercury by
15.6% compared with 1990 levels. The United Kingdom
reported that it has already met the main requirement
of the Protocol to reduce annual emissions of cadmium,
lead and mercury to below 1990 levels; emissions
of cadmium to air in 1990 were 259 tonnes and
54 tonnes in 2002, a fall of 79%, for lead, emissions fell
by 95% by 2004, while for mercury emissions fell by 73%
to 10.3 tonnes in 2004.

Emission limit values for heavy metals

Annex V of the Protocol on Heavy Metals sets specific
emission limit values (ELVs) for major stationary sources.
These apply to the solid and gaseous forms of the metals
and their compounds. The annex also contains detailed
guidance on how to measure the limit values, including,
for instance, the fact that measurements should be taken
regularly over a 24-hour period.

A number of Parties reported values well below the
limits set in the Protocol. For example, in Slovakia, limit
values for particular matter emissions from hazardous
and medical waste are 10 mg/m?. In the Czech Republic,
Denmark and the Netherlands, limits for mercury
emissions from new waste management plants
(municipal, medical and hazardous) were 0.05mg/m?and
Norway reported an even lower figure, 0.03 mg/m?.

The limit value specified in annex V for all particulate
matter from fossil fuel combustion plants is 50mg/m?.
Most Parties showed that they applied this figure, or
a lower one. In addition, some Parties provided more
specific values for individual heavy metals. For instance,
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the Czech Republic, Slovakia and Switzerland reported
complying with the 50mg/m? for combustion plants
(of between 50 and 100 MW), while Denmark specified
a limit value for cadmium and mercury emissions at 0.1
mg/m? for its heavy oil combustion plants.

The United States reported a national programme that
established emission standards for over 170 stationary
source categories, including all the categories identified
in annex Il of the Protocol. These standards applied to
“major” sources and some “area” sources. The United
States reported that this programme has already
achieved significant cuts in the overall emission of heavy
metals since the reference year and further reductions
were expected in the future.

Lead

Leaded petrol was no longer used in on-road vehicles in
Canada since 1990 and in the United States since 1996.
It had been phased out in Finland since 1993, Germany
and the Netherlands since 1997, France, Switzerland and
the United Kingdom since 2000, Armenia, the Czech
Republic and Slovenia since 2001, Ukraine since 2003,
Cyprus since 2004 and Austria since 1993. The Russian
Federation reported plans to phase out leaded petrol
by 2005. Some Parties noted that the phasing out of
leaded petrol demonstrated alignment with EU directive
98/70/EC on the quality of petrol and diesel fuels, which
set a date of January 2000 for EC Member States to stop
marketing leaded petrol. In Hungary, lead content in
petrol had been decreased and was now below 0.013 g/
litre of petrol, while in Lithuania this limit was between
0.005 and 0.15 g/litre; in Slovakia, the lead content of
marketed petrol intended for on-road vehicles was lower
than 0.013 g/litre, and since 1998 only unleaded petrol
was produced, imported and marketed.

The Netherlands reported it had been implementing
a subsidy scheme since 2003 to accelerate the
replacement of lead in water pipes.

Mercury

Austria reported that mercury content was limited
to 0.0005% in batteries and to 2% in button cells.
Furthermore, capture of wastewater from dental
surgeries was compulsory. In the Netherlands, the
production and import of goods containing mercury had
been banned since 2000. The use of products containing
mercury was banned three years later (2003), except for
fluorescent lamps, films and some specific professional
products for which specific limits applied.

In the Czech Republic, the Ministry of the Environment
and Czech Dental Chamber signed a voluntary
agreement in 2001 (the Czech association of drinking
water and waste water companies joined in 2004) to
facilitate the removal of mercury from their clinics.
By the end of 2004, more than half of the 6,500 dental
clinics had installed mercury separators with above 95%
efficiency rates for mercury removal. In 2002, 1.1 tonnes
of dental amalgam waste containing mercury was
collected and by 2003 this figure had risen to more than
34 tonnes.

In the United Kingdom, a burden-sharing scheme
had been implemented by the crematoria industry to
achieve a 50% reduction in mercury from gas emissions
by 2012 as per the UK Pollution Prevention and Control
Act (1999). This scheme will allow greater choice to
the industry in deciding how to meet the national
50% mercury emission reduction target. Operators will
be able to meet the industry’s target by either fitting
abatement mechanisms, sharing the cost of abatement
fitted by other crematoria (whether or not owned by the
same operator) or a combination of both.

Cadmium and other metals

The Protocol specifically covers the metals lead, mercury
and cadmium as listed in annex | to the Protocol.
However, Parties reported less information on cadmium
than on lead and mercury. Some Parties mentioned
the European Directive on Cadmium (91/338/EC) and
indicated it was being implemented. The directive
prohibited the sale, import, production or stocking of
products containing cadmium. Through this legislation,
pigments, colours, stabilisers and surface treatments
containing cadmium were all banned.

In addition to the three metals listed in the Protocol,
some countries reported on other heavy metals. For
instance, the Netherlands noted it had been operating
a national emissions registration office since 1974
which made annual emission inventories for up to 170
substances, including lead, mercury and cadmium but
also arsenic, copper, chromium, nickel, selenium and
zinc. The United Kingdom indicated that it reported
annually on 10 heavy metals and was carrying out an
extensive research programme on heavy metals. The
European Community was looking into controlling
emissions of arsenic, cadmium and nickel through a
Daughter Directive on Heavy Metals.

For selected measures for reducing lead, mercury and
cadmium emissions, by sector, see table 2 (in annex).
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F. The 1998 Protocol on
Persistent Organic Pollutants

Twenty-eight Parties (as of 22 June 2006):
Austria, Belgium, Bulgaria, Canada, Cyprus, the
Czech Republic, Denmark, Estonia, Finland,
France, Germany, Hungary, Iceland, Italy, Latvia,
Liechtenstein, Lithuania, Luxembourg, the

Netherlands, Norway, the Republic of Moldova,
Romania, Slovakia, Slovenia, Sweden, Switzerland,

the United Kingdom and the
Community.

European

Overview

The objective of the 1998 Protocol on Persistent
Organic Pollutants (POPs), which entered into force
on 23 October 2003, is to control, reduce or eliminate
discharges, emissions and losses of POPs. It currently
recognizes a list of 16 POPs, listed in the annexes to the
Protocol, that resist degradation under natural conditions
and that have been associated with adverse effects on
human health and the environment, particularly, though
not exclusively, in the Arctic where they accumulate
in Arctic fish and mammals which indigenous people
depend upon. The substances in the annexes comprise
eleven pesticides, two industrial chemicals and three by-
products/contaminants.

The 1998 Protocol on Persistent Organic Pollutants
controls emissions of 16 POPs: aldrin, chlordane,
chlordecone, DDT, dieldrin, dioxins and furans, endrin,
heptachlor, hexachlorobenzene, hexachlorocyclohexane
(HCH), hexabromobiphenyl, mirex, polyaromatic hydro-
carbons (PAHSs), polychlorinated biphenyls (PCBs) and
toxaphene.

Progress in implementing the Protocol on POPs

Under the Protocol, Parties are to eliminate the
production and use of the substances listed in annex |.
The substances listed in annex Il are those that Parties
are committed to restricting.

The production and use of all annex | substances are
now banned in Cyprus, the Czech Republic (since 1989),
Denmark (since 1995), Germany, Hungary (since 1996),
the Netherlands, Norway (since 2002), Slovakia, Slovenia
(since 1988), Switzerland (since 1986) and Ukraine. Austria

reported that all substances in annexes | and Il had been
virtually completely eliminated. Canada reported not
producing any of the 12 substances listed in annex |
and that none were registered for pesticide use. There
was no intentional production or sale of the substances
listed in annexes | and Il in Canada, Cyprus, Denmark,
Estonia, Finland, Germany, Hungary, the Netherlands,
Norway, Slovakia, and Slovenia. Switzerland reported no
intentional production or sale of substances in annexes
I and Il with the exception of lindane, which was used in
some pharmaceuticals. The United Kingdom indicated
that it had implemented EC regulation 850/2004 on
POPs.

Concerning the transboundary movement of substances
listed in annex I, most Parties follow requirements under
the Basel Convention on the Control of Transboundary
Movements of Hazardous Wastes and their Disposal
(Canada, Cyprus, Finland, Germany, Norway, Slovenia,
Switzerland and the United Kingdom). Canada also
specified that it had an agreement with the United
States on the Transboundary Movement of Hazardous
Waste across their common border. Germany, Slovenia
and Switzerland specified that the export of waste for
final disposal in non-EU and non- EFTA countries was
banned and that export for recovery/ recycling to non-
OECD countries was also banned.

Under article 4, paragraph 2 of the Protocol, a Party may
grant an exemption on the elimination of the production
and use of substances listed in annex | and also on the
restriction of substances listed in annex Il. However, all 15
respondents to the questionnaire reported that they did
not apply any such exemptions.

