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Acronyms
	Acronym
	Definition

	CCAC
	Climate and clean Air Coalition

	CLRTAP
	Convention on Long-range Transboundary Air Pollution

	EEA
	European Environment Agency

	GAINS
GP
	IIASA’s Integrated Assessment Model
Gothenburg Protocol

	IPCC
NAEI                     
	Intergovernmental Panel on Climate Change
National Atmospheric Emissions Inventory

	NECD
NMVOC
	National Emissions Ceilings Directive
Non-Methane Volatile Organic Compound

	OSPAR

PM
	Convention for the Protection of the Marine Environment of the North-East Atlantic
Particulate Matter 

	UNDP
	United Nations Development Programme

	UNEP
	United Nations Environment Programme

	UNFCCC
US EPA
	United Nations Framework Convention on Climate Change
United States Environment Protection Agency

	WHO
	World Health Organisation

	
	

	
	CLRTAP Groups/Task Forces

	CCC
	Chemical Coordinating Centre

	CEIP
	Centre on Emissions Inventories and Projections

	CIAM
	Centre on Integrated Assessment Modelling

	EB
	Executive Body (of the CLRTAP)

	EMEP
	European Monitoring and Evaluation Programme

	EPCAC
	TFIAMs group on AQ in Cities

	SB
	Steering Body (of EMEP)

	TFEIP
	Task Force on Emission Inventories and Projections

	TFHTAP
	Task Force on Hemispheric Transport of Air Pollution

	TFIAM
	Task Force on Integrated Assessment Modelling

	TFMM
	Task Force on Measurements and Modelling

	TFRN
	Task Force on Reactive Nitrogen

	TFTEI
	Task Force on Techno-Economic Issues

	WGE
	CLRTAP’s Working Group on Effects

	WGSR
	Working Group on Strategies and Review

	
	





Executive Summary
[bookmark: _Toc228374506][bookmark: _Toc228374551]Overview of priority needs in emissions measurement/research
To be drafted when report is finalised

[bookmark: _Toc228374507][bookmark: _Toc228374552]Priority action plan for the TFEIP to improve co-operation with bodies that fund research programmes
To be drafted when report is finalised



[bookmark: _Toc228374553]Introduction
The EMEP/EEA Air Pollutant Emissions Inventory Guidebook (the “Guidebook”) relies extensively on research programmes and the scientific literature to provide information that allows the accurate quantification of emissions.
Emission measurement programmes are particularly important in allowing the Guidebook to include emission factors for all relevant pollutants across all sources. Outputs from research studies are not limited to emission factors. They are also important in supporting the quantification of activity data, either by directly collecting data/information, by providing proxy data, or supporting the formation of methodologies to calculate activity data.
However, there has been a significant decline in the information available from measurement programmes across the last ~two decades. So, now more than ever, it is important that the emissions inventory community highlight their needs to those funding emission measurement studies, so that the limited resources can be assigned to the highest priority areas.
This is something where, historically, the TFEIP has not had a consistent and robust approach. Some of the TFEIP expert panels do have strong links to research activities, but there are significant gaps and weaknesses across the emission source sectors.
The aim of this report is to make a start in improving the connections between the TFEIP and relevant research communities and funders. It is hoped that, by clearly presenting the TFEIP’s current priority research needs, we are able to be more involved in discussions with funding bodies about priorities, and also ensure that outputs from the wide array of scientific studies can support the maintenance of the Guidebook. 



