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Introduction

The EPPA Regional workshop on emissions of certain atmospheric pollutants took place on 3-4
February 2021, via live video conference. The workshop was organized in cooperation with TAIEX, and
under the EPPA project work programme, activity 4.2 “NEC Directive capacity building”.
The participants of the workshop came from the relevant authorities of all the EPPA beneficiaries.
They represented the relevant Ministries (with the environment, or agriculture and rural development
portfolio) and other institutions with emission monitoring and reporting responsibilities (environment
protection agencies and hydrometeorological institutes). Civil society from the beneficiaries was
represented by NGOs, as follows: EDEN Center (Albania), Center for Ecology and Energy (Bosnia and
Herzegovina), Green Home (Montenegro), Center for Climate Change- Skopje (North Macedonia), and
the Young Researchers of Serbia. EU Delegations’ representatives in Albania, Bosnia and Herzegovina,
Kosovo*, Montenegro, North Macedonia, and Serbia also attended. Details are available in the list of
participants.
The workshop offered the knowledge and experience of EU Member States (MS), namely Austria,
Slovenia, Croatia, Slovakia; the European Commission, the European Environment Agency (EEA) and the
Secretariat of the Convention on Long-range Transboundary Air Pollution. Details are available in the
agenda.
The presentations are available in both the TAIEX website1 and in the EPPA project website.

2

Objectives of the training and expected results

The aim of the workshop was to increase the knowledge of the Directive on the reduction of
national emissions of certain atmospheric pollutants (NECD) and its implementation. The workshop built
on the current state of implementation in the EPPA countries and on the previous workshop. Special
emphasis was laid on topics such as the preparation of national air pollution control programmes
(NAPCP), including measures for domestic heating and agriculture, emission inventories and gridding of
emissions, and monitoring of air pollution impacts on ecosystems.

3

Highlights

3.1

Introduction to the workshop

Mr. Mihail Dimovski placed the event in the context of the EPPA project work plan, which includes
capacity building in waste, water, air management and nature acquis of the EU. He highlighted the EPPA’s
role in creating bonds between Member States and the beneficiaries for the development of capacities
through knowledge and experience sharing. He also noted that live video conferences, despite its
limitations, allow for a broader participation of air management stakeholders that would otherwise not
be able to participate due to calendar constraints.
Mr. Christian Nagl introduced the goals of the workshop, the logic of the agenda and the topics to
be approached by the speakers. The current workshop is the second on NECD implementation under the
EPPA project. The workshop allows a revision of progress achieved by the beneficiaries since the first
event. The event also brought experience of Member States (MS) with domestic heating and agriculture
emissions, as they are central air management issues for the EPPA beneficiaries.

3.2

Current status of the implementation of the NECD in the beneficiaries - Progress
achieved since the January 2020 NECD workshop, positive examples, lessons learned,
future activities, open questions, main gaps

3.2.1

Albania
The NEC Directive is transposed into national legislation via Law No. 162, dated 04.12.2014 “On
protection of ambient air quality” and a new Decision of Council of Ministers No 162, approved on
19.02.2020 “On the rules on preparation, approval, reassessment and implementation of the national
programmes on reducing the emissions in the air”. However, the NEC directive is not fully transposed, bit
1 https://webgate.ec.europa.eu/TMSWebRestrict/resources/js/app/#/library/detail/70586
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it is at an advanced level (86.3%). The transposition of the remaining articles (4, 5, 8, 9, 10), and Annexes
(Annex II, Annex III (Part 2), Annex IV (Part 2 & Part 4)) and Commission Implementing Decision (EU)
2018/1522 of 11 October 2018, are planned for the near future.
The competent authorities have been appointed. The Ministry of Tourism and Environment (MTE),
is the competent authority for: coordinating the process of preparation of the national air emission
control programmes (NACP), and its updates; manage the monitoring and evaluation system for the
implementation of NACP; coordinate inputs from different sources for assessing potential cross-cutting
effects, especially from those sources that generate the projected activity data (e.g., energy use,
agricultural, industrial) that are used in compiling projections, very important for the effectiveness of the
emission reduction policies and measures; prepare the annual report on the implementation of the
national program for the reduction of air emissions, on the basis of information provided by line
ministries; report annually to the Council of Ministers on the implementation of the NACP, by March 31
of the following year; ensure access to information and public participation during the process of drafting
and approval of national program to reduce air emissions; and communicate with the Secretariat of the
Convention, as the National Focal Point of the LRTAP Convention.
The National Environmental Agency (NEA) is responsible for the preparation of the annual national
air emission inventories; the preparation of the annual informative inventory reports; and the
preparation of emission projections. Other line ministries are responsible for reporting to NEA the
information needed in frame of air emission inventories and their projections and reporting to MTE on
the implementation of the national reduction air emission programs.
Implementation of the NECD is considered at early stage. Albania has addressed its challenges and
needs on air emission inventory, through the draft Action Fiche “Supporting the implementation of
climate, air quality and emissions control legislation and the development of an Environmental
Monitoring and Information System”, submitted through the Albanian Ministry of Europe and Foreign
Affairs to the EU Delegation, in Brussels. National emission reduction commitments (NERC) for the
relevant pollutants have not been established. The consolidation of the emission inventory, modelling
and projections of air emissions, revising emission inventories for the base year need to be properly
addressed in order to set up the national emission reduction commitmens. Albania might need a
transitional period for the implementation of the NECD, depending on the level of emission reductions
agreed. The establishment of the national emission ceilings on the basis of cost estimation is in the
process of negotiation with the Commission, planned for 2024-2027. DSIP should be prepared in the midterm period (2024-2027).
The first national program to reduce air emissions is foreseen to be prepared on April 1, 2022. The
national emission reduction commitments are foreseen to be appointed as a common proposal of the 3
main line ministries responsible for environment, infrastructure and energy, and agriculture. In order to
facilitate inter-institutional cooperation and ensuring implementation of legislation, national
policies/programmes related to air pollution control and air quality improvement, by order of the Prime
Minister, it is foreseen the establishment of the National Clean Air Commission (NCAC). The NCAC will be
composed by representatives from the Ministry and its subordinate structures; line ministries and local
government units; representatives of the industry; representatives of the civil society; representatives of
the scientific community.
During 2020, MTE and other responsible institutions, under the program “Supporting Albanian
Negotiation in Environment, Chapter 27” (SANE27), has been involved on the preparation of the Bilateral
Screening Questions (BSQ) for Air Quality Directives, under chapter 27, including the NEC Directive and
the preparation of an Action Plan for Air quality sub chapter. This document provides the current
situation for each Directive on air quality, as related with level of transposition, status of implementation,
tasks planned to be carried out in the short (2021-2023) and medium term (2024-2027); human and
financial resources needed to fulfil the relevant tasks. The main needs and challenges are also identified.
Albania identified the following needs to fully implement the NEC Directive:
 Technical assistance and awareness raising of responsible institutions is needed to ensure
NECD implementation in place;
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Training activities to strengthen technical administrative capacities of all responsible
institutions in the frame of CLRTAP, Gothenburg Protocol, and air emission inventory
preparation are urgently needed.
Technical capacities at MTE and NEA, on how to calculate air emissions, preparation of the
annual emission projections and how to determine the figures for national emission
ceilings are limited; need for the improvement of the national emission inventory; QA/QC
to check the quality of data and reporting on national emission inventories must be
strengthened;
Technical Assistance is needed for the first National Air Pollution Control Programme for
reduction of national emissions of the relevant pollutants in compliance with NEC
Directive.
No program has been prepared for the progressive reduction of national emissions of the
relevant
pollutants.
Commitments need to be taken by the Line Ministries responsible for main sectors which
contribute to air emissions in the country, as requested by Annex II of the NECD;
Recommendations given by Emission Review Team for Albania, in 2019, and obligations
under CLRTAP/NOx Protocol require technical capacities not in place.

3.2.2

Bosnia and Herzegovina (B&H)
B&H has pre-candidate status regarding the accession to the European Union. The Program of
integration to the EU is under development (deadline by 2021). The country is preparing a strategy of
environment based on the strategies of the entities and Brcko District. There is a general lack of capacities
of the institutions in charge of environment. Although a reform of public administration is necessary, the
country established a coordination mechanism for environmental policy.
The competent authority for the NECD, at state level, is the Ministry of Foreign Trade and Economic
relations, which is responsible for the coordination and implementation of international agreements
relevant for the environment. At the entity level, the Ministries of Environment are responsible for
establishing the regulatory framework, its implementation and enforcement.
B&H is party to the LRTAP Convention and the EMEP protocol. The Gothenburg protocol is not yet
ratified. The country is at an early stage of transposition of the NECD. The laws on air protection on the
entity level are in force (revision process in FB&H). Namely, there are bylaws which regulate emission
polluters from the large combustion plants and other source of emissions; IPPC permits are established
by Laws to the environment protection; there is an adopted NERP (National emission reduction plan for
Large combustion plants in accordance with the obligation regarding the Energy Community treaty). The
NERP will reduce total annual emission of SO2, NOx and dust until 31.12.2027. Some LCP installations,
under opt-out, will be closed by 2024. The B&H Emission Inventory of GHG gasses covers SO2, NH3, NOx,
NMVOCs and other GHG gasses for the period 1990-2014. The inventories are prepared by the
Hydrometeorological Institute of Republika Srpska and the Hydrometeorological Institute of FBiH.
In addition, the regulatory framework in air quality is in line with the CAFE Directive 2008/50/EC
and Directive 2004/107/EC. There are local plans for the improving air quality. The plans include
measures for the prevention and reduction of emissions.
Bosnia and Herzegovina identified the following future steps for the implementation of the NEC
Directive:
 The Program of integration will determine the transposition and implementation of NEC
Directive;
 Reform of public administration is necessary;
 Improve coordination between competent authorities;
 Establish and enhance the accuracy of emission inventories, including emission
projections;
 Ratify the Gothenburg protocol;
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Establish the national emission reduction commitments for SO2, NOx, NMVOC, NH3 and
PM2.5;
Fully transposition of NEC directive;
Prepare the National emission reduction programme;
Develop capacities related to inventory;
Establish and foster institutional arrangements that support the planning, preparation,
and management of inventory;
Support the establishment of a legislative framework to secure permanent funding for
reporting;
Establish a system to identify, collect and record the relevant sectoral data to calculate
emissions in accordance with the relevant tiers in EMEP/EEA guidelines;
Provide technical assistance to staff compiling the inventory and projections;
Adopt tools and software that can support and facilitate reporting.