Strategies and policies for reducing or
eliminating POPs

Given that the Protocol entered into force relatively
recently, a number of Parties, such as Estonia,
reported that they had only just begun to develop
relevant legislation.  Equally, Finland had prepared
a national POPs background document in 2005
covering all 16 POPs. Hungary was preparing a
detailed POPs emission inventory for stationary
source categories. Slovakia had a new Act on
POPs since April 2006. Slovenia was preparing a National
Implementation Plan for the management of POPs and
an Operational Programme on reducing PAH, PCDD/F
and HCB. Ukraine, while not a party, had made initial
assessments of POPs and concluded that PCBs would
need to be phased out by 2015. The Russian Federation
reported a number of preliminary actions to address




STRATEGIES AND POLICIES FOR AIR POLLUTION ABATEMENT

POPs including: the development of a legal basis for
dealing with POPs, a survey of POP sources, monitoring
of POPs in the most polluted areas and scientific studies
to better understand the impact of POPs pollution.

Other Parties already had some plans and policies
in place targeting POPs. In Canada, for instance,
legislation dealing with POPs was split between the
federal, provincial/territorial and regional/ecosystem
levels. The Federal Government had the authority
to set requirements for transboundary movements
of hazardous waste, including hazardous recyclable
material, and hazardous waste management on federal
land. Legislation at the federal level included the Toxic
Substances Management Policy and the Canadian
Council of Ministers of the Environment Policy for the
Management of Toxic Substances, which required
the virtual elimination from the environment of toxic
substances that were persistent, bioaccumulative and
predominantly anthropogenic. The provincial/territorial
governments had established requirements and
authorized waste management facilities within their
jurisdictions. Regional and ecosystem strategies included
the Northern Contaminants Programme, the North
American Regional Action Plans, the Great Lakes Water
Quality Agreement, and the Great Lakes Binational Toxics
Strategy targeting persistent, bioaccumulative and toxic
substances.

Measures to reduce POPs

Cyprus reported it used financial incentives such as
grants to encourage industrial sources to implement
Best Available Technology (BAT) to minimize POPs
emissions. The Czech Republic had prioritized the need
to address high emissions of benzene and PAHs, as well
as to manage better toxic waste; it was implementing
a national emissions reduction programme. Denmark
regulated emissions from waste incineration plants
through its Air Pollution Control Guidelines for waste
incineration plants. In Germany, POP emissions were
regulated through a system of ordinances and technical
instructions under the Federal Emission Control Act while
in the Netherlands measures were embedded in the
Environmental Protection Act (1993) and the Hazardous
Substances Act (1985). Switzerland’s Ordinance of 1986
on Environmentally Hazardous Substances regulated the
import, production, supply, use and export of substances
that might present a hazard to the environment.

Most Parties reported that the elimination of hazardous
waste containing POPs was done at specially licensed
waste management facilities. Austria reported that

since it did not have any special landfills to deal with
hazardous waste, it was all either burnt in special
incineration plants fitted with BAT and operated under
strict licences, or it was exported to countries that had
the capacity to eliminate it in a suitable manner. In the
latter case, special export permits were required. Cyprus
was currently building sanitary landfills to address
the problem of uncontrolled combustion of waste at
open landfills as well as a waste management centre,
which would be ready by 2007 and would be able to
deal notably with PCBs. In the Czech Republic disposal
of hazardous waste was possible only in facilities that
had special authorization from the competent local
authorities. In Switzerland, annex | POPs were classified
as special wastes that could only be eliminated in plants
specially licensed to deal with them. Licences were valid
for a maximum of 5 years, after which the facility must
re-apply for a permit.

Estonia, which did not currently have the capacity
to deal with annex | POPs, collected them in special
storage facilities and then periodically shipped them to
be destroyed in Finland (at the Ekokhem plant which
is fully equipped to deal with biological, physical and
chemical hazardous waste). In the Netherlands a permit
was needed for the collection and transport of waste oil
and small hazardous wastes; these were registered on a
special list ("VIHB list").

Some waste could be recycled: for instance, the
Netherlands had identified that fly-ashes containing
low concentration of dioxins and furans could be partly
reused as filler material in asphalt without any negative
consequences.

Emission limit values for POPs

Article 3, paragraph 5 (b)(ii)) and annex IV specify the
ELVs applied to each new stationary source within a
category. Since 2000, Denmark has implemented the
following limits: for waste oil with more than 50ppm:
PCB should not be burnt and waste oil with more than
10 ppm PCB/PCT should be burnt for at least 2 seconds
at a temperature above 1,200 degrees Celsius; PCBs must
be removed from electrical and electronic equipment
before scrapping. Finland reported that limit values for
hazardous waste, including PCBs, was 50ppm. Austria,
the Czech Republic, Denmark, Finland, the Netherlands,
Slovakia and Slovenia all reported values of 0.1 ng TE/m3
for emissions of dioxins/furans (PCDD/F) from the three
main stationary sources: municipal solid waste, medical
waste and hazardous waste. Canada reported slightly
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lower values at 0.08 ng I-TE/m3. For all the countries
mentioned here, values are equivalent or lower than
those specified in annex IV of the Protocol.

PCBs

Most Parties responding to the questionnaire, while
no longer producing goods with PCBs, still had to deal
with old electronic and electrical equipment containing
PCBs. For instance, in Austria, a ban on PCBs has been
in place since the 1990s, although old products already
containing PCBs might still be in use. In Canada, the
manufacturing, processing, sale and import of PCBs was
prohibited in 1992, under the Canadian Environmental
Protection Act. Furthermore, current proposed legislation
foresaw the destruction, by end 2009, of all PCBs material
that were in storage. Specifically, the use of PCBs in
concentrations of 500 ppm or more would end no later
than 31 December 2009, and in concentrations of 50
ppm or more (but less than 500 ppm) no later than 31
December 2014.

In Denmark the sale and import of PCBs have been
banned since October 1986, and since December 1998
the prohibition also included instruments containing the
substances. The Netherlands noted that it had removed
PCBs from electrical and electronic equipment by 2004;
it had a special PCB cleaning facility that imported
and dismantled transformers containing PCBs from
developing countries.

Given that most wastes with PCBs in Norway emanated
from reconstruction and demolition of buildings, a new
law would be introduced in 2007 that would require
the building and construction industry to give local
authorities a waste management plan before starting any
new construction. Wastes were considered hazardous in
Norway when they contained more than 50 mg/kg of
PCBs. Already in 1986 Norway had developed a strategy
and an action plan for phasing out large capacitors
containing PCBs; all PCB-containing large capacitors and
transformers were collected and incinerated before 1995.
A plan for identifying and collecting other products
containing PCBs was developed during 1996 to 2000. A
ban on use of small capacitors containing PCB in lighting
fixtures was introduced in 2005 and these would be
phased out by 1 January 2008 while the use of electrical
bushings containing PCBs was prohibited from 2010.

In 1999 Slovenia undertook a study “A Concept for
Handling PCB/PCT in Slovenia”and defined measures to
eliminate electrical equipment contaminated with PCB

from 2003 to 2006 with the aim to dispose of all material
containing PCB/PCT by 2010. Ukraine reported that it
intends to phase out PCBs by 2015.

Best available techniques for removal of POPs

The Protocol offers guidance on BAT to address POPs,
which is contained in annex V. Many Parties do not
specifically require the use of a given technology but
rather set limits for emissions that can be reached using
available technology. For instance, Canada’s approach to
the reduction of emissions from major stationary sources
is to set an emission limit based on consideration of
BAT, but not to specifically require the use of a given
technology. It is the responsibility of facilities to meet
these emission limits using any appropriate means at
their disposal.

To optimize the combustion process in waste
incineration, the Czech Republic reported the use of an
approach that first reduces the amount of waste through
recycling and suitable pre-treatment followed by optimal
combustion to ensure that the resulting matter contains
less than 3% total organic carbon. In order to effectively
treat waste gas, incinerators are generally equipped with
three-stage waste-gas treatment, including particulate
matter separation (fabric filters), absorption of acidic
pollutants (semi-dry or wet scrubbers) and dioxin filters.

Denmark noted it promotes flue gas cleaning. Estonia,
Finland, Germany, the Netherlands, Slovakia and Slovenia
placed a significant emphasis on permits as a means
of controlling waste management facilities. Permits in
Finland, the Netherlands, Slovakia and Slovenia indicated
ELVs and standards rather than specific technology,
while in Germany legal ordinances covered the different
emission sources, such as crematoria and hazardous
waste incinerators. Switzerland noted it had ELVs as well
as control measures for benzo(a)pyrene, dibenzo(a,h)-
anthracene, diesel soots, PCDD and PCDF. These ELVs
were established on the basis of BAT but the control
technology was not specified.