[bookmark: _Toc228374554]Priority research needs to improve emission estimates 
[bookmark: _Toc228374555]Black Carbon
BC continues to be a priority within the Air Convention. However, it is challenging to update the current BC content in the Guidebook due to the limited scope and amount of emission measurements.
Priority sources to be added by the Expert Panel leaders, but presumably dominated by solid fuel combustion and the residential sector in particular.
[bookmark: _Toc228374556]Condensable PM
The current reporting of PM (inclusion of the condensable component for residential and transport sources, and exclusion from others) is an interim measure. More comprehensive information is needed from emission measurements to move to the ultimate goal of including the condensable component of PM for all sources.
[bookmark: _Toc228374557]Heavy Metals and POPs
Reference to improvement activities in Appendix A. Further/specific needs to be added by expert panel leaders (presumably only Combustion & Industry).
[bookmark: _Toc228374558]New and emerging sources
New and emerging sources typically have a very limited, or no, emission measurement evidence base. Whilst estimates can be taken from laboratory studies or chemical combustion models, emissions in the real-world can vary significantly from these “optimised” conditions.
The extensive transformation of the energy supply chain that is forecast to occur across the next 10+ years means that some of these new and emerging sources are expected to become particularly important components within national emission inventories.
· Hydrogen as a fuel: Emissions from using hydrogen as a fuel are not currently well characterised. Whilst there are several papers in the literature, there is limited information from real world studies. Assessing the emissions is further complicated by the fact that hydrogen is often used by being mixed with natural gas. Increased hydrogen use in future years may also give rise to additional NH3 emissions, because NH3 is considered an effective carrier for Hydrogen. 
· NH3 as a fuel in international shipping: Currently the knowledge of fugitive emissions from stationary industrial sources is being used to estimate likely emissions from international shipping. Whilst this knowledge is expected to be accurate for the NH3 manufacture, transport and storage infrastructure, it is highly questionable as to whether it is representative of handling and use of NH3 on board ships. So, there is a need for real-world measurements or a detailed assessment of NH3 emissions from use in shipping. In addition, more information needs to be gathered on the expected market penetration rates, because it is important to understand whether there is consensus from marine experts on the potential growth scenarios for NH3 use in international shipping.
 
[bookmark: _Toc228374559]Estimates derived from satellite measurement
Non-anthropogenic sources are excluded from the national totals that are used for demonstrating compliance with emission reduction commitments. As a result, national inventory teams typically give these sources less attention/priority. For similar reasons, the contents of the Guidebook for these sources can often be neglected.
Recent developments in the use of satellite measurements mean that emission estimates considered to be robust, are now available for non-anthropogenic sources such as wildfires and soils. So, it is now sensible for the Guidebook to refer to weblinks where these data are available, in addition to presenting more estimation methodologies. But, if this approach is taken, it is important to know that the data source is secure enough to be able to provide data for future years, and it is often the case that these datasets are generated from one-off research studies which do not provide an on-going service.
So, the TFEIP has a need to better understand what robust emissions data derived from satellite measurement is not only available but is secured for future years.

Are there other high priority needs? (bearing in mind that we need to keep this list reasonably short).  


[bookmark: _Toc228374560]Research programmes and potential providers of new emissions data 
[bookmark: _Toc228374561]Introduction
We need to better establish links with research programmes. This would serve several purposes:
· A closer working relationship would allow better sight and understanding of the scope of available outputs from research studies. This would help information flow more directly into the TFEIP and potentially the Guidebook.
· Early sight of upcoming research studies, and an idea of the timelines to which they would deliver useful information to the TFEIP, would allow better planning.
· In much the same way as we co-ordinate information on estimating emissions, we could help to co-ordinate information across different research programmes, to ensure that projects and programmes are complementary and that there is minimal duplication of effort.
· We would be able to express our priorities to the funders, with the hope that they might align some of their funding allocations with the needs expressed by the TFEIP.



[bookmark: _Toc228374562]United Nations initiatives and funding streams
This section still to be developed.
· UNEP Clean Air Flagship: A central UNEP initiative that strengthens government capacities by improving air quality monitoring, strengthening air pollution legislation, and enhancing scientific evidence for policymaking.
· Global Environment Monitoring System (GEMS Air): Led by UNEP, this programme focuses on filling air quality data gaps in developing countries, specifically using low-cost sensor networks to provide real-time data for tracking Particulate Matter and informing urban policy.
· Global Consortium for Better Air Quality Data (CBAQd): Established by UNEP to convene academia, practitioners, and policymakers to improve data transparency and standardise reporting on air pollution emissions.
· Climate and Clean Air Coalition (CCAC): Hosted by UNEP, it researches and implements strategies to reduce short-lived climate pollutants (methane, black carbon, HFCs).
· UN Decade on Ecosystem Restoration (2021-2030): Led by UNEP and FAO, it brings together scientific research and political action to restore ecosystems globally.