3.2.3

Kosovo*
Kosovo* has not transposed the NECD. The beneficiary prepared a draft air protection law, where
NECD requirements are considered. It is expected that the law will be submitted to Parliament after
February 2021. The NECD will however only be fully transposed through a by-law complementing the air
protection law. In the meantime, there is an ongoing project on air pollution control, funded by the
Government of Japan, focused on building emission monitoring and inventory capacities in the
administration. The project also resulted in the collection of data, analysis, and preparation of the 1st
emissions inventory for Kosovo*, as well as a study on the effectiveness of existing pollution control
measures.
3.2.4

Montenegro
Montenegro fully aligns with the revised Directive on the reduction of national emissions of certain
atmospheric pollutants (NEC Directive 2016/2284/EU). Montenegro presented an analysis of costeffective emission control strategies for 2020 and 2030, which shall serve as a basis for final agreement
between the EU and Montenegro on its reduction obligations under the NEC Directive.
Montenegro reports on an annual basis its emissions, in line with the Directive and the Convention
on Long-range Transboundary Air Pollution and develops a National Air Pollution Control Programme.
Furthermore, Montenegro enhances the preparation for the implementation of the acquis in this area,
by regularly taking measures to reduce national air pollution, particularly in zones where EU limit values
for air quality are exceeded, and by developing or updating air quality plans, as envisaged by the Directive
on ambient air quality and cleaner air for Europe (Directive 2008/50/EC).
Since the last workshop, Montenegro reported on air emissions to CLRTAP 2020 and updated the
Draft Air Pollution Control Programme (2019) with new emission data from 2020 and with data from recalculated inventory 2018 and integrated into the Draft Strategy for Air Quality Management 2021-2029.
The estimated costs of the Air Pollution Control Programme are 960 million €.
The most expensive measures are on the account of citizens, including increased use of alternative
fuels, new-generation vehicles, electro-mobility in transport (519 million €) and replacement of heating
appliances and energy efficiency measures in individual residential units (371 million €). The ECO-Fund
became functional in March 2020, and the promotion of electro-mobility and energy efficiency are in the
programme of activities. The most cost-efficient measures of the Programme are desulphurisation in TP
Pljevlja (24 million €, with an estimated reduction 37.5 t), and the denitrification in TP Pljevlja
(2.5 million €, estimated reduction 4.5 t).
Further support is needed for emission projections, monitoring of impact on ecosystems, and
emission reduction activities.
3.2.5

North Macedonia
The national emission air inventory for 1990-2018 was reported on 13.02.2020. National air
emission inventory for 1990-2019 is in its final stage. The emission inventory and IIR are reported
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regularly on yearly base for all pollutants for whole time serial starting from 2016. The country plans to
prepare and report IIR in March 2021. The inventory system was established in 2016 with the support of
UBA-Austria. Time series 2005-2018 for transport emissions with the use of COPERT V were calculated
within TAEIX expert missions, but due to limited time for check-up, these emissions will be reported next
year. QA/QC procedures are improving. There was a Stage 3 review conducted in May – September 2020.
Several new NFR categories were calculated as a response to the remarks: 2B10a, 2K, 5B1, 3De, 3Dc.
North Macedonia is also reporting gridding data in the new EMEP grid. Two TAEIX expert mission
trainings on calculations of gridded data, using new EMEP grid, were conducted with UBA in 2016. North
Macedonia is planning to report gridded data in May 2021.
Regarding ecosystem monitoring, the only training was received from the previous EPPA workshop
on NEC Directive. Currently there is an ongoing project for establishment of National Environmental
information system. This system should be established in 2022 and it will be enabling data collection from
different media in one database. North Macedonia has plans to prepare Guidelines for implementation
of article 9, but no activities were undertaken yet.
The most important challenges are:
 Insufficient capacities to assign labor to the preparation and improvement of the emission
inventory and Informative inventory report;
 No budget for development of national emission factors, to conduct scientific studies or
engage experts from universities in air emission inventory and IIR preparation;
 Insufficient detail and activity data for the calculation of some NFRs like solvents,
households fuel consumption. However, a survey on household fuel consumption was
conducted on regional level;
 For most of the NFR sectors, tier 1 methodology is used, due to limitation of activity data;
progress was made in Transport sector;
 No census on national level from 2002 onwards - new census is announced for 2021;
 No legal obligations for reporting of the activity data from relevant institutions (MOUs are
in place); the requirement is planned to be added in the Law on ambient air quality;
 Insufficient knowledge on calculations of uncertainties – a request for training was sent to
EEA
Finally, North Macedonia is planning to take the following short-term steps:
 Preparation and reporting of LPS and gridded data in May 2021
 Reporting of emissions calculated with COPERT V for period 2005-2019
 Implementation of Stage 3 review remarks that were not implemented in this reporting
round due to time limitation.
 Transposition and implementation of NEC Directive is planned to be finalized within IPA II
project “Support in implementation of Air quality directive”. Preparation of projections,
and the National program for emission control and improvement of air emission inventory
are planned to be finalized within this project.
3.2.6

Serbia
The Ministry of Environmental Protection, Department for Air and Ozone Layer Protection is
responsible for transposition and monitoring of the implementation of Directive, determination of NERCs
and development of NAPCP, national focal point for CLRTAP. The Serbian EPA is responsible for preparing
and maintaining the national emission inventories and for fulfilling the obligations of reporting in
accordance with CLRTAP, making information available to the public and the relevant organizations.
Sectoral responsibility will lay on ministries of the sectors concerned, in particularly Ministry of Mining
and Energy, Ministry of Construction, Transport and Infrastructure, Ministry of Agriculture.
The Law on Air Protection and the relevant bylaws regulate the field of emissions of air pollutants
and partially transpose the requirements of Directive 2001/81/EC (“old” NEC Directive). The Regulation
on Methodology for Development of Emission Inventories and Projections for Air Pollutants (OG of the
Republic of Serbia, No. 03/16) prescribes the methodology for annually collecting data for the emission
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inventory of air pollutants and projection of future emissions of air pollutants. There are complimentary
legal acts:
 Law on ratification of the Convention on Long-Range Transboundary Air Pollution (Official
journal of SFRJ, no 11/86)
 Law on ratification of the EMEP Protocol (Official journal of SFRJ, no 11/87)
 Law on ratification of the Protocol on Persistent Organic Pollutants to the CRLTAP (Official
journal of RS, no 1/2012)
 Law on ratification of the Protocol on Heavy Metals to the CRTLAP (Official journal of RS,
no 1/2012)
Serbia currently has not established national emission reduction commitments for SO2, NOx,
NMVOC, NH3 and PM2,5. It has not ratified neither the original Gothenburg protocol to the CLRTAP nor
the amended one. Serbia has the obligation to reduce emissions of NOx, SO2 and dust into the air from
old, large combustion plants in accordance with National Emission Reduction Program (NERP) adopted
in January 2020 and which is in accordance the Energy Community Treaty.
The obligation to prepare a national programme for the progressive reduction of national
emissions pollutants (NEC directive 2001/81/EC) is transposed into national legislation, but the
Programme was not developed. The new NAPCP has not been prepared yet. NAPCP will be based on and
in accordance with the National Air Protection Programme (Strategy) with Action Plan which are under
preparation (IPA project).
SEPA undertakes all activities in the preparation of NFR and IIR tables. All data necessary for the
preparation of these tables were collected in SEPA Serbia is required to report under the Convention and
its protocols on air emissions in accordance with the emission reporting guidelines and methodology
described in the EMEP/EEA 2019 Emission Inventory Guide. Emissions are calculated using a methodology
agreed by the Executive Body - EMEP/EEA 2019 Pollutant Emissions Guide. The emission factors used are
the default. The NFR nomenclature (CLRTAP) is in line with the CRF nomenclature under the UN
Framework Convention on Climate Change (UNFCCC). The national inventory is updated annually to
reflect the availability of new information, sectoral improvements, higher level implementation (for
example, Tier 2), change in methodology, identification of time series inconsistencies. Adjustments are
applied retrospectively to previous years, which makes a difference in previously published data. The
pollutants for which emissions are calculated, are: NOx, NMVOC, SOx, NH3, PM2.5, PM10, TSP, BC, CO, Pb,
Cd, Hg, As, Cr, Cu, Ni, Se, Zn, PCDD, benzo a pyren, benzo, b fluoranthen, benzo k fluoranthen, Indeno
1,2,3 pyrene, Total 1-4 PAH, HCB, PCB.
Monitoring of air pollution effects on terrestrial ecosystems and freshwater ecosystems is at initial
stage and are not yet systematically addressed to the level required under the NEC Directive. Some of
the parameters are monitored by SEPA and Republic hydrometeorological Service of Serbia.
Responsibilities regarding the monitoring of air pollution impacts are not explicitly defined in the national
legal framework. Once this obligation will be transposed into the national legislation it is essential that
procedures are foreseen among the relevant institutions and the Ministry.
The Environment Accession Project is being implemented at the level of the Ministry of
Environmental Protection and supported and funded by the Kingdom of Sweden (Swedish Agency SIDA).
One of the activities within ENVAP 3 is to support the development of a negotiating position for the new
NEC 2016/2284/EU Directive National consultants from the Faculty of Mechanical Engineering University of Belgrade were engaged to perform analysis of the existing national data from the National
Register of the Serbian Environmental Protection Agency and made proposal for calculations under
GAINS model. The calculation of total emissions for five NEC pollutants SO2, NOx, NMVOC, NH3 and PM2.5
was performed for the following years: 2005, 2010, 2015, 2020, 2025 and 2030. As a result of the project,
a proposal of national emission reduction commitments for the period from 2020 to 2029 and after 2030
is given (MTFR scenario), compared to the emissions from 2005 as the base year.
The IPA funded project “EU for better environment - Additional Development of EU Environment
Approximation for Air, Chemicals and Horizontal Acquis" provided an assessment of transposition,
institutional, implementation and enforcement situation concerning air quality, chemicals, and
horizontal EU legislation, thus identifying approximation gaps.
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The National Air Protection Programme (Strategy) with the Action Plan will be developed in the
3rdquarter of 2021 and will define air quality goals and measures for their achievement. It will provide a
basis for further development and adoption of bylaws and the continuation of the implementation of
European legislation in the field of air protection. The Action Plan will contain concrete measures and
activities to monitor, control, prevent and reduce of air pollution, as well as harmful effects on human
health and the environment. The National Air Protection Program (Strategy) will serve as a background
document for Serbia to determine its future NERCs.
A Directive specific implementation plan for the NECD is in process of preparation within the frame
of an IPA project. The specific objective of this DSIP is to enable the Serbian authorities to identify legal,
institutional, and technical measures and financial costs to ensure and to together with the National Air
Protection Programme (Strategy) provide valuable inputs for national negotiating position related to the
compliance with the Directive.
Serbia identified as future steps and challenges the following:
 To enhance accuracy of the emission inventories
 To establish reporting of projections and to ensure adequate resources for that
 To establish the reporting of spatially disaggregated national emission inventories
 To establish NERCs
 Development and implementation of NAPCP (exchange of information, knowledge,
examples of good and bad practices)
 Ratification of the amended Gothenburg protocol as well as amended HM and POPs
protocol
 Support and raising knowledge for implementation of monitoring air pollution impacts
upon ecosystems (Art. 9 NECD)
 Lack of human capacities in SEPA and Ministry
3.2.7