Wood-burning stoves have been identified as a main
source of PAH emissions in Norway and Denmark and
both are currently developing new requirements for
such stoves.
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G. The 1999 Gothenburg
Protocol to Abate
Acidification,
Eutrophication and Ground-
level Ozone

Twenty Parties (as of 22 June 2006):

Bulgaria, the Czech Republic, Denmark, Finland,
Germany, Latvia, Lithuania, Luxembourg, the

Netherlands, Norway, Portugal, Romania, Slovakia,
Slovenia, Spain, Sweden, Switzerland, the United
Kingdom, the United States and the European
Community.

Overview

The 1999 Gothenburg Protocol to Abate Acidification,
Eutrophication and Ground-level Ozone is an innovative
multi-effect, multi-pollutant protocol that aims to
simultaneously address the three effects it describes
through controlling the pollutants causing them. It
promotes action within the UNECE region and sets an
example for action worldwide.

The Protocol entered into force in May 2005 and sets out
to abate acidification, eutrophication and ground-level
ozone by controlling and reducing emissions of sulphur,
NO,, ammonia and VOCs from anthropogenic sources. It
is the first Protocol under the Convention to tackle more
than one pollutant.

The Protocol sets emission ceilings for 2010 for the
four pollutants, the ceilings being negotiated on the
basis of scientific assessments of pollution effects and
abatement options. Parties whose emissions have a
more severe environmental or health impact and whose
emission reductions are relatively inexpensive would
have to make the biggest cuts. Once the Protocol is
fully implemented, Europe’s emissions should be cut
significantly for sulphur (63%), NO, (41%), VOCs (40%) and
ammonia (17%), compared to 1990. By 2010, Canadian
emissions of NO_and VOCs in the Pollutant Emission
Management Area (PEMA), as defined in the Ozone
Annex (2000) to the Canada-United States Air Quality
Agreement, are expected to decrease from 1990 levels
by 34% and 29%, respectively, and the United States
NO_and VOC emissions are expected to decrease in
the PEMA by 51% and 49% from 1990 levels. (Figures 12
a-d show United States and Canadian PEMA levels as of

2004). As of 2004, the total United States emissions of
sulphur have decreased 36% from 1990 levels and total
Canadian emissions of sulphur have decreased by 27%
from 1990 levels (See Figure 12 e).

The Protocol also sets stringent limits for specific
emission sources (e.g. combustion plant, electricity
production, dry cleaning, cars and lorries) and requires
BAT to keep emissions down. VOC emissions from
products such as paints or aerosols will have to be cut
and farmers will have to take specific measures to control
ammonia emissions. Parties are obligated to either apply
the ELVs or to apply alternative reduction strategies that
achieve equivalent emission levels. Guidance documents,
adopted at the time of adoption of the Protocol, provide
a wide range of abatement techniques and economic
instruments for the reduction of emissions in the relevant
sectors.

At the time of adoption of the Protocol, it was
anticipated that the area in Europe with excessive
levels of acidification would shrink from 93 million
hectares in 1990 to 15 million hectares. Excessive levels
of eutrophication were expected to fall from 165 million
hectares in 1990 to 108 million hectares. The number
of days with excessive ozone levels would be halved,
thereby reducing life-years lost as a result of the chronic
effects of ozone exposure by 2,300,000 in 2010 from
1990. By 2010, it was predicted that there would be
approximately 47,500 fewer premature deaths resulting
from ozone and particulate matter in the air. Finally, the
exposure of vegetation to excessive ozone levels would
be 44% less than in 1990.

At this early stage in the implementation of the Protocol,
Parties should be in a position to provide information on
ELVs for SO,, NO, and VOCs applied to new stationary
and mobile sources, as well as information on measures
used to reduce ammonia emissions from agriculture.

Progress in reducing emissions from new
stationary sources

For new stationary sources, Parties are committed to
applying the ELVs set in annexes IV, V and VI of the
Protocol, within the timeframe specified in annex VIl
Parties that also ratified the 1994 Protocol on Further
Reduction of Sulphur Emissions, such as Germany and
Slovenia, referred to their progress in meeting the ELVs in
that Protocol.

The following countries reported ELVs of 02% for
sulphur content in gas oil from stationary sources before




January 2008 and of 0.1% thereafter: the Czech Republic,
Denmark, Finland (which was already at 0.1% since
2004), Germany, Italy, Lithuania, the Netherlands, Norway,
Slovakia, Slovenia, and Switzerland. Some Parties noted
that these figures were consistent with the EU Council
Directive 1999/32/EC on the sulphur content of certain
liquid fuels, which both Spain and the United Kingdom
indicated they were implementing.

For NO, emissions, Parties that had ratified the Protocol
on Nitrogen Oxides, such as Denmark, Germany and
Slovenia referred back to their implementation of that
Protocol. The emission ceilings set in the Gothenburg
Protocol built on the implementation of the Protocol
on Nitrogen Oxides. For instance, while in Germany,
emissions of NO, decreased from 3,350 kilotonnes in
1987 to 2,055 kilotonnes in 1994, the target year of the
Protocol, its new ceiling under the Gothenburg Protocol
was 1,081 kilotonnes of NO, by 2010.

For VOC emissions, the Gothenburg Protocol sets
ELVs for several sources, such as solvents used in
the car, the printing and the dry cleaning industries.
In the United States, top coat operations in the
automobile and light duty truck sector set the VOC
discharge limit at 1.47kg/litre of applied coating
solids  for those vehicles which construction,
reconstruction, or modification commenced after
5 October 1979. In the Netherlands and Slovakia, this
value was 45 g NMVOC/m? or 1.3 kg/item.

Cyprus, Denmark, Slovakia, Slovenia and Spain referred
to the Council Directive 1999/13/EC of 11 March 1999
on the limitation of emissions of VOCs due to the use
of organic solvents in certain activities and installations.
They indicated they had used this Directive as a basis to
obtain ELVs of 50mg carbon/m3 for adhesive coating.
These same countries together with Norway have
transposed into their respective national legislation
EC Directive 94/63/EC on the control of VOC emissions
resulting from the storage of petrol and its distribution
from terminals to service stations.

Some Parties indicated that the EC Directive on national
emission ceilings for certain atmospheric pollutants
(2001/81/EC) and the Directive on the limitation of
emissions of certain pollutants into the air from large
combustion plants (2001/80/EC) are both relevant to the
Gothenburg Protocol. Cyprus, Denmark, Finland, Norway
and Spain all indicated that they had implemented
the EC directive 2001/80/EC on Large Combustion
Plants while the United Kingdom noted that it was

implementing the National Emission Ceilings Directive
2001/81/EC.

Progress in reducing emissions from mobile
sources

Annex VIl of the Protocol describes ELVs for
passenger cars and light duty vehicles, heavy duty-
vehicles, motorcycles and mopeds and non-road
vehicles and machines. Concerning the quality of
diesel fuel used in vehicles, the annex indicates
maximum limits of 300 mg/kg by 2000 and
50 mag/kg by 2005. In complying with these limits,
the Czech Republic, Finland, Slovenia and Switzerland
reported a maximum sulphur content of 50 mag/kg,
while Slovakia reported a maximum sulphur content of
300 mg/kg.

Some Parties drew attention to the following
EC Directives, which refer to emission limits from
vehicles or machinery: 98/69/EC, 97/68/EC, 2002/88/EC,
2004/26/EC, 70/220/EC and 1999/102/EC. Several Parties,
such as Denmark, Finland, Norway, Slovenia, Spain and
Switzerland indicated that they followed one or more of
these directives.

Alternative emission reduction strategies

As noted above, the Protocol specifies that Parties that
do not wish to apply the ELVs for new stationary sources
specified in annexes IV, V and VI may, as an alternative,
apply different emission reduction strategies that
achieve equivalent overall emission levels for all
source categories together (article 3, paragraph
2). The Netherlands noted it had developed a NO,
emission trading scheme that was applied to all
relevant sectors and set a ceiling of 55 kilotonnes
by 2010. This scheme set performance standard
rates (PSRs) for certain specified processes, by sector
(in g/tonne of product), annually decreasing until
2010. For combustion processes the Netherlands
planned to reduce the PSR from 68 g/GJ in 2005 to
40 g/GJ in 2010. Norway also reported it would apply
emissions permits to its new stationary sources.

Finland noted that it would use alternative emission
reduction strategies for NO_emissions released from new
stationary engines rather than introduce into national
legislation the ELVs in annex V of the Protocol.
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Strategies for reducing ammonia emissions
from agriculture

While emissions of NO,, SO, and VOCs were addressed in
previous protocols to the Convention, the Gothenburg
Protocol was the first Protocol to address ammonia
emissions.

The Czech Republic, Denmark, Finland, Germany,
Lithuania, the Netherlands, Slovenia, Spain, and the
United Kingdom noted that they had established codes
of agricultural practice aimed at reducing ammonia
emissions, while national codes were currently being
prepared by Cyprus, Norway, Switzerland and Ukraine.
A system of air emission permits was used in Cyprus to
help control ammonia emissions from pig and poultry
installations.