[bookmark: _Toc228374563]European Union research programmes
This section still to be developed.
· Horizon Europe (2021-2027): The Horizon programme funds green innovations, focusing on Cluster 5 (Climate, Energy, and Mobility) and Cluster 6 (Food, Bioeconomy, Natural Resources, Agriculture, and Environment).
· LIFE Programme (2021-2027): Focused specifically on environment and climate, featuring sub-programmes for nature/biodiversity, circular economy, climate mitigation, and clean energy transition.
· Innovation Fund: Dedicated to demonstrating innovative low-carbon technologies and net-zero technologies, but may also have relevance for air pollutant emissions.
· European Regional Development Fund (ERDF): Focuses on regional environmental, sustainable development, and green innovation projects.
· Just Transition Fund: Supports the transition to climate neutrality, assisting regions most impacted, but may also have relevance for air pollutant emissions.

[bookmark: _Toc228374564]National research programmes within the EMEP Region
Information still to be collated.

[bookmark: _Toc228374565]National research programmes outside the EMEP Region
Information still to be collated.


[bookmark: _Toc228374566]Improving the TFEIP’s networking, co-operation, and influence
To be populated with specific actions following the completion of the chapters above (which should highlight the opportunities and priorities for building links with research programmes).


[bookmark: _Toc228374567]Conclusions and Recommendations
To be completed in due course.
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[bookmark: _Toc228374568]Appendix A: The highest priority EMEP/EEA Guidebook improvements: Combustion & Industry
The table below is a list of activities that have been identified as being of high and medium priority for updating Combustion and Industry chapters of the Guidebook. It is included here because, unlike Transport and Agriculture, these specific chapters of the Guidebook currently have insufficient support from the emissions inventory community to ensure that most important updates are undertaken.
The scope of the items in the table below is different to the considerations in the main body of the report – the table below including activities such as literature reviews of existing information, whereas the main body of this report focuses on research/measurement programmes that would generate new or improved information.
Table A1 The prioritised improvement list for Combustion & Industry Chapters of the Guidebook
	ID
	Chapter or source
	Issues/shortcomings of the current Guidebook or EFDB content/scope
	Proposed solution/improvement
	Priority

	7
	PRTR data
	Allocation of energy and process emissions, use of PRTR data (best practice)
	Best practise for allocation of energy and process emissions and how countries should treat installation-specific data. T1 and T2 EFs may allocate pollutants to energy and/or process but if countries use PRTR data (T3) many countries do not allocate process and energy emissions. In the Guidebook PM and VOC are usually allocated to the industry sector whereas NOx, SO2 and CO where typically allocated to the energy sector. Additionally how is it best to deal with the threshold of the PRTR in order to avoid underestimation.
	High 

	11
	Biofuels in 1.A.1.a
	A general review of biofuels should be included taking into consideration: biogas, biodiesel, agricultural residues (possibly divided between crops, woody crops, agri-food processing residues), refuse-derived fuels or secondary fuels.
	EFs for biogas are available in 1.A.1 but not for all pollutants. Other biofuels are missing and have to be added where data are available.
	High 

	113
	All
	The listing of the abatement techniques and emission limit values for the different activities should be updated based on the recommendations and BATs provided in the BREFs not only EU Directives.
	TFTEI is working on updating the guidance document concerning the available BATs and AELs from BREFs and/ or EU Directives. It could be interesting to use the outcome to update the proposed control measures in the EMEP GB.
	High 

	2
	PCBs
	Different measurement methods for different source categories
	Clear guidance on which method is used and which method is expected. Major review needed for EFs relating to PCBs
	High 