Turkey
The Ministry of Environment and Urbanization is responsible for air quality management.
Responsibilities are divided between the DG for Environmental Management and the DG for
Environmental Impact Assessment, Permit and Audit. The former covers management, legislative issues,
pollution control, national emission inventory reporting, modelling and verification. The latter is
responsible for the national monitoring network, stations’ operational issues, and reporting. The work is
supported by 81 provincial directorates.
Turkey adopted a bylaw on Air Quality Assessment and Management in 2008, followed by efforts
to improve emissions control with twinning and technical assistance projects. In 2012, Turkey submitted
its 1st Reporting of LRTAP Inventory. The National Air Pollution Management System was developed
between 2013 and 2017, resulting in the use of the Air Emission Management HEY Portal (2018).
The HEY Portal is a strategic tool for the air management decision making process. it provides
source-based information, fuel information integrated for solid fuel usage by 2021, cooperation between
regional clean air centres, emission calculation and processing integrated inside, GIS tools, scenario
preferences, model outputs given, emission maps and gridding available, visual outputs, modelling
component.
There have been 3 in-depth reviews of the emission inventory reporting process since 2012, from
CEIP under CLRTAP. They resulted in improvements, such as road transport by COPERT software,
integration with environmental permit data, HEY portal structure saves detailed database, and
institutional cooperation on datasets.
The National Network for Air Quality Monitoring has 355 fixed measurement stations. PM10
measurements are available in all stations, PM2,5 in 162 stations, SO2 in 302 stations, NOx in 296 stations,
O3 in 198 stations, and CO in 186 stations.
By 2021 air quality and sectoral legislation in Turkey is being studied and revised with regard to the
priorities within the country. Sectoral source-based legislation is still under revision. CAAPs are monitored
via central software by the Ministry of Environment and Urbanization and used for provinces’ needs.
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Legislative actions are taken via Local Environmental Boards. Low Emission Zones’ implementation is on
the way.
Turkey envisages the following next steps:
 Air quality maps for all provinces
 Modelling to be finished
 Review of specific case studies
 Update CAAPs
 Develop emission projections
 Create an emission abatement roadmap

3.3

Recent developments in the EU: evaluation of NAPCP. Service Request capacity building
emission inventories, ecosystem monitoring.

Ms. Viviane Andre presented the NECD and its main requirements. Europe’s air quality is
improving, and yet air pollution poses major challenges. There are 400.000 premature deaths per year in
the EU attributed to air pollution. It is calculated that air pollution costs over € 20 billion per year in ‘direct
costs’, and € 330-940 billion per year in ‘indirect costs’. In addition, air pollution contributes to
eutrophication, which currently exceeds accepted limits in 62% of ecosystems.
The NEC Directive is the EU’s tool to reduce emissions, together with source-specific emission
standards such as the IED, Euro and fuel standards, etc. These tools are complemented by the Ambient
Air Quality (AAQ) Directives, which set objectives for good air quality through maximum concentrations
of air polluting substances. In particular, the NECD provides EU-wide 2030 emission reduction
commitments for five main pollutants: sulphur dioxide (-79%), ammonia (-19%), volatile organic
compounds (-40%), nitrogen oxides (-63%), and fine particulate matter (PM2.5, -49%). In 2018, the
measured reductions were: sulphur dioxide (-73%), ammonia (-5%), volatile organic compounds (-30%),
nitrogen oxides (-41%), and fine particulate matter (PM2.5, -25%). The numbers show that the NECD had
an impact, but the EU still needs to work towards achieving the proposed targets until 2030.
The key implementation steps of the Directive are:
 2016: Entry into force of the Directive
 2018: Transposition deadline
 2018: First Clean Air Outlook
 2019: NAPCPs to be submitted
 2020: Commission report on NEC implementation
 2021: Second Clean Air Outlook report
 2022: First inventories compliance check against ERC
The Directive also includes reporting obligations for the Member States (MS). National emission
inventories are reported every year. National emission projections are reported every 2 years. The
National Air Pollution Control Programmes are reported at least every 4 years. Ecosystem monitoring has
2 types of reporting obligations, every 4 years each.
The European Commission (EC) performs inventory reviews, which focused on SO2, NOx, NMVOC,
NH3, PM2.5 in 2018, on POP and Heavy Metals in 2019, gridded data and Large Point Sources in 2020 and
will focus on CO, PM10, Black Carbon in 2021. In order to address the issues found, the EC provided
support to 9 MS, identified common problems and action plans and offered workshops open to all MS.
The EC also reviewed MS NAPCPs resulting in an assessment of the risk of non-compliance with emission
reduction commitments. Notably there are 14 MS at risk of non-compliance with NH3 reduction
commitments in the 2020-2029 period. In the period 2030 and beyond, the risks are higher across the
board, with more MS risking non-compliance for NOx, VOCs, NH3, and PM2.5.
As a follow up to the NAPCPs revision, infringements were opened for MS which had not submitted
NAPCP (8). Reminder was sent to MS projecting non-compliance or for which there is a risk of noncompliance to assess need to update their Policies and Measures (Art. 6(4) of the Directive). A compliance
check, based on 2020 emission inventories, is to be submitted in 2022.
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The first monitoring data of ecosystems was submitted to the EC in 2019. Based on the information
received, the EC considers that the network of sites and reported data are not yet sufficiently
representative and adequate to monitor the effect of air pollution in the European ecosystems. There
are different levels of monitoring intensity among different types of ecosystems, leading to insufficient
representation of ecosystems particularly sensitive to air pollution. The protocols used were in general
split between ICP, EU and national network protocols within the MS. The EC considers it useful to use
optional indicators and the proposed templates, as well as to ensure continuity in reporting. The next
reporting is due in 4 years, when improvements are expected. Capacity building will be provided to
ensure it and it is recommended that ecosystem monitoring works closely with biodiversity policies (2030
strategy, CBD COP, and post 2020 action plan).
The Green Deal brough a new policy dimension: the Zero Pollution Action Plan, expected this year.
The plan aims to strengthen implementation and enforcement, introduce targeted improvements,
integrate governance, including monitoring and Outlook, and drive economic and societal change.