Denmark published an Action Plan for Reducing
Ammonia Volatilization from Agriculture in 2001 that was
expected to cut ammonia emissions by approximately
9500 tonnes per year. Measures included: covers on
stores of solid manure that were not in daily use, covers
on slurry containers on livestock holdings, a ban on
surface spreading, a reduction in the time that applied
manure was allowed to remain on the ground surface,
a ban on ammonia treatment of straw and limiting local
ammonia volatilization from livestock in the vicinity of
vulnerable natural habitat types.

Two of the most important measures applied in Finland
under its 1993 code of good agricultural production
were that manure or other organic fertilizers spread in
autumn must be incorporated within 24 hours after
spreading and that manure stored in heaps on fields
must be covered with, for example, a tight cover or
a 10 cm layer of peat. Finland also included a range of
voluntary measures including covering manure stores,
incorporating manure within 4 hours after spreading,
using injection techniques for slurry and urine spreading
or using band spreaders.

Lithuania’s advisory code of good agricultural practice,
published in 2000, included specific measures to

minimize ammonia emissions, such as: livestock density
corresponding to manure application, regulated use
of organic fertilisers (organic fertilisers must not be
spread from 1 December to 1 April on soils that were
frozen, water logged or covered with snow); solid and
liquid manure shall be incorporated into the soil within
12 hours after application; and urine and slurry stores
shall be covered or handled by a method that efficiently
reduced ammonia emissions.

In order to inform target audiences better and
disseminate guidance and best practices on reducing
ammonia emissions, Parties reported on their public
information materials. For instance, Slovenia published
and disseminated 65,000 copies of its advisory code
on good agricultural practice in manure management,
which included provisions on nitrogen, low emission
manure-spreading techniques and possibilities  for
limiting ammonia emissions from mineral fertilizers.
Spain’s guidelines on BAT for intensive pig rearing
and poultry, covered improvements in liquid manure
management and slurry storage. The United Kingdom
published guidance on “Managing Livestock Manures,
booklets 1 to 4" and “Ammonia emissions in the United
Kingdom (2003)" which summarized research on
ammonia emissions, their effects and means to reduce
them.

Finland, the Netherlands and Slovenia indicated that
they had transposed into their respective legislations EC
Directive 91/676/EEC of 12 December 1991 concerning
the protection of waters against pollution caused by
nitrates from agricultural sources.

Finland, the Netherlands, Norway, Slovenia, Switzerland
and the United Kingdom noted that the use of solid
fertilisers based on urea was limited. Ammonium
carbonate fertilisers  were either banned or not
employed in Cyprus, the Czech Republic, Finland,
Germany, Lithuania, Netherlands, Norway, Slovenia,
Spain, Switzerland and the United Kingdom. [ |
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While dissuasive taxes and fines were widespread, many
positive incentives were applied to encourage the use
of renewable energy and cleaner vehicles. In the Czech
Repubilic, in order to encourage the public contribution
to the supply of green electricity, producers of electricity
from renewable sources could choose between support
through a minimum purchase price for electricity or a
"green bonus”on the market price of electricity. Denmark
subsidised wind turbines while Slovenia had a favourable
taxation policyforthe use of biofuelsintransport. Anumber
of Funds supported air quality projects, such as Canada’s
Green Municipal Fund, the Lithuanian Environmental
Investment Fund and Slovenia’s Environmental Fund.

The promotion of alternative fuels was evident across
the region. Armenia reported that it gave priority to
renewable energies as indicated by its law on energy
saving and renewable energy (2004) as well as a fund
for renewable energy (2005). Under Canada’s Wind
Power Production Incentive, companies were eligible
for payments of up to 1.2 cents/kilowatt-hour produced.
Cyprus, which had identified electricity production
as the main source of SO, emissions (69% of national
total) intended to secure liquefied natural gas from
neighbouring countries by 2009. The Czech Republic
aimed to have 8% of its electricity needs covered by
renewable sources by 2010. Lithuania set a goal to
ensure that biofuels (biodiesel, bioethanol) comprised at
least 15% of fuel used in road transport by 2020.

There were clear trends in all responding countries
to retrofit old vehicles (e.g. Canada, the Netherlands,
Switzerland, Ukraine and the United Kingdom). This
generally involved retrofitting soot filters on all categories
of vehicles and mobile machinery. Canada had provided
funding to retrofit approximately 350 pre-1994 buses
nation-wide, nearly 500 school buses in British Columbia
and 70 municipal vehicles in the Vancouver area. Ukraine
had developed an action plan (2004-2010) targeting the
road transport sector, which included retrofitting old
vehicles as well as improving fuel quality and expanded
the use of alternative fuels.

Environmental impact assessments  (EIAs)  were
increasingly required for major new projects in an
attempt to reduce their negative environmental
impact. In the Netherlands, EIAs were mandatory for the
construction of new oil refineries, nuclear power stations,
chemical installations, motorways, railways, airports,
oil and gas pipelines and dams. In Slovenia, EIAs were
required for certain programmes in the fields of, inter alia,
spatial planning, agriculture, energy, industry, transport,
waste and waste water management.

Several directives that make up EU legislation cover
air pollution and many European Parties, including
EU accession countries, reported that they were
incorporating these into their own legal frameworks.
Some of the most relevant directives included: the
National Emission Ceilings (NEC) Directive (2001/81/EC),
the Large Combustion Plants (LCP) Directive (2001/80/
EQ), the Integrated Pollution and Prevention Control
(IPPC) Directive (96/61/EC) as well as more specific
directives, such as those covering sulphur content of
gas oils (93/12/EQ), fuel standards (98/70/EC) and waste
incineration (2000/76/EC).

The Convention has emphasized the need for focused
scientific research since its adoption. To study effects
of pollution, six International Cooperative Programmes
(ICPs) as well as a Task Force on Health were established
to develop research in key areas on the impacts of air
pollution as well as on monitoring and modelling effects
across the region (please refer to ECE/EB.AIR/2006/4,
section 11.B.2, Activities of the Working Group on
Effects). Research has continued at the national level
in an effort to reduce the impact of energy use and to
reduce emissions and depositions of pollutants covered
by the Convention. Canada noted it had researched
the relationship between air pollution sources and
the resulting ambient levels to better define the
environmental benefits of emission reductions. Health
Canada was conducting scientific research on acute
and chronic health effects of ambient and indoor air
pollution, focused particularly on vulnerable groups
such as the elderly, children and those with respiratory
and cardiovascular disorders. The Russian Federation
had increased the effectiveness of power production
by either reconstructing or re-equipping power plants
and by developing non-traditional power engineering.
Switzerland was researching the effects of ozone on
vegetation and of eutrophication in surface waters.

B. Innovative approaches and
emerging technologies

Many Parties reported they were investing in new
technologies to reduce air pollution or to mitigate
its impact. Canada, Cyprus, the Czech Republic,
Denmark, Finland, Germany, Hungary, Italy, Lithuania,
the Netherlands, Slovenia, Spain, Switzerland and the
United Kingdom reported that they were investing
in alternative and renewable energy sources such as
biofuels, wind and solar power. The Netherlands' “MEP”
scheme (Environmental Quality of Power Production),
had allocated € 3.9 billion for renewable power




STRATEGIES AND POLICIES FOR CONTROLLING LONG-RANGE TRANSBOUNDARY AIR POLLUTION IN THE UNECE REGION

production for the years 2005-2010. Many Parties were
identifying ways to reduce overall fuel consumption.
A number of Parties, such as Switzerland, promoted
low consumption vehicles, while others, such as the
Netherlands encouraged a modal shift from road to rail
for both passenger and goods transport.

New technologies were being developed and tested
in different countries, notably through grants such
as those awarded by Norway's Research Council and
Innovation Norway to support the development of
new environmental technologies. In Cyprus, a Research
Promotion Foundation (RPF) supported and funded
environmental projects. Energy efficiency was promoted
through a grants scheme, which subsidized energy
savings in existing industrial installations, heat insulation
of houses as well as co-production of electricity for
heating/cooling systems. The grants scheme also
covered the promotion of renewable energy sources
such as wind parks, solar energy, biomass, photovoltaic
systems and desalination plants operating with
renewable energy sources.

Estonia used computer modelling to develop interactive
air quality management systems where all significant
stationary sources were mapped and models could
predict dispersion from each source. The Environmental
Technology Programme of the Netherlands was set up
with a budget of 5 million euros for 2006 to promote
innovative sustainable technologies in the environmental
fleld with a specific focus in the areas of sustainable
energy, agriculture and mobility. Twenty million euros
were allocated up to 2008 for the Air Quality Innovation
Programme, which is aiming to identify “smart” solutions
for improving air quality around highways. It was also
seeking to reduce truck-based pollution in cities through
zoning.