3.4

Current activities under the UNECE LRTAP regarding the Gothenburg Protocol review and
further activities

Mr. Krzysztof Olendrzynski presented the recent developments under the Convention on LongRange Transboundary Air Pollution: Gothenburg Protocol review and other activities. The 58th session of
the Working Group on Strategies and Review (WGSR, 14-17 Dec 2020) began discussions under a
preliminary review of the sufficiency and effectiveness of the Protocol to Abate Acidification,
Eutrophication and Ground-level Ozone (Gothenburg Protocol - GP)2; a new Task Force on Hemispheric
Transport of Air Pollution website was created to enhance communication with policy bodies and Parties
regarding hemispheric transport; it was decided to further investigate the policy and science aspects of
the reporting of the condensable part in emissions of particulate matter within the Gothenburg Protocol
review.
The 40th session of the Executive Body (18 Dec 2020) reviewed the implementation of the 20202021 workplan (science, policy, compliance, capacity building to promote ratification and
implementation in the Eastern Europe, the Caucasus and Central Asia (EECCA) region, communication
and outreach, new workplan item 1.1.5 to carry out tasks to support the review of the Gothenburg
Protocol for all EMEP and Working Group on Effects task forces and centres); adopted the Guidance
document on integrated sustainable nitrogen management (Decision 2020/1) as recommended by
WGSR; and adopted a Plan for undertaking the review of the GP (Decision 2020/2).
The 6th Joint session of EMEP Steering Body/Working Group on Effects (14-17 Sept 2020) offered
contributions of EMEP and WGE communities to the Gothenburg Protocol review; reviewed progress in
activities in 2020 and further work; and facilitated information sharing by the Parties.
Finally, the Convention is also providing capacity building and awareness raising. In the period
2020-21, the following activities are under implementation:
 “Needs driven” assistance program for EECCA countries sponsored by European Union,
Norway, Switzerland, Germany, Sweden, and the Russian Federation;
 Training workshops on the development of national emission inventories in Kazakhstan,
Kyrgyzstan, and Republic of Moldova (first parts: Nov-Dec 2020; second parts: Apr– Jun
2021);
 Development of National Action Plan for ratification of Convention protocols for
Kazakhstan (mid 2020- mid 2021);
 Central Asia Regional Air Quality Management Workshop: Taking Action for Cleaner Air, at
the invitation of US EPA (August 2020);
 Meetings of the EECCA Coordinating Group (May and Oct 2020); joint meeting with TFTEI
- to exchange information and share experience on BAT implementations (planned for
April 2021);
2

https://unece.org/environmental-policy/events/working-group-strategies-and-review-fifty-eighthsession
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3.5

Regional workshop on tier 2 and tier 3 (COPERT model) methods for estimation of road
transport emissions (planned for June 2021).

EEA activities regarding data harvesting and emission data checking

Mr. Federico Antognazza presented the EEA’s activities regarding data harvesting and emission
data checking. He started by reflecting on the nature of emission data reporting. It is the result of a joint
effort between EEA, the countries and ETC/ATNI for which continuous interaction is the key to maintain
and improve the quality of the reported information.
In this approach quality assurance and control are essential. QA is a planned system of review
procedures conducted by personnel not directly involved in the inventory compilation/development
process. QC is a system of routine technical activities to assess and maintain the quality of the inventory
through routine and consistent checks to ensure data integrity, correctness, and completeness, and to
identify and address errors and omissions. EEA collects emission inventories, annually, by the 15th of
February. It provides QA/QC feedback to the countries. The inventories can be resubmitted by the 15th
of March after corrections.

Figure 1 - Data collection, and quality assurance and control workflow

The EEA performs an automatic quality assurance check to improve the quality of the submission,
to provide immediate feedback to reporters on some general characteristic of the submission, and to
prevent from reporting wrong submissions. It includes 3 types of checks: on the obligation (prevent to
report in the wrong obligation), on the reporting template format (check the consistency of the reporting
template within an obligation), and on the reporting template content (checks on some content part of
the reporting template). Additionally, in terms of QA/QC, the data is checked for its transparency,
completeness, consistency, comparability, and accuracy.
The data reporting to EEA will be supported by a website from 2021 onwards. It will collect all
communication and information relevant to reporters, give access to technical guidelines, and provide
visual AQ/QC data viewers.
Furthermore, the EC reviews emissions data reported under NECD, supported by the EEA, including
inventory, projections and LPS and gridded data. The review provides the Member States with
recommendations, revised estimates, and technical corrections. The reviews are supported by EMRTNECD, a webtool, to ensure transparency of the process, consistent approach to all MS and efficiency.

3.6

Slovenian NAPCP and measures for agriculture and domestic heating

Ms. Martina Logar presented the Slovenian National Air Pollution Control Programme, including
measures for agriculture and domestic heating. The national commitments for the reduction of air
pollutant emissions are listed in the table below. The NAPCP should demonstrate compliance with the
Member State’s respective emission reduction commitments and set out how compliance will be
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achieved. The reduction commitments have the year 2005 as base year. The first NAPCPs were due by 1
April 2019.

Figure 2 - Slovenian commitments to air pollutant emissions

Slovenia submitted a draft NAPCP on 20 June 2019 and a final NAPCP on 10 October 2019. It is
based on the national emission inventories for 2017 and it includes projections with existing measures
(WM scenario), and with additional measures (WAM scenario). It also includes the policies and measures
(PaMs). The Ministry of the Environment and Spatial Planning was responsible authority for drawing up
the NAPCP. The Jožef Stefan Institute was contracted by the Ministry to conduct the NAPCP. The
Slovenian Environment Agency, Agricultural Institute of Slovenia and other organisation assisted with the
preparation of NAPCP. It was subject to public consultation, intergovernmental judgement and it was
adopted by the government of the Republic of Slovenia.
The National Government is responsible for the implementation of the NAPCP. The NAPCP consists
of individual policies and measures and thus responsibility for their implementation lays on different
entities and bodies. Annual inventories and projections are prepared to monitor and assess progress
against the targets.
According to the NAPCP projections with existing measures (WM scenario) all the 2020-2029
emission reduction commitments are projected to be achieved. From 2030 onwards commitments for
NMVOC and PM2.5 are projected to be missed, and commitments for SO2, NOx and NH3 commitments are
projected to be achieved. According to the NAPCP projections with additional measures (WAM scenario)
for 2020-2029 Slovenia is projected to achieve greater emission reductions for all NECD pollutants except
SO2 for which emission levels are projected to remain the same compared to the WM scenario. From
2030 onwards commitments for NMVOC and PM2.5 are projected to be missed. Reduction commitments
for 2030 onwards for NMVOC and PM2.5 will be difficult to attain for Slovenia. Despite the greater
emission reductions and additional measures projected emission reductions are insufficient to meet the
2030 onwards NMVOC and PM2.5 commitments.
The Slovenian NAPCP has the following measures:
 SO2 emission reductions
o Measures related to the Trbovlje and Šoštanj thermal power plants
o Application of the IPPC Directive introducing the requirement for installations to
apply the Best Available Techniques (BAT) and to introduce environmental permits
o Reduction of the sulfur content of liquid fuels (diesel, petrol, heating oil)
o Measures to improve energy efficiency in all sectors, most notably in buildings
o Measures to promote renewable energy sources
 NOx emission reductions
o Implementation of primary measures on thermal power plants in the process of
adapting to emission limits for large energy installations and restructuring of the
sector
o Tightening of Euro standards for new vehicles
 NMVOC emission reductions
o Decree on limit values for emissions of volatile organic compounds into the air
from installations using organic solvents
o Tightening of Euro standards for new vehicles
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o

Implementation of regulations on volatile organic compounds to air from petrol
storage and transfer petrol
o Reduction in the level of disposed waste
o Industrial restructuring and improving energy efficiency
o Improving energy efficiency in buildings
 NH3 emission reductions
o Implementation of measures to reduce nitrogen losses in agriculture
 PM2.5 emission reductions
o Decrease in the share of households using wood biomass in old boilers
o Encouraging the replacement of old boilers for wood with modern boilers, heat
pumps, gas condensing boilers
o Encouraging connection to district heating systems
o Tightening of Euro standards for new vehicles
Slovenia as the following, specific measures planed for the domestic heating sector:
 More intensive promotion of replacement of old wood biomass combustion plants with
modern wood biomass installations (Eco label) or heat pump
 Promoting the connection to district heating systems and construction of smaller systems
in areas where forest cover is high
 Restriction on the sale of inefficient wood biomass plants, installation of a new appliance
by certified contractors, with a mandatory demonstration of how to properly use the
newly purchased device
 Establishing the conditions for the professional operation of chimney sweeping services,
introducing the expert supervision of the work of chimney sweeping services, develop
additional education for chimney sweeps
 Raising awareness and educating the users of wood biomass appliances about suitable fuel
and proper operation of device and burning
 Demonstration projects on the proper use of wood biomass plants with a demonstration
of the consequences of improper use.
 Preparation of a programme for the replacement of existing combustion plants and
awareness-raising among socially disadvantaged households on the proper use of wood
biomass plants
Slovenia as the following, specific measures planed for the agriculture sector, which is by far the
largest source of NH3 emissions (more than 90 % of national emissions):
 a reduction in livestock numbers (especially cattle)
 changes in the handling and management of organic manures
 decreased use of nitrogenous fertilizers
 National Advisory Code of Good Agricultural Practice for the control of ammonia emissions
has been established and published on the Ministry website
 National nitrogen balances to monitor changes in total losses of reactive nitrogen from
agriculture is established
 The use of ammonium carbonate fertilizers is prohibited
 Reduction of ammonia emissions from fertilization with mineral fertilizers
 Reduction of ammonia emissions from the storage of livestock manure and fertilization
with livestock manure:
o using low-emission farming methods
o using low-emission storage techniques
o using low-emission manure spreading techniques
o using low protein feeding strategies
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3.7

Slovakian NAPCP and measures for agriculture and domestic heating

Mr. Levente Molnár presented the Slovakian National Air Pollution Control Programme, including
measures for agriculture and domestic heating. The country’s experience is relevant because its PM2.5
emissions are predominantly from domestic heating and it’s NH3 from agriculture.