Since 2002, in an effort to support consumers and
companies making optimal decisions concerning their
choice of energy, all of Sweden’s 290 municipalities have
set up some form of energy advisory service. To stimulate
innovation, Sweden has been promoting technology for
energy efficient products and services in the fields of
heating and control systems, domestic hot water and
sanitary systems, ventilation, white goods, lighting and
industry.

Switzerland reported it was developing a new device to
reduce particle emissions for small-scale wood burning
based on an electrofilter system; the device would be
tested in 2006. It had also invested in developing particle
filter traps combined with a de-NO _ system, which it was
planning to fit to buses.

Ukraine reported that it had identified a sulphur
removal technique that used chemical binding,
which it would implement over the period
2011-2020 during the renovation of its thermal power
plants.

The Netherlands noted it had promoted green
investment since 1995, as another innovative approach
to deal with air quality and environmental problems.
Since the interest on these funds was not always as
attractive as that for traditional funds, the Government
provided a tax compensation that would improve the
rate of return. Environmentally friendly projects that
qualified for green financing included, sustainably built
apartments, windmills and bio-agricultural companies,
as well as nature and forest projects.

C. Cross-sectoral and
multi-pollutant approaches

For most Parties, air quality control extended to other
media such as soil and water. These were often addressed
within national environmental action plans and policies
that reached across sectors, as in the case of the Czech
Republic, Estonia and Slovenia. In Cyprus, decisions
on important environmental issues were taken by the
Council of Ministers, not by the competent Ministry
alone. In the Netherlands, many measures were also part
of the integrated responsibilities of other ministries. At a
European level, the 1998 EU Cardiff process encouraged
the integration of environmental protection into sectoral
policies, particularly energy, transport and agricultural

policy.
Transport planning and traffic management

Parties’ replies showed that significant efforts were
directed toward the transport sector to reduce emissions,
as it was generally recognised as the sector accounting
for a significant proportion of air emissions.

Measures to reduce transport-related air pollution
included retrofitting of old vehicles or encouraging their
scrappage. These approaches were generally promoted
through voluntary schemes and tax reductions.
Moreover, incentives were often offered to promote the
adoption of better and more environmentally friendly
transport (e.g. walking, cycling, car-pooling, public
transport etc) or in the case of private vehicles, to
encourage the use of smaller engines, hybrid engines, or
electric vehicles. These changes were promoted through
grants, tax breaks and public awareness campaigns. For
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instance the Cyprus Institute of Energy operated a grant
scheme, providing financial support for the purchase
of electric or hybrid vehicles. The United Kingdom, “The
Future of Transport White Paper’, (July 2004) encouraged
the development, introduction and uptake of new
vehicle technologies and fuels and investment in public
transport. Planning authorities emphasized accessibility
for public transport, park-and-ride schemes and walking
and cycling paths. For example, the Czech Republic had
adopted a National Cycling Strategy.

Traffic management measures were used by several
Parties to reduce urban air pollution. These measures
included reducing speed limits, alternating traffic and
closing off certain areas to traffic. The United Kingdom
promoted schemes that restricted or excluded less clean
vehicles from certain roads or areas, such as low emission
zones, and land-use and transport planning that helped
reduce road congestion.

Emission-related taxes and fees were another way
that Parties discouraged the use of larger or less
fuel-efficient vehicles. Germany introduced emission-
related landing fees at its airports and imposed a road
toll on heavy goods transported by truck. In Slovenia, a
voluntary agreement aimed to encourage European,
Japanese and Korean car producers to increase their
energy efficiency. The majority of cars sold in Slovenia
came from producers that were taking part in this
scheme.

In the Netherlands, a Decree on Petrol stations prescribed
measures to prevent evaporation to the air (e.g. vapour
return systems) and also measures to prevent leakages
of fuels to groundwater and soil (e.g. using liquid tight
floors and leak proof underground storage). Cyprus,
Finland and Italy had similar measures.

Health policies to mitigate the effects of air
pollution

Air pollution affects not only our ecosystems, but also
human health. Canada, Finland, Lithuania, the Russian
Federation and Slovakia indicated that their Environment
and Health Ministries work closely together to assess
whether substances in commerce posed a risk to
either the environment or the population. In Canada,
for example, all chemical, polymer and biotechnology
substances new to Canadian commerce must undergo
environmental and health risk assessments prior to
manufacture, importation or sale.

Energy policy

Many Parties indicated they were exploring and applying
alternatives to fossil fuels with an emphasis on renewable
energy sources, such as biofuels, solar energy and wind
generators.

Lithuania’s energy strategy was focused on energy
saving and efficiency and the expansion and promotion
of alternative energy sources. The aim was to ensure that
up to 12% of its total primary energy was obtained from
renewable sources by 2010 (including 10.5% derived
from biofuel produced from raw material originating
within the country). Slovenia’s energy policy promoted
renewable energy and energy efficiency. In Switzerland,
a programme called SwissEnergy was launched in 2000,
aimed to improve energy efficiency, to promote the
use of renewable energy and biomass and to facilitate
compliance with the Kyoto protocol.

Agricultural policy and organic farming

Many Parties were promoting organic farming as part of
their agricultural policy. This is important for air pollution
abatement, both because of the limited use of pesticides,
like DDT and other POPs, as well as through the benefit
of more energy efficient agricultural practices. Canada
had developed a set of agri-environmental indicators
(AEls) specific to the agriculture and agri-food sectors
to assess how well agriculture and agri-food systems
managed to conserve natural resources. In Cyprus, a
grant scheme supported organic agriculture, leading,
in 2005, to the proportion of organically produced
goods reaching 1% of agricultural production. In the
Czech Repubilic subsidies supported organic agriculture.
Germany promoted organic farming through public
information and education campaigns, financial
assistance for investment costs and facilitated credit. In
Lithuania, financial assistance for organic farming was
foreseen in its rural development plan for 2003-2006.
The Netherlands aimed to have 10% of its agriculture
converted to organic production by 2010, while
Norway aimed to ensure that 15% of agricultural
production and consumption came from organic
sources by 2015. Slovenia, through its rural development
funds, allocated significant resources to support organic
farming.

Multi-pollutant strategies

Pollution  abatement ~measures and  monitoring
programmes were often applied to more than one
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pollutant For example, where air emission permits were
used, Parties set values across a number of pollutants,
such as SO,, NO,, particulate matter, heavy metals and
POPs. In Canada a multi-pollutant approach was taken
where fuel quality and all conventional pollutants from
internal combustion engines for vehicles, engines
and fuels were covered by regulations. Canada also
developed multimedia Environmental Codes of Practice
for selected sectors (e.g. iron and steel manufacturing,
base metal smelting). Legislation in the Netherlands set
ELVs for multiple pollutants per category of stationary
source, e.g. for waste incinerators ELVs were set for NOX,
SO, VOC, fine dust, heavy metals and POPs.

D. Market-oriented policies
and economic instruments

Market-based policies and economic instruments
include negative incentives such as the levying of taxes,
and positive incentives such as tax breaks and subsidies.
Most Parties reported using a combination of both. In
some cases, for example, tax breaks were applied to new,
cleaner vehicles that functioned on a hybrid engine or
with green electricity, such as in Cyprus. In other cases,
higher taxes were levied on vehicles with bigger engines
and higher emissions, as in Germany.

Positive incentives

Positive incentives include: grants, subsidies, tax
rebates, tax incentives, credit guarantees, soft loans and
tradable permits. All of these aim to have an impact on
individual patterns of consumption and to minimize
air pollution and its effects. In Canada, under the Wind
Power Production Incentive, companies opting for
wind generators were eligible for payments of up to
1.2 cents/kilowatt-hour produced. In Cyprus, since
2004, the owners of vehicles equipped with catalytic
converters paid less tax than owners of non-catalytic
vehicles. Additionally, the following tax incentives were
introduced in November 2003: a 15% discount on the
excise duty for cars with CO, emissions of 150g/km or
less and a 10% penalty on cars with CO, emissions of
275g/km or more. From January 2006 the purchase of
a hybrid car was subsidised by the Government by an
amount of £800 CYP (about Euro 1,350) and incentives
were offered for scrappage of vehicles over 15 years old.
In Lithuania the Environmental Protection Investment
Fund provided subsidies for environmental protection
projects of up to 350,000 litas (approximately 101,000
euros) over a three-year period. The Fund financed

26 environmental protection projects, 18 of which
(70%) were related to pollution reduction, conversion
to cleaner fuels, renovation of home boilers, installation
of air-treatment filters or other energy-saving measures.

Many Parties used subsidies and other financial
incentives to promote the use of renewable energy such
as solar power or wind turbines, including in Austria,
Canada, the Czech Republic, Germany, Italy and the
Netherlands. The Czech Republic reported that it offered
financial support for pilot projects for the supply of
alternative energy, especially thermal energy. Subsidies
could be obtained for the preparation of project
documents and for the implementation of projects with
a maximum of 100,000 euros over three years. Since July
2005, the Netherlands has stimulated the use of sulphur-
free diesel by reducing the tax charged; since June 2005,
the purchase of new diesel-powered cars equipped with
soot filters was encouraged through a 600-euro discount
on the tax for personal motor vehicles. Starting in mid-
2006, a subsidy for retrofitting a soot filter into existing,
trucks, vans, buses, personal cars, diesel powered
locomotives and inland ships would come into force. A
subsidy scheme was also in force since 2006 for catalytic
converters for inland shipping. More than 100 techniques
for the reduction of air pollution (e.g. wet scrubbers,
desulphurisation processes, low NO, burners, catalytic
reduction system, low emission animal housing systems,
etc.) were eligible for fiscal benefits intended to stimulate
environmentally friendly technologies.

In Slovenia, subsidies and soft loans were available
for energy efficiency measures and for the use of
renewable energy sources for households (e.g. solar
heating technologies, energy efficient windows, biomass
heating, heat pumps) and for companies (e.g. biomass
technologies). The United Kingdom has allocated
over £500 million (approximately 740 million euros)
between 2002 and 2008 to support the development of
renewable and low-carbon technologies.

Austria noted it offered subsidies for the rehabilitation of
old residential buildings in order to reduce their impact
on air pollution. Positive incentives in Germany included
tax incentives for the use of low sulphur fuels and for
renewable energies and federal grants to promote public
transport in municipalities.

Tradable permits were also being increasingly utilized
to minimise emissions. Canada reported it had
implemented tradable unit systems to reduce two toxic
substances, tetrachloroethylene and trichloroethylene.
At the provincial level, Ontario’s cap and trade system




STRATEGIES AND POLICIES FOR AIR POLLUTION ABATEMENT

for NO and SO, emissions from power plants and British
Columbia’s differentiated fees for industrial polluters were
noteworthy. At the federal level, a cap and trade system
to phase out methyl bromide and HCFCs had been
introduced. In the Netherlands, a NO_emission trading
system, started in July 2005, was based on performance
standard rates. It focused on extra overall reductions
in addition to those resulting from the ELVs set forth
in national legislation. Slovakia also had an emissions
trading act for SO, and CO..

Negative incentives

Negative incentives include taxes, fees, and various
charges. In the Czech Republic, the Air Protection
Act imposed fees for air pollution for the operators of
very large, large and medium-sized sources and small
stationary sources. For large sources fees were paid into
the State Environmental Fund, which then promoted
projects intended primarily to reduce emissions. For
small sources, the fees went directly to the municipality
and were earmarked for environmental protection.
Germany applied a range of dissuasive market measures
including road user charges for heavy goods transport
and emission-based vehicle taxes. Further planned
measures included the reduction of the distance-related
tax refund for commuters and the equalisation of fuel
tax on petrol and diesel. In Estonia, a plant that emitted
more than was stipulated in its permit was subject to
higher taxes.

In Lithuania, charges on pollutants discharged to the
atmosphere from stationary and mobile pollution
sources were introduced through the 1991 Law
on Pollution Charge. Energy plants with a capacity
exceeding TMW (0.5 MW if solid fuel was used) must
possess an environmental permit. Charges on pollution
from stationary sources were paid according to the
amount of pollutants actually emitted during a reporting
period. If the polluter implemented measures to reduce
pollutant emissions by at least 5 per cent from the
maximum allowable, it would be exempted from the
charge on the pollutants. Exemptions were valid for the
period of implementation of the air pollution abatement
measures, but not more than 3 years.

In Switzerland, two taxes were introduced in 2000. One
was applied to VOCs whereby CHF 3 (approximately
2 euros) per kg of VOC was to be paid on imports of
solvents. The second was on fuel with a sulphur content
higher than 0.1%. Another dissuasive economic tool
applied in Switzerland was the distance-related heavy-
duty fee introduced in 2000. This followed the European

norms (EURO 1, 2 or 3) according to the emission
category. In Slovenia, taxes were applied to waste,
depending on the level of methane emissions.

Public awareness and engagement

National campaigns and programmes to raise public
awareness on energy efficiency and the need to
reduce air pollution were an important component
of air pollution abatement strategies for many Parties.
Parties were also increasingly seeking civil society’s
active engagement. In Armenia, representatives of
non-governmental organizations (NGOs) were asked to
participate in impact assessments for new infrastructure
projects. The Czech Republic reported that it had
established regional energy information centres that
aimed to increase consumers' confidence in alternative
forms of energy. Germany noted it was stepping up its
campaign “New Ways of Driving” to reduce pollution
exacerbated by unsuitable driving practices. The
Netherlands had a similar scheme called “The New
Driving Force” which targeted car drivers, as well as
driving schools and lorry drivers and aimed to improve
both purchasing behaviour and driving styles with the
intention to reduce fuel consumption, emissions and
traffic accidents.

The Netherlands reported it was implementing a plan
that foresaw financial assistance to stimulate consumer
demand and spread information on organic farming
and products. The Ministry of Agriculture, Nature and
Food Quality gave financial support for such publicity
campaigns.

In Canada, public outreach and education programmes
targeted  residential  wood  combustion.  These
programmes focused on describing good burning
practices, including the need to use clean wood fuel
only and advocated the use of wood burning appliances,
which had lower emissions of particulate matter. It also
used a national health-based Air Quality Index (AQI)
as a tool to help citizens understand the links between
human health and air quality, and to empower them to
take individual action to protect their health and that
of their children. Having identified uncontrolled burning
of waste as the main source of dioxin emissions,
Cyprus was preparing an action plan to raise public
awareness regarding emissions from uncontrolled
combustion.

In Switzerland, information campaigns targeted the
general public and consumers to promote products
containing low VOC levels and alkylate fuel for small
engines and machinery. Campaigns were organised to




STRATEGIES AND POLICIES FOR CONTROLLING LONG-RANGE TRANSBOUNDARY AIR POLLUTION IN THE UNECE REGION

ensure the proper collection of waste that contained
mercury or cadmium.

In an effort to engage the public in improving the use
of better quality fuel, the Russian Federation noted
it had conducting advertising campaigns, including
information materials concerning different suppliers and
sellers of fuel. The scheme also awarded petrol stations
offering good quality fuels with a “quality sign” that
buyers could recognize.

Eco-labelling and promotion of
environmentally friendly consumption

Eco-labelling ‘clean” products provides a stamp or
seal of approval to products guaranteeing that their
production has minimized impacts on air pollution or
on the environment more broadly. These schemes draw
on the power of consumers to choose products that
are considered relatively eco-friendly. Such schemes are
becoming more widespread across the UNECE region.

Canada reported it had a scheme Ecologo that provided
consumers with information on the impact that products
had on the environment, including air quality.

The EU ECO-labelling launched in 2004 in Cyprus
awarded a recognisable flower logo to goods or services
that met tough environmental standards.

In the Czech Republic, an Eco-label scheme was
managed by the Agency for Environmentally Sound
Products, which received and processed applications

for use of an “Environmentally Sound Product” label. The
Agency also controlled compliance with the criteria and
conditions for holders of these labels, in accordance with
EU ecolabelling regulations.

Germany used the eco-label “Blue Angel” which
specified the VOC content for a number of products,
such as: low-pollutant paints and varnishes, low-emission
wall paints, low-emission wood products and wood-base
products.

In the Netherlands, products could be assigned a
“Netherlands Environmental Hallmark” which covered,
amongst others, the VOC content of the product.

A voluntary Nordic environmental labelling system
for products was introduced in 1989. The label helps
consumers to identify the products that cause the least
damage to the environment.

Slovenia noted that energy labels for household
appliances (wet appliances, light bulbs, electric ovens, air-
conditioners) were in force. Also minimum standards for
energy efficiency of household freezers and refrigerators
were introduced. Slovenia also had a Renewable Energy
Certificate System that labelled the origin of electricity
(the certifying agency was the Energy Agency of the
Republic of Slovenia).