Figure 3 - Slovakian commitments to air pollutant emissions

The existing measures (WEM) ensure only insufficient reductions. However, the scenario with
additional measures (WAM) shows that it will be possible to comply both with NECD and AQD. In order
to achieve a good, overall result in air quality management, it is necessary to provide support to the local
and regional levels of governance.
In order to better understand the role of domestic heating Slovakia carried out a project to
improving the quality of data from households, using a methodology for total fuel consumption, and
providing a balance of emissions and solid fuels used. The number of inhabited houses in 2011 was
905 815. 284 000 were using coal or wood, and 28 600 had a dormant gas connection.
With the support of LIFE, Slovakia launched a national project called “Live with Energy” between
2009 and 2015. It sought to raise awareness for energy efficiency. Further campaigns are undertaken
every 2 years by several stakeholders (Slovak Environmental Agency, Enviportal, NGOs) to continue
raising awareness for the issue of air quality and energy efficiency.
Additionally, the country implemented support schemes for households. The Slovak Innovation
and Energy Agency allocated 6.6 M€ between 2009 and 2011 that resulted in 5410 solar collectors for
households, 39 solar collectors for residential / apartment blocks, 1427 biomass boilers for households.
A second programme, Green to Households, allocated 45 M€ between 2015 and 2018 for the same
purposes. The programme as 48 M€ to spend between 2019 and 2023. The funds come from the
European Regional Development Fund and the National budget (Operational Programme Quality of
Environment). The first phase resulted in 18 501 installations of PV, solar collectors, heat pumps and
biomass boilers with a total capacity of 141.6 MW. The second phase seeks to install a further 140 MW.
The system works through vouchers that households can apply to. Once the voucher is received,
the household has 30 days to engage a contractor, that must install the device within 3 months and later
apply for a reimbursement. The Slovak Innovation and Energy Agency examines the accuracy of
documents and reimburses the expenses of the contractor.
Another support measure was the boiler exchange programme, in which the state offered a
subsidy for replacing old boilers and heat insulation. The funds were prioritized for households where
energy efficiency is required and for areas where district heating does not exist. The objective was to
replace 19 000 wood or coal boilers for condensing gas boilers with a budget of 30 ME.
The awareness raising and support measures are complemented with enforcement checks.
Inspection of households using solid fuels (with thermal input of 10 to 300 kW) is made up of regular,
preventive controls and follow up controls. Air quality modelling for PM2.5 shows a significant reduction
of the pollutant by 2030 due to these measures.
In terms of agriculture, Slovakia committed to reduce NH3 by 30 % compared to 2005 emission
levels. Measures to reduce NH3, CH4 and N2O include animal diets (low protein diets, feed additives),
animal housing (air scrubbers, manure removal), manure treatment (anaerobic digesters, acidification),
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manure storage (covers), and manure application (shallow injection). These measures ensure that the
amounts of nitrogen used are adapted to the needs of cultivated plants and farmed animals; that
nitrogen sources are stored efficiently, used and applied in a timely manner (using appropriate
techniques); and that all relevant nitrogen loss pathways shall be considered in a coherent way to ensure
that the measures do not have unintended side effects.

3.8

Implementation of the NAPCP and measures for agriculture and domestic heating in
Croatia

Ms. Sandra Krmpotić presented the Croatian Air Pollution Control Programme 2020 -2029. The first
draft of the Initial National Pollution Control Programme (NAPCP) according to the Article 6(1) of the
NECD and in accordance with Part I of Annex III was prepared in the II quarter of 2018 with intention to
be adopted by the Government by 1 April 2019, however a delay occurred, owing to the need for revision
and harmonization with the first draft of the Integrated Energy and Climate Plan of the Republic of Croatia
for the period 2021-2030 which was completed in December 2018. An advanced draft of the initial NAPCP
in accordance with the Commission Implementing Decision (EU) 2018/1522 was submitted to the
European Commission by 1 April 2019. The initial NAPCP was adopted by the Croatian Government on
19 September 2019 and submitted to the EIONET Central Data Repository (CDR).
The NAPCP was developed using available emission data sources, namely the Informative
Inventory Report (IIR 2018), and on the basis of the Expert background document (Contract: Ministry emission inventory authorised legal person). Emission Inventory for the historic year 2016 underpinning
the projections used for the NAPCP. The Programme was subject to stakeholder consultations and
dialogues across ministries and local authorities aiming to identify synergies between air pollution
policies and policies on climate change, renewable energy, energy saving, transport, urban mobility,
agriculture, waste, and nature protection. There were also bilateral sectorial consultations with the
Ministry of Agriculture giving accent to PaMs for NH3 emissions reduction from agriculture and
implementation of national Principles of Good Agricultural Practice. Finally, there were also public
consultations.
In 2018, agriculture was the main source for emissions of NH3 (81.5%), HCB (47.3%), NOx (13.5%),
TSP (12.9%), NMVOC (12.5%), and PM10 (11%). About 83.8 % of NH3 emissions in Croatia originate from
the agriculture sector, in which source category manure management account for about 60.1 % and the
rest of the sector´s emissions (23.7 %) originate from mineral N-fertilizers application. Emissions have
decrease by 34.7 % since 1990, however, since 2014 the trend has been inverted and they are increasing
again.
The currently applied and adopted PaMs in Agriculture sector, whose impact is integrated into the
scenario with the existing measures consist of executing the Rural Development Programme for the
period 2014-2020, which includes changing the system of cattle farming (manure removal system and
genetic improvement) and diet (increasing digestibility, improving the quality of voluminous forage,
improving grazing systems, use of additives in animal feed). Projections in the WM scenario show that it
is expected to meet the NH3 emission reduction commitment for 2020. However, given that the key
source of NH3 emissions is the agriculture sector, which is expected to increase the number of livestock,
there is no significant further decline in emission in the WM scenario. In the period from 2020 to 2030 it
is expected that emissions will increase by 6 %, which would lead to an increase in emissions in 2030 by
12 % compared to the emission reduction commitment for 2030.
Additional measures are therefore necessary. The WAM scenario includes the following additional
measures to be implemented between 2020 and 2030 by the Ministry of Agriculture:
 Change in the diet of cattle and pigs and animal feed quality.
 Anaerobic decomposition of manure and biogas production
 Improving cattle facilities and system of animal waste management
 Improvement of mineral fertilizers application methods
 Hydro meliorative interventions and systems of protection against natural disasters
 Introduction of new cultivars, varieties, and cultures
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Preparation of the National advisory principles of good agricultural practice in accordance
with the Framework principles of good agricultural practice for mitigation of ammonia
emissions of the United Nations Economic Commission for Europe from 2014
Projections show that it is expected to meet the quota and emission reduction commitment for
NH3 only in the WAM scenario. In the WAM scenario up to 2030, an additional emission reduction of
8.89 kt NH3 is achieved in comparison to the WM scenario, with the emission reduction being 15.6 %
below the obligation for 2030 (in the WM scenario the emission level is 12.4 % above the obligation for
2030). The main impact on NH3 emission reduction is achieved by measures in the agriculture sector.
Regarding energy, fuel combustion and fugitive emissions are the main source of air pollution in
Croatia. The energy sector contributes the most to the following substances: to the total SO2 emission
with 98.7%, NOx with 84.7%, NMVOC with 44.4%, NH3 with 9%, TSP with 42.5%, PM2,5 with 92.6%, PM10
with 74.3%, BC with 95.3%, CO with 99.6%, Pb with 74.9%, Cd with 84.3%, Hg with 85.3%, As with 89.3%,
Cr with 94.8%, Cu with 91.6%, Ni with 97.6%, Se with 44.9%, Zn with 99.6%, PCDD / PCDF with 93.5%,
PAH with 99.5% and HCB with 52.6%.
Residential emissions from combustion activities are important. Emissions from small combustion
installations are significant due to their numbers, different type of combustion techniques applied, and
range of efficiencies and emissions. Many of them have no abatement measures nor low efficiency
measures. In the residential sector in particular, the installations are very diverse, strongly depending on
national and regional factors including quality of fuel supply. They contributed with 81.2% of total
emissions in 2018. The emissions have decreased by 25.8 % since 1990 and by 3 % compared to 2017. A
significant reduction since 2005 is a result of gradual replacement of certain percentage of traditional
domestic stoves and manual single house boilers with advanced/ecolabelled stoves and boilers and pellet
stoves and boilers.
Currently there are 29 measures applied and adopted in the energy sector, whose impact is
integrated into the scenario with the existing measures. They include:
 Program for the energy renovation of family housing
 Labelling the energy efficiency of household appliances
 Eco-design of energy-using products
 Program for the reduction of energy poverty
 Education in energy efficiency
 Program for the energy efficiency in heating and cooling
 Promotion of the use of renewable energy sources and energy efficiency by FZOEU (The
Environmental Protection and Energy Efficiency Fund) resources
The further introduction of emission reduction measures in the domestic sector is a priority, such
as raising public awareness with regard to health risks connected with air pollution; providing information
on the relation between different methods/fuels used for household heating and the AQ at local scale;
promoting the use of good quality fuels, the proper wood usage in heaters and effective heating
installations; broad dissemination of information on good practices for the operation and maintenance
of heating installations (proper combustion techniques, ensuring good technical state of household
heating devices and the chimney).
Croatia has established national model of co-financing for energy efficient domestic heating
systems/devices in household using of the Environmental Protection and Energy Efficiency Fund funds.
The Environmental Protection and Energy Efficiency Fund is the central point for collecting of extra
budgetary resources based on the polluter pays principle. . The subsidy for energy efficient domestic
heating systems/devices in household available through the public calls varies between 40 % to 80 %
depending on where the home is located, with a higher priority and subvention to homes in areas of
concern, then to homes in mountain areas and finally to other areas.
Moreover, Croatia recognizes the need to take even more steps to meet the challenge. They
include better data collection regarding residential combustion to enable better calculation of emissions
and better modelling; promoting other emission reduction measures (e.g., renewable energy use, ban of
waste combustion in households, energy efficiency of households); promoting available financial support
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mechanisms (co-funding for boilers and EE renovation of buildings); and better coherence between
climate, energy, and air quality policies.