The United Kingdom reported it had implemented the
EU Energy Labelling Scheme, which made it mandatory
for manufactures to provide information on the energy
efficiency of their products. [ |
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TABLE 1 Sulphur content of gas oil (% or ppm)

Diesel for on-road
vehicles

Diesel for off-road
vehicles and

Gas oil for inland
navigation

Gas oil for heating

engines

Austria <50 ppm < 0.005-0.1% 0.10/0.20%
(< 10 ppm as of 2009)
Canada 15 ppm (2006) 500 ppm (2007) 500 ppm (2007) 5,000 ppm —
15 ppm (2010) 15 ppm (2012) commercial
standard
Czech Republic | 50 ppm 50 ppm 0.2% 0.2%
(10ppm from (10ppm from (0.1% after (0.1% after
January 2008) January 2008) January 2008) January 2008)
Denmark 10 ppm 50 ppm 0.1% after 500 ppm
January 2008)
Finland 50 (10) ppm 50 ppm 0.1% 0.1%
Germany 50 ppm 50 ppm 0.1% S 0.1% S
January 2005 January 2005 January 2008 January 2008
Lithuania (2006) | 50 ppm 2,000 ppm 0.2% 0.2%
Lithuania 10 ppm after January | 1,000 ppm after January| 0.1% after 0.1% after
(post 2008) 2009 2008 1 January 2008 1 January 2008
Netherlands 0.005% 0.2 0.2 02
(gasoil: 0.1 from 2008) | (0.1 from 2008) (0.1 from 2008)
Norway 0.005% NA
Slovakia 50 ppm since 50 ppm since 0.2% since 1 July 2000, | 0.2% since
1 January 2005 1 January 2005 0.1% since January 1 July 2000,
2008 0.1% since
January 2008
Slovenia 50 ppm 0.20% 0.20% 0.20%
(10 ppm after January | (0.10% after (0.10% after (0.10% after
2009) January 2008) January 2008) January 2008)
Switzerland 50 mg/kg 0.2% 0.2% 0.2%
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TABLE 2 Selected measures for reducing lead, mercury and cadmium emissions, by sector

Sector Measure (country)

Press and Blown Glass and Electrostatic precipitators (ESPs) are the most common control used. Fabric filters
Glassware Manufacturing (FFs) with acid and temperature resistant filters, in series with other controls, are
also sometimes used. (the United States)

Cement Available information indicates FFs are the control for PM on all process sources
except kilns. The kilns are controlled with ESPs or FFs.
(the United States)

Bag Bag filters (Cyprus)

l[ron and Steel Production FFs are required for new sources (the United States)

Medical waste Wet scrubbers, dry sorbent injection with FF, or combination wet/dry systems are
usually employed (the United States)

Waste incineration Wet flue gas treatment (Denmark)

Power Plants ESP or FF (Slovenia)

51 Parties, as of 15 September 2007

Albania, Armenia, Austria, Azerbaijan, Belarus, Belgium, Bosnia and Herzegovina,
Bulgaria, Canada, Croatia, Cyprus, Czech Republic, Denmark, Estonia, Finland, France,
Georgia, Germany, Greece, Hungary, Iceland, Ireland, Italy, Kazakhstan, Kyrgyzstan, Latvia,
Liechtenstein, Lithuania, Luxembourg, Malta, Monaco, Montenegro, Netherlands, Norway,

Poland, Portugal, Republic of Moldova, Romania, Russian Federation, Serbia, Slovakia,

Slovenia, Spain, Sweden, Switzerland, the former Yugoslav Republic of Macedonia, Turkey,
Ukraine, United Kingdom, United States and European Community.

FIGURE 1 Parties to the Convention on Long-range Transboundary Air Pollution
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FIGURE 3 Fifth percentile of the maximum critical load for sulphur within the EMEP-50 km grid.
Source: EMEP Status report 1/2007.

FIGURE 4 Fifth percentile of the critical load of nutrient nitrogen within the EMEP-50 km grid.
Source: EMEP Status report 1/2007.
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FIGURE 5 Anthropogenic emission trends of sulphur in the EMEP area 1990-2005 and 2010
(the Gothenburg Protocol target).
Source: EMEP/MSC-W.
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FIGURE 6 Anthropogenic emission trends of nitrogen oxides in the EMEP area 1990-2005 and 2010
(the Gothenburg Protocol target). The figure shows e.g the increase of Russian Federation emissions
between 2002 and 2003.

Source: EMEP/MSC-W.
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FIGURE 7 Anthropogenic emission trends of ammonia in the EMEP area 1990-2005 and 2010
(the Gothenburg Protocol target).
Source: EMEP/MSC-W.
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FIGURE 8 Anthropogenic emission trends of non-methane volatile organic compounds in the EMEP area
1990-2005 and 2010 (the Gothenburg Protocol target).
Source: EMEP/MSC-W.
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Emission trends of POPs in the EMEP area, 1990-2005.

Source: EMEP/MSC-E.
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FIGURE 10 Emission trends of heavy metals in the EMEP area, 1990-2005.
Source: EMEP/MSC-E.
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FIGURE 11 Anthropogenic emission trends of particulate matter in the EMEP area 2000-2005 and 2010
(the Gothenburg Protocol target).
Source: EMEP/MSC-W.
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FIGURE 12 A United States NO_ Emission Trends in PEMA States (1990-2004).
Source: 2006 US/Canada Progress report
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FIGURE 13 Emissions of sulphur in 2005 at 50 km resolution.
Source: EMEP/MSC-W.
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FIGURE 14 Emissions of nitrogen oxides in 2005 at 50 km resolution.
Source EMEP/MSC-W
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FIGURE 15 Emissions of ammonia in 2005 at 50 km resolution. Source EMEP/MSC-W.
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Figure 16 Emissions of NMVOCs in 2005 at 50 km resolution.
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FIGURE 17 A Emissions of PM Coarse in 2005 at 50 km resolution.
Source EMEP/MSC-W.
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FIGURE 17 B Emissions of PM 2.5 in 2005 at 50 km resolution.
Source EMEP/MSC-W.




ANN EX

17 %

1%

1%

6% —_

12 % 56 %

7 % J

FIGURE 18 Anthropogenic emissions per sector of SO_in 2005 in the EMEP area (per cent of total).
Source EMEP/MSC-W.
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FIGURE 19 Anthropogenic emissions per sector of NO_in 2005 in the EMEP area (per cent of total).
Source EMEP/MSC-W.
Key to Figures 18-22: Source categories for SO ,NH,,NO , NMVOCs and PM

Note: Emissions from international shipping in the EMEP area are included in sector 8;
Emissions smaller than 1% has been removed, hence the sum of sector contribution does not necessarily make up to 100% .

mm 1. Combustion in energy and transformation industries E 6. Solvent and other product use
2. Non-industrial combustion plants I 7. Road transport

mm 3. Combustion in manufacturing industry I 8. Other mobile sources and machinery
4. Production processes I 9. Waste treatment and disposal

B 5. Extraction and distribution of fossil B 10. Agriculture

fuels and geothermal energy
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FIGURE 20 Anthropogenic emissions per sector of NMVOCs in 2005 in the EMEP area (per cent of total).
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FIGURE 21 Anthropogenic emissions per sector of NH, in 2005 in the EMEP area (per cent of total).
Source EMEP/MSC-W.

Key to Figures 18-22: Source categories for SO ,NH,,NO , NMVOCs and PM

Note: Emissions from international shipping in the EMEP area are included in sector 8;
Emissions smaller than 1% has been removed, hence the sum of sector contribution does not necessarily make up to 100% .

B 1. Combustion in energy and transformation industries B 6. Solvent and other product use
2. Non-industrial combustion plants I 7. Road transport

mm 3. Combustion in manufacturing industry I 8. Other mobile sources and machinery
4. Production processes B 9. Waste treatment and disposal

B 5. Extraction and distribution of fossil I 10. Agriculture

fuels and geothermal energy
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FIGURE 22 A Anthropogenic emissions per sector of PM 2.5 in 2005 in the EMEP area (per cent of total.
Source EMEP/MSC-W.
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FIGURE 22 B Anthropogenic emissions per sector of PM coarse in 2005 in the EMEP area (per cent of total).
Source EMEP/MSC-W.

Key to Figures 18-22: Source categories for SO ,NH,,NO , NMVOCs and PM

Note: Emissions from international shipping in the EMEP area are included in sector 8;
Emissions smaller than 1% has been removed, hence the sum of sector contribution does not necessarily make up to 100% .

mm 1. Combustion in energy and transformation industries B 6. Solvent and other product use
2. Non-industrial combustion plants I 7. Road transport

mm 3. Combustion in manufacturing industry I 8. Other mobile sources and machinery
4. Production processes B 9. Waste treatment and disposal
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FIGURE 23 Sectoral emissions for heavy metals in 2005 in the EMEP area.
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FIGURE 24 Sectoral emissions for POPs in 2005 in the EMEP area (per cent of total).
Source: MSC-East.
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Figure 25 Reduction in emissions of NO_in the ECE region (1990-2005). Parties to the 1999 Gothenburg
Protocol are on the left, Signatories in the middle and non-Signatories on the right. All Parties to the
Convention are listed.

Source: EMEP/MSC-W.
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FIGURE 26 Reduction in emissions of non-methane volatile organic compounds in the ECE region 1990-
2005. Parties to the 1999 Gothenburg Protocol are on the left, Signatories in the middle and
non-Signatories to the right.

Source: EMEP/MSC-W
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FIGURE 27 Reduction in emissions of sulphur in the UNECE region (1990-2005).
Parties to the 1999 Gothenburg Protocol are on the left, Signatories in the middle and
non-Signatories on the right.

Source: EMEP/MSC-W.
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FIGURE 28 Reduction in emissions of ammonia in the ECE region 1990-2005. Parties to the 1999
Gothenburg Protocol are on the left, Signatories in the middle and non-Signatories to the right.

Source: EMEP/MSC-W.
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Parties to the Gothenburg Protocol

NH, NMVOC NO, SO,
1990 | 2005 | Reduction 1990 2005 | Reduction | 1990 | 2005 | Reduction | 1990 | 2005 | Reduction
Gg Gg % Gg Gg % Gg Gg % Gg Gg %
144 | 57.01 6041 217 147 32.25 361 2334 3533 2008 900.3 55.17
6726 | 55.01 18.21 281.73 101.1 64.10 1584 86.45 4542 42.23 174 58.81
4.5 5.27 -17.11 13.82 11.48 16.93 14.5 17.31 -19.46 36.59 4245 -16.02
156 | 6842 56.14 441 181.8 58.77 544 | 2778 4893 1881 2186 88.38
7378 | 6194 16.05 3612 1253 65.30 2861 1443 49.57 5350 560.1 89.53
1336 | 9254 30.71 169.82 1183 3033 | 273.88 185.8 32.14 177.7 21.86 87.70
3392 | 4014 -18.35 AVl 1102 591 1244 1522 -22.36 2166 1254 42.11
38| 36.22 4.68 2239 1315 41.28 300 1774 40.86 260 69.15 7340
787.1 7353 6.58 2761 1439 47.87 1841 1207 3445 1333 465.5 65.07
3829 | 3176 17.06 2386 977.2 59.05 2966 1627 45.15 3687 706.2 80.85
124 | 80.12 3539 205 177.5 1343 238 203.1 14.68 1010 129.2 87.21
84| 3944 53.05 108 84.1 22.13 158 | 57.63 63.53 222 4373 80.30
7 19 23 15
4689 | 1394 70.26 94.34 62.99 33.23 606 | 4147 37.70 99.69 3.58 96.41
249.7 | 1352 45.84 4654 176.2 62.14 | 55802 | 3442 3832 | 190.01 62.26 67.24
2038 | 23.03 -13.03 294.88 221.7 2483 | 21252 196.9 7.37 52.46 24.08 54.10
64.58 73.1 -13.18 304.45 301.9 082 | 24334 275.1 -13.07 317.2 2149 3225
300 194.3 35.25 772 456.9 40.81 546 311.2 43.00 1311 727.2 4453
5381 | 5238 2.66 37347 198.8 46.76 | 31397 | 2049 34.75 108.5 39.69 6342
24| 1827 23.86 44 4345 124 63 57.74 835 196 41.76 78.70
65| 2693 58.58 137 78.94 4238 222 98.03 55.84 526 89.01 83.08
3918 3683 6.00 21871 14391 3420 | 23161 [ 16983 26.67 20935 | 13271 36.61
3549 14185 13504 16491

FIGURE 29 Percentage reduction of NH_, NMVOC, NO_and SO, (1990-2005) of 1990 level for Parties,
Signatories and non-Signatories to the Gothenburg protocol (as of 23 April 2007).

Note: NE: Not Estimated, NR: Not Relevant (not Party to relevant protocol), Blank: No information.




ANNEX

Signatories to the Gothenburg Protocol

NH NMVOC NO, SO,
1990 | 2005 | Reduction 1990 2005 | Reduction | 1990 | 2005 | Reduction | 1990 | 2005 | Reduction
Gg Gg % Gg Gg % Gg Gg % Gg Gg %
25 81 46.2 72
68.81 63.94 7.08 284.74 154.1 4587 | 211.07 2251 -6.63 74.22 2641 64.42
11207 | 7417 33.82 35432 201.8 4304 | 381.88 | 293.1 23.25 360.8 146.6 59.37
0 556 2808 2256 19.66 2390 2379 046 3143 2066 34.27
79 28042 299.32 486.9
56.66 114.76 86.5 172.44
11006 | 1127 -2.40 106.78 62.11 4184 | 12423 119.1 414 | 18284 704 61.49
465.09 1986 1943 1795
0.21 0.988 0.525 0.113
6296 | 26.68 57.62 123.75 383 69.05| 130.74| 30.98 76.31 174.96 12.68 92.75
508 | 3265 35.73 831 885.4 -6.55 1280 | 8109 36.65 3210 1222 61.94
Non-Signatories to the Gothenburg Protocol
NH, NMVOC NO, SO,
1990 | 2005 | Reduction 1990 2005 | Reduction | 1990 | 2005 | Reduction | 1990 | 2005 | Reduction
Gg Gg % Gg Gg % Gg Gg % Gg Gg %
480
21491 | 1355 36.95 533 188.5 64.63 285 158.6 4433 637 | 7698 87.92
26.02 9.36 64.03 69.71 36.22 48.04 73.7 | 3208 56.44 2728 | 7722 71.70
464 1295 2483
NR NR NR NR
0.49 0.394 355.7 1156
0.001 | 0.006 -567 0.688 0373 45.79 0452 | 0339 24.94 0.074 | 0.056 24.51
7.36 25.08 3441 100.6
1.01 542 11.85 18
NE NE 48.08 3751
1191 531 5542 3668 2567 30.02 3600 2795 22.36 4671 1847 60.46
462.87 643.66 764.6
729 | 260.5 64.27 1369 3239 76.34 1097 | 5134 53.20 2783 1192 57.16
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FIGURE 30 Effects of pollutants covered by the Conventionis protocols.

Pollutant

| Health Effects

| Ecological Effects

damage, premature ageing)
Increased susceptibility to respiratory infection
Asthma attacks

SO, Respiratory and cardiac diseases Acid rain (e.g. damage to fish populations and
Respiratory symptoms in asthmatics forest soils)

NO, Lung irritation (e.g. inflammation, respiratory cell | Acid rain (e.g. damage to fish populations and
damage, premature ageing) forest soils)
Increased susceptibility to respiratory infection Eutrophication (e.g. disruption of ecosystem
Respiratory and cardiac diseases functions, acidification of surface and ground
Asthma attacks waters)

Regional haze
VOCs Lung irritation (e.g. inflammation, respiratory cell | Decreased commercial forest productivity

Damage to ecosystem functions
Regional haze

Ozone (from
NO, and VOC
precursors)

Lung inflammation

Respiratory disease (e.g. asthma and
emphysema)

Impairment of immune system defences

Impede growth, reproduction and health of
plants

Increase plants’susceptibility to disease, pests
and environmental stresses

Reduce agricultural yields

Alter ecosystems through changes in water
movement, mineral/nutrient cycling and
habitat

Kill/damage leaves

Disintegration of organic materials

Heavy metals

Food contamination

Premature death

Bronchitis - chronic and acute

Asthma attacks

Lower and upper respiratory illness
Blood disorders (e.g. lead poisoning)
Effects on functioning of liver, kidneys,
circulatory and nervous systems

Effects on the development of the foetus
and other human health problems caused by
mercury in fish

Affects on the decomposition of organic
matter

Impairs the recycling of important forest
nutrients

Reproductive problems in birds and other
wildlife

Wildlife also harmed by mercury in fish

Burning and scarring of tissues

High blood pressure

Lethal at higher concentrations (can cause
blindness, lung damage, heart attack, death)

POPs Reproductive and immune effects Bioccumulates in animals
Developmental and behavioural abnormalities Ability to build up in the food chain
Cancer

Ammonia Eye and upper respiratory tract irritation Eutrophication (e.g. disruption of natural

ecosystems)

Reduction in egg hatching success in fish,
reduction in growth rate and morphological
development (esp. gills, liver and kidney)
Toxic to fish and aquatic organisms at high
concentrations




ANNEX

FIGURE 31 Ecosystem area protected from acidification in every EMEP-50 km grid
cell for the years 1990, 2000, 2010 and 2020. Source: MNP/CCE.

Acidity CLs: Ecosystems protected 1990 Acidity CLs: Ecosystems protected 2000
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FIGURE 32 Ecosystem area protected from eutrophication in every EMEP-50 km
grid cell for the years 1990, 2000, 2010 and 2020.
Source: MNP/CCE.
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ANNEX

FIGURE 33 Status of ratification of protocols as of 15 September 2007>.

Open for . Number of Number of
Protocol . Entry into force . . .
signature signatures ratifications
Acidification, Eutrophication 1999 2005 31 245
and Ground-level Ozone
Persistent Organic Pollutants 1998 2003 36 29¢
Heavy Metals 1998 2003 36 29¢
Further Reduction of Sulphur 1994 1998 28 27¢
Emissions
Volatile Organic Compounds 1991 1997 23 22f
Nitrogen Oxides 1988 1991 25 319
Reduction in Sulphur Emissions 1985 1987 19 23
European Monitoring and 1984 1988 22 42
Evaluation Programme (EMEP)

o

o

.

a

o

)

>

Updated status can be found at http://www.unece.org/env/Irtap/status/Irtap_s.htm.
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