3.9

Measures for agriculture and domestic heating; implementation of the NAPCP in Austria

Mr. Christian Nagl presented the Austrian NAPCP, namely its implementation and specific
measures for agriculture and domestic heating. The Programme was published in 20193 (it is under
update). Overall, the requirements for NAPCP are largely met by Austria. However, the review authorised
by the European Commission identified some problems. The PaMs reporting tool of EEA is not used; the
projected improvements in AQ under WAM scenario are not described in terms of the projected degree
of compliance with EU AQ objectives; non-compliance with NH3 ERC; high risk of non-compliance also for
NOx, PM2.5 for 2030 ERC; no With-Additional-Measures (WAM) scenario for NH3.
The main measures of the programme target traffic and buildings. For the former measures include
freight transport logistics, rail transport, e-mobility. For the latter, the measures include thermal
renovation, renewable energy (latest biomass facility), heat pumps, solar thermal energy, use of district
heating (incl. industrial waste heat). In terms of industry, measures beyond BAT, include further
DeCONOx systems in the cement industry, improvements to DENOx systems in the iron & steel industry,
reduction of NOx & dust emissions in the paper and pulp industry.
In order to tackle agricultural emissions, Austria already introduced an Emission Law Air (EG-L
2018), which created a nationwide ban on the use of ammonium carbonate in fertilisers. Further
measures under discussion with the agricultural sector include livestock manure feeding strategies; lowemission housing systems; low-emission manure storage; and low emission manure spreading. The
measures under discussion have the potential to reduce emissions by 3 % whereas Austria’s ERC is 12 %.
The major challenges experienced by Austria in agriculture are that so far there is no tie between
measures and agricultural subsidies under CAP. Cattle farms are not included in IED. The small scale of
farms in Austria makes technological measures not cost-efficient and the practice of loose-housing
systems for cattle lead to increased NH3 emissions.
Of use for the EPPA beneficiaries are some of the lessons learnt in Austria regarding agricultural
emissions. It is key to involve stakeholders in policy discussions; the Code for Good Agricultural Practice
for Reducing Ammonia Emissions is a good education and awareness raising tool; banning agricultural
waste burning is a very effective measure; and data collection must be precise to reflect improvements,
or changes, in the emission inventory.
The major challenges Austria faces regarding domestic heating are related to the implementation
of national targets at provincial and municipal levels. Local conditions (geomorphological, infrastructural,
local services, etc) will be determinant to the choices made for reduction measures. The layered
governance also requires that funding must be coordinated, efficient and effective. In addition, data at
local level is essential to monitor emissions and the measures’ impact.
At the moment, Austria is replacing all oil heating systems and the majority of gas heating systems
until 2040. There is an ongoing discussion about gas heating systems (where replacement might lead to
increase in air pollutant emissions). Building renovation is considered decisive, but the extent of the built
environment raises scale problems. Austria also adopted the Environment Investment Subsidy (UFI)
criteria for supporting heating plants, which is quite stringent for PM.
Based on Austria’s experience, the main recommendations for domestic heating are:
 NAPCP, NECP: consistent datasets for climate, energy, air emissions important (same data
base for all topics used by Umweltbundesamt)
 Coal should not be replaced by other fossil fuel type (oil, gas): go directly to renewables
 Biomass is necessary for climate change mitigation measures by using low emission
technology and energy efficiency criteria
 Selection of energy carriers should be suited to the local situation regarding availability
and demand, environmental situation, and capacities of service providers
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Ban of waste incineration in domestic heating: supported by effective waste collection, use
of modern heating systems, awareness raising and controls
Empowerment of users to properly operate heating systems
Standardization of fuels is essential (e.g., pellets)
Stringent building code, requirements for insulation etc. important for new buildings
Technology and improvements must be reflected in emission inventory, otherwise no
improvements due to measures will be seen
Social aspects are important to be considered from the beginning of the planning of
measures.

3.10 Measures for agriculture to reduce NH3 emissions
Ms. Barbara Amon presented mitigation measures for agriculture to reduce NH3 emissions. The
first related to livestock feeding. Ms. Barbara Amon recommended to avoid N surplus from the very
beginning of the manure management continuum by adjusting animal diet to animal performance and
to reduce N excretion with the urine. For dairy cattle she recommended the reduction of crude protein
content in the diet, the of increase milk yield with moderate level of concentrates, and the increase of
production cycles per cow. For pigs, it is recommended to reduce the crude protein content in the diet
and introduce multiphase feeding.
The second set of measures is related to livestock housing. The following are good practices:
 reduction of indoor temperature
 reduction of emitting surfaces, reduction of soiled areas
 reduction of air flow over soiled surfaces
 use of additives (e.g., urease inhibitors, acidification)
 regular removal of slurry to an outside store
 in the longer term: smart barns with optimized ventilation
For manure storage, treatment and use, Ms. Barbara Amon recommended that manure be stored
outside the barn, that slurry stones be covered, and that manure be treated to reduce slurry dry matter
content and to increase NH4 content. In addition, slurry separation, anaerobic digestion and acidification
are recommended. The application of manure should make maximum use of manure nutrients, be done
with low trajectories, applied in accordance with crop demand (amount and timing), and be immediately
incorporated.
Ms. Barbara Amon also provided an overview on the process of applying best practices to
environmental needs. The first step is to gain a detailed understanding of emission processes, namely its
drivers and possible control methods. The second is the consideration of pollutants and their interactions.
These include interactions with climate change, animal welfare, landscape and with different emissions.
Step 3 is the development of flexible concepts for environmental improvement, thus acknowledging that
there is no one size fits all solution. Each region will have to address its own circumstances and constraints
based on the flexible interpretation of environmental sustainability.
Ms. Barbara Amon also presented MS experience with the inventory preparation of NH3 from
agriculture, including feed intake, animal diet, animal performance, manure production, housing
systems, storage outside housing systems, grazing, manure processing, manure application, etc. It is
recommended to obtain regular data via surveys. In this context she also presented the European
Agricultural Gaseous Emissions Inventory Researchers Network, a group of emission inventory experts
that seeks to achieve a detailed overview of present best available inventory techniques and initiate a
collaborative process to improve national emission inventories. Among their outputs are:
 Comparison of models used for national agricultural ammonia emission inventories in
Europe: Liquid manure systems and litter-based manure systems
 Emissions of ammonia, nitrous oxide, and methane during the management of solid
manures. A review.
 NH3 emissions and N use efficiency of livestock production in the EAGER countries
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Development of NH3 emissions per animal place for dairy cows and fattening pigs from
1990 to 2010 in the EAGER countries
 Review on emission factors from slurry stores
The presentation finished with information about the Mitigating Emissions from Livestock Systems
project, which also seeks to improve national inventories and projections, to quantify the costs and
benefits of mitigation measures in national inventories, to reduce the costs of collecting activity data, to
investigate how transparency can be retained in more complex inventories, in order to enable their
external review and prove efficacy of mitigation measures.
High quality inventory reporting is essential to reflect the current situation and to show the effect
of mitigation measures. Countries are encouraged to use country specific, sophisticated emission
inventory methods and models. This requires detailed activity data, high quality emission factors and the
use of models that combine both. Inventories must be reliable, transparent, consistent, comparable,
complete, and accurate.

3.11 Ecosystem monitoring data reported under the EU NEC-Directive – lessons learnt in
Austria
Ms. Ika Djukic presented the reporting of ecosystem monitoring data, namely the lessons learnt in
Austria. She started by establishing the importance of ecosystem monitoring with the example of
elevated runoff nitrate concentration with high deposition on European plant communities. Tree growth
increases with N deposition until a species-specific threshold. This relationship is tree species specific,
but the implication is that excessive N deposition can negatively affect forest growth in Europe.
EU Member States have to set up and operate a network of monitoring sites that meets the
requirements of Article 9 of the NEC-Directive to provide the knowledge base for the assessment of the
effectiveness of the NEC-Directive in protecting the environment, namely with respect to the impacts of
sulphur oxides (SOX), nitrogen oxides (NOX), ammonia (NH3), and ground level ozone (i.e., acidification,
eutrophication, ozone damage or changes in biodiversity). The requirement is in accordance with the 7th
Environmental Action Plan: “air pollution and its impacts on ecosystems and biodiversity are further
reduced with the long-term aim of not exceeding critical loads and levels” and it also relates to the Clean
Air Programme for Europe with its target for a reduction by 35 % of the ecosystem area subjected to
eutrophication by 2030, compared with 2005.
The reporting timeline requires that countries report by 1 July 2018 and every four years thereafter
the location of the monitoring sites and the associated indicators used for monitoring air pollution
impacts (Article 10(4)(a)); and report by 1 July 2019 and every four years thereafter the monitoring data
referred to Article 9 (Article 10(4)(b)). The Commission reported by 1 April 2020 and every four years
thereafter, to the European Parliament and the Council, on the progress towards the Union's biodiversity
and ecosystem objectives.
Site selection (EU COM 2019/C 92/01) should cover major ecosystem types: grasslands, cropland,
forests, heathland and shrubs, wetlands, river, and lakes. The sites should not experience local pollution
or management impacts but aerial long-range pollution. The sites should be distributed along a gradient
with high and low critical loads/levels. A cost-effective and risk-based approach is preferred, meaning
that existing monitoring sites should be reinforced.
Austria is characterized by 47 % forest, 32 % agricultural use (½ crops, ½ grassland), 7 % lakes,
rivers, alpine-nival zone, and 14 % settlement areas. In terms of acidification (sulphur and nitrogen) there
is almost no exceedance of Critical Loads for acidification, due to high share of areas with carbonate rock
and a strong decrease in S emissions and deposition. There are high atmospheric nitrogen loads in the
northern limestone Alps due to precipitation and emission sources. The total (dry and wet) N deposition
since 1880 is 3-5-fold the preindustrial N deposition. The nitrogen critical load exceedance in Austria
affects 59% of sensitive ecosystem types and 66% of those with critical load exceedance in 2010. The
area with exceedance is decreasing but will remain at ~ 40-50% in 2030.
The ecosystem monitoring sites in Austria were selected based on the availability of long-term data
and existing monitoring activities, namely ICP Forests (6 level II sites, since ~1985, partly LTER), ICP
Integrated Monitoring (2 terrestrial sites + 1 freshwater, since ~1992, partly LTER), WFD reference
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stations (9 sites, since 2003), and AREC Alpine grassland site (next reporting). The current monitoring
system complies with the ecosystem representation requirements for forest and aquatic ecosystems,
although biodiversity data especially for freshwater were relatively limited. Improved manual with
standard reporting templates will back-up the activity. Important next steps for ecosystem monitoring in
Austria is to select and assign monitoring sites in underrepresented ecosystems (e.g. grassland) as well
as to improve ozone damage monitoring.
Ms. Ika Djukic concluded with recommendations for the EPPA beneficiaries:
 Prefer monitoring sites that serves data provision for different programs: National air
quality, LTRAP Convention, EMEP, NEC-D, as it is a cost-efficient manner of implementing
monitoring. Countries can rely on knowledge exchange/training, manuals.
 Ensure monitoring resources, for instance through the integration in diverse Research
Infrastructure and Monitoring (e.g., National Parks, eLTER), and research projects
 Data management is essential: countries should develop shared infrastructure, standards,
tools (national database, EIONET, ICP, etc.), as well as data quality control/quality
assurance
 Air pollution impact monitoring is a matter of incremental improvement.

3.12 Ecosystem monitoring in Slovakia
Ms. Mária Solmošiová presented Slovakia’s experience with ecosystem monitoring. Slovakia as 6
major types of ecosystems: rivers, wetlands, grasslands, heathlands, forests, and croplands. In setting up
the network, Slovakia was aiming to have a fully operational network, to be incrementally improved and
implemented in a way that reinforced the existing ecosystem monitoring network. The impacts of SO X,
NOX, NH3 and ozone were considered. The preparation included identifying the relevant existing
monitoring sites, map overlap, and final selection. Coordination was ensured with other monitoring
programs under the EU and it entailed cooperation with the Slovak environment agency.
Ambient air was already monitored by the Slovak Hydrometeorological Institute through the
National Air Quality Monitoring Network (NAQMN) with 40 permanent stations and mathematical
modelling. Forests monitoring was in place by the Forest Research Institute in Zvolen (since 2006 as part
of the National Forest Centre), which contributed to the European Forest Monitoring System (ICP Forests)
with 112 permanent monitoring plots (PMP) in a 16 x 16 km² network and 7 PMP for selected forest
ecosystems (intensive monitoring, level II monitoring). Soils were monitored by the National Agricultural
and Food Centre - Soil Science and Conservation Research Institute (NAFC-SSCRI) with 316 monitoring
sites. Water was monitored by the Water Research Institute (WRI) with a stable monitoring network and
a network of changing collection points (443 sites in basic and operating monitoring, and groundwater
quality monitored in 591 basic and operated monitoring objects).
The first phase of building the network consisted in the overlapping of the maps of the different
types of ecosystems with average annual concentrations models of pollutants. The design of the MS has
respected the diversity of representation of individual groups of ecosystems. The geo-spatial data on air
quality obtained using modelling for pollutants were used, and locations with exceeded critical pollution
levels for SO2 (exceedance in the territory of the Horná Nitra Region) and NO2 (no Slovak region above
the critical level of pollution) were considered. In the second and third phases the areas of interest were
overlapped with the national monitoring sites maps and protect areas. As the final step a proposal for
the NECD monitoring network was proposed.
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Figure 4 - NECD monitoring network in Slovakia

In spite of having to face small problems, Slovakia managed to report the monitoring sites on time.
The main lessons learnt from the process are that working closely with national experts is essential,
together with having in-situ visits, improving based on EC comments and having a vision for the future.

3.13 Gridding of emission data in Austria
Ms. Christine Brendle presented the gridding of emission data in Austria. When preparing gridding,
there are 3 elements to consider:
 Management
o Having a list available proxy data, „granularity“
o Deciding on temporal and spatial resolution
o Having a list of further data sources (requests to other bodies)
o Checking cross border issues – fractions
 Structural and spatial disparities
o Topographical conditions
o Socio-economic disparities
 Others
o Budget for data resources
o Licensing data
Austria’s grid definition as well as for complete EMEP domain is available in the EMEP website4.
Data is structured in 2 management components: the GIS data, that includes large point sources, river
network, municipal boundaries, EMEP grid, transport network, etc., and the statistical data, which
includes pollutant inventories, population, traffic data, heating, and buildings data, etc. There are
challenges in managing all the data sources, as follows:
 Timeseries, Reference Year
 Outdated data, uncertainties
 Match GIS Data source and statistical data (time reference differs, spatial adjustments)
 Interpolation methods
 Same data for more than one year period
 Weighting of data; method development
 Agricultural data versus employee statistics (level of automation in agriculture an
industries)
 Consider data licensing use for calculations and / or visualization
 Discussions with the client about presentation and classification methods of results.
The treatment and analysis of data results in gridded emissions as in the example below.
4

https://www.ceip.at/the-emep-grid/grid-definiton
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Figure 5 - Spatial distribution of NH3 in Austria (2015)

Gridding in the beneficiaries can rely on already existing sources of data such as Corine Land Cover,
Open street map, National Cadastre/ Statistical Agencies, INSPIRE, PSI Directive (EU Directive on the reuse of public sector information), data collections of macroregional initiatives, i.e., Danube Reference
Data and Service Infrastructure (DRDSI).

3.14 Gridding of emission data in Europe
Mr. Robert Wankmüller presented the compiling of gridded emissions for the EMEP domain. EMEP
started in 1984 with a 150 × 150 km² polar-stereographic grid. From 1999 to 2008 the grid was
50 × 50 km² polar-stereographic. From 2013 on there was an increase in the spatial resolution to
0.1°x0.1° (long/lat); the new EMEP domain covers the geographic area between 30°N-82°N latitude and
30°W-90°E longitude.

Figure 6 - EMEP grid cover

For all countries/areas within the new EMEP domain grid definitions can be downloaded in
different formats from the CEIP website (https://www.ceip.at/the-emep-grid/grid-definition). Proxy
grids as well as reported grids should be prepared using this grid definitions. Available formats are Excel
tables, CSV files, ESRI shape files. For each country/sector combination the gridding system is searching
for available reported grid and LPS data and for other available proxy data (CAMS, EDGAR, E-PRTR) and
is automatically setting the best proxy information for a certain country/sector combination based on a
ruleset which is defined within the system. There are automated quality checks implemented to the
gridding system, namely checks on the spatial input data as well as checks on the grid results.
Currently, most European countries are reporting grid-data for main pollutants (NOx, NMVOC, SOx,
NH3, CO, PM2.5, PM10), priority heavy metals (Pb, Cd, Hg) and POPs (PCDD/PCDF, PAH, HCB). For countries/
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areas with no reporting, missing data must be filled with data from other sources or by expert estimates.
Gap-filling on national sector emission level is necessary if there is no reported inventory data at all; if
the reported inventory data is incomplete; if the reported inventory (or a part of the inventory) has to be
replaced because of quality issues. Gap-filling of spatial sector emission distribution on grid cell level is
necessary if reported gridded data is missing; if the reported gridded data (or parts of it) cannot be used
because of quality issues.
Data processed by CEIP were reported by the Parties to the LRTAP Convention as sectoral
emissions (NFR14) and National Total emissions according to the UNECE guidelines for reporting
emissions and projections data under the LRTAP Convention, Annex I (UNECE 2014). For gap-filling and
gridding by CEIP, the NFR14 sector data are aggregated to 13 GNFR sectors. In several cases, no data were
submitted by the countries, or the reporting is not complete or contains errors. Before these emission
data can be used by modellers, missing/erroneous information has to be filled in/replaced. To gapfill/replace emissions data, CEIP applied a systematic quality control and gap-filling routine.
The dataset of reported emissions is checked to ascertain where data is missing and to evaluate
the plausibility of those emissions. To do this, a routine, coded in the open-source statistical programming
environment, retrieves the current dataset of reported emissions and processes these data with other
datasets like previously reported and gap-filled EMEP datasets, independent emissions datasets like
EDGAR or GAINS, and data on economic indices like GDP or capita. For each pollutant of each country,
quality control graphs are generated, which assigned experts evaluate the plausibility. Based on the
generated quality control graphs, CEIP experts check where data are missing, and if the reported
emissions are plausible. Where data is missing and/or implausible, CEIP experts must select the most
appropriate gap filling/replacement option: replacement of all or certain sectors, single or multi-year
extrapolation, ratio, interpolation.
These gap-filled national emissions on GNFR sector level must be spatially distributed, using
reported emission grids where available, or the spatial information of emission grids from other sources,
like CAMS and EDGAR. For each pollutant/country/sector combination it must be decided which spatial
„proxy data“ should be used for the distribution of the gap-filled sector emission. A gridding system,
developed by CEIP, is helping with these decisions and calculating the EMEP datasets of gridded
emissions.

3.15 Discussion
The participants split in 3 thematic groups in order to facilitate a final discussion, whose main
objective was to offer the opportunity to ask specific questions, share lessons learnt between the
beneficiaries, and to identify further support that can be provided within EPPA’s work plan. The 3 groups
were:
 Ecosystem monitoring (Chair: Ms. Ika Djukic, with participation of Mr. Martin Schneekloth)
 Gridding of emission data (Chair: Mr. Robert Wankmüller, Ms. Christine Brendle)
 Preparation of emission inventories (Chair: Ms. Katarina Mareckova)
3.15.1 Ecosystem monitoring
Montenegro is planning to start the process of implementation of ecosystem monitoring, but it
lacks data, expertise, and resources. Montenegro will need technical assistance. In response, it was
suggested that Montenegro uses some of the existing data at the EU level (links to them provided in the
presentation). Additionally, the first steps of the process are to identify dominant ecosystems types in
the given country (for instance, using Corine land cover) and to identify the pollution gradient related to
Sox, NOx, NH3, Ozone (link to critical loads, ozone, and NOx). That information should be overlaid on
existing monitoring sites. Site selection should be restricted to the sites where one can assure long-term
monitoring /reporting. The monitoring/reporting can be improved gradually. It is key to start taking the
first steps. The Slovakian representative emphasized the importance of having an overview on reporting
obligations in order to wisely select/upgrade monitoring sites that can then server for different data
provisions. There was concern related to the reporting formats, which deviate from the already existing
monitoring/reporting formats relevant for NEC-D reporting, so that additional work is needed.
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3.15.2 Gridding of emission data
The group discussed technicalities of gridding, such as how to deal with different grid resolutions,
availability of data in time series, and other problems of availability of proxy data for gridding. The
following open resources for gridding were discussed and shared among the participants:
 https://mapcruzin.com/
 https://ec.europa.eu/eurostat/web/gisco/overview
 https://www.openstreetmap.org/
 https://land.copernicus.eu/pan-european/corine-land-cover/clc2018
 https://land.copernicus.eu/pan-european/GHSL/european-settlement-map
 https://eccad.aeris-data.fr/
 https://edgar.jrc.ec.europa.eu/
 https://data.europa.eu/euodp/de/data/
 https://ec.europa.eu/eurostat/web/gisco/overview
 http://web.archive.org/web/20190917100945/
 https://inspire-regadmin.jrc.ec.europa.eu/drdsi/state-of-play.htm
It was noted that the beneficiaries’ administrations have limited GIS capacities, which is a limitation
in gridding obligations. They also requested the establishment of a helpdesk to assist them with specific
gridding problems.
3.15.3 Preparation of emission inventories
Ms. Katarina Mareckova briefly discussed Emission Inventories, Review on NECD and CLRTAP
submissions. In response, there were several reactions from the beneficiaries. In Turkey, the main issues
in establishing emission inventories are on national systems. The situation changed regarding the staff
assignments structurally including provincial directorates’ and Regional Clean Air Centers’ staff, as well
as staff changes (only 3 colleagues are working on emission inventories currently). Turkey reported that
it is working on the implementation of review recommendations; mandatory pollutants will be reported,
gridded data is almost ready for submission. Provided data viewers are used and considered as very
useful.
Albania gave feedback on the problems to report emissions on a regular basis; main issues are
concerned with National Systems, as there is not enough trained staff working on the calculations of
emissions as well as on the implementation of recommendations. Due to the COVID-19 situation in 2020
there was no possibility to implement recommendations from previous reviews to the inventory and
therefore no submission was provided in 2020. Ms. Katarina Mareckova and Ms. Marion Pinterits
recommended to put focus on the regular provision of submissions of inventory data; recommendations
from previous reviews should be implemented as far as feasible for Albania.
Bosnia Herzegovina did not provide any emission data so far. The country provided information
that problems on the calculation of emissions are mainly caused by issues with the National Systems;
understaffed departments as well as the administrative structure cause problems. Bosnia Herzegovina
has established a Greenhouse Gas (GHG) Inventory for the years 1990-2014. Ms. Katarina Mareckova
proposed to set up an emission inventory for Air Pollutants on the basis of the GHG inventory and to use
Activity data from this source as well as Tier 1 methodology and emission factors from the EMEP/EEA
Guidebook 2019.

4

Conclusions

The EPPA Regional workshop on emissions of certain atmospheric pollutants offered the
knowledge and experience of EU Member States (MS), namely Austria, Slovenia, Croatia, Slovakia; the
European Commission, the European Environment Agency (EEA) and the Secretariat of Convention on
Long-range Transboundary Air Pollution on important aspects of implementing the NEC Directive.
The workshop started with an overview of the Directive and some of its requirements, as well as a
review of its implementation status by EU Member States. As a result of the NAPCPs, the EC assessed the
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risk of non-compliance with emission reduction commitments. Notably there are 14 MS at risk of noncompliance with NH3 reduction commitments in the 2020-2029 period. In the period 2030 and beyond,
the risks are higher across the board, with more MS risking non-compliance for NOx, VOCs, NH3, and
PM2.5. Based on the first monitoring data of ecosystems the EC considers that the network of sites and
reported data are not yet sufficiently representative and adequate to monitor the effect of air pollution
in the European ecosystems. There are different levels of monitoring intensity among different types of
ecosystems, leading to insufficient representation of ecosystems particularly sensitive to air pollution.
Participants were informed on the latest developments within the UNECE LRTAP Convention,
which include a review of the sufficiency and effectiveness of the Protocol to Abate Acidification,
Eutrophication and Ground-level Ozone (Gothenburg Protocol - GP) and several capacity building and
awareness raising initiatives.
The EEA provided information on the methods of receiving and performing quality control and
assurance on inventory data. The data reporting to EEA will be supported by a website from 2021
onwards. It will collect all communication and information relevant to reporters, give access to technical
guidelines, and provide visual AQ/QC data viewers.
The workshop offered specific case studies of MS National Air Pollution Control Programmes
(Slovenia, Slovakia, Croatia, Austria), in particular the measures to mitigate emissions from agriculture
and domestic heating, 2 sectors of strategic importance for the EPPA beneficiaries in their efforts to
improve air quality management.
Responding to another challenge of the NECD, that of ecosystem monitoring, Austria and Slovakia
presented their experiences in planning and deploying a monitoring network to track the impacts of air
pollution in ecosystems. Their experience shows that it is vital to integrate NECD ecosystem monitoring
with previous networks and to ensure synergies with reporting requirements under other EU acquis.
The final technical topics were best gridding practices from the national level (Austria), and a howto of griding within EMEP.
The workshop also offered the forum for the countries to present and discuss their challenges in
the implementation of NECD. At the moment, the EPPA beneficiaries are still in a process of legislative
alignment. The main challenges are related with inventory completeness and reporting, the preparation
or implementation of air pollution prevention programmes and the establishment of ecosystem
monitoring networks and they stem from a lack of technical capacities, human and financial resources,
availability of data, and inter-institutional coordination.
Workshop outputs
The workshop’s main outputs were:
 Review of the existing situation regarding the state of inventories under LRTAP
(monitoring, data, reporting) in EPPA beneficiaries
 Review of the state of alignment with the NEC Directive in EPPA beneficiaries
 Enhanced understanding of the challenges and tasks connected with the implementation
of the NECD
 Identified key challenges for the implementation of the NEC Directive in EPPA beneficiaries
 Enhanced exchange of experiences and knowledge between the beneficiaries and EU
Member states in air quality management, especially NECD topics (national air pollution
control programmes, emission inventories and projections, ecosystem monitoring of air
pollution impacts)
 Exchange of experience regarding the National Air Pollution Control Programmes,
especially regarding agriculture and domestic heating measures
 Enhanced understanding of gridding requirements and available open resources that can
assist the EPPA beneficiaries to grid emission data
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5

Evaluation

The participants were asked to evaluate the workshop by TAIEX using an online survey after the event.
The evaluation results are presented below in a summary table.
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Endnotes
* This designation is without prejudice to positions on status, and is in line with UNSC 1244 and the ICJ
Opinion on the Kosovo Declaration of Independence.
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