	12
	2.D
	All chapters have to be revised.
	Revision of all chapters
	High 

	41
	1A4 (small combustion)
	Update existing information in Guidebook with new research
	Review literature: update EFs, appliance type split, pellet quality etc. Pellet quality data is available in Germany from TFZ.
	High 

	1
	Heavy Metals and POPs
	Many sources of EFs for heavy metals and POPs have not been revisited for a long time.
	Review and update where possible. Requires a major review of all sectors and literature survey for each main sector of this set of pollutants (so basically almost all C&I sectors)
	Medium 

	4
	BC
	Different measurement methods for different source categories
	Major review needed for EFs relating to BC.
	Medium 

	8
	Small combustion
	The chapter is very comprehensive and complex and contains many additional information from different data sources, some of them are very uncertain 
	Collect feedback from the inventory compilers on which information is really useful, which information is dispensable, which information is missing. There is also benefit from incorporating the results of the specific review 2022. Major review needed.
	Medium 

	10
	Limit of Quantification
	Several values seem to be below the limit of quantification (for example natural gas: TSP, PM, PCCDF, PAH, all HMs except Hg)
	Improvement of the documentation (no real value: limit of quantification is used or half of limit of quantification is used) general decision necessary how to deal with these values also in time series because the limit of quantification changes.
	Medium 

	13
	1.A.1/2/4
	The Guidebook does not include information on chemical speciation for VOC and PM for this source
	Explore the possibility to include chemical speciation and volatility classes of VOC and PM in the Guidebook
	Medium 

	28
	1A2
	Table 3-2 footnote on page 16: The methodology of emission estimation of combustion activities in large manufacturing plants in 1A2 in the Guidebook is partly based on smaller combustion plants as e.g. household cooking ovens for the BC share. The portability to combustion processes in large manufacturing production processes is not easily comprehensible (table 3.2 says that the basis of the PM2.5 EF for solid fuels could not be determined in the reference.).
	Review references for applicability and revise/improve as needed.
	Medium 

	29
	1A2
	Table 3-2 and 3-5: There are two Tier 1 HCB EFs. The one for combustion in industry using solid fuels (Table 3-2) is not traceable. The second HCB EF for combustion in industry using biomass (Table 3-5) refers to a publication of Michal Syc et al. (2011). The types of fuel and combustion in the study do not represent industrial manufacturing processes. 
	Review references for applicability and revise/improve as needed.
	Medium 

	37
	1.A.3.e
	No default EFs and no description for compressor stations available
	A revised version was published in 2023. However, there was no implementation. It has to be discussed with the transport expert panel since this is considered as a mobile source.
	Medium 

	47
	1A4 (small combustion)
	Table 3.36 Appliance type split according to IIASA GAINS model for the year 2000 General comment on this and following tables; it would be helpful to show where these come from - there are many GAINS scenarios.  Also to include more recent splits than 2010.
	Table 3.36 should be updated and transparently described.
	Medium 

	48
	1A4 (small combustion)
	4.3.5 Medium Combustion Plant directive "...The emission limit values set in the MCPD apply from 20 December 2018 for new plants and 2025 or 2030 for existing plants, depending on size." 
	Provide a summary and refer to the proposed limits in Appendix C.
	Medium 

	50
	1B1a
	NMVOC - EF is too high
	Conduct a literature review to see if alternative NMVOC EFs for 1B1a are available. If so, include as a simple method e.g. EFs from Australia mining sector are ten times lower than existing EF.
The EF is derived from percentage of IPCC methane values (EMEP 2006) - IPCC factors derived from American hard coal -> better take European data from countries with higher tier approaches (Germany, Poland and Spain have good data on lignite mining)
	Medium 

	70
	2A5b
	Construction & Demolition - seems a very elaborate T1 method but there is no T2.  This is an issue as it is a KC for many countries.  Perhaps a way forward is to rebadge T1 as T2 and develop something simpler for T1.  The T3 suggestion is USEPA for elements of operations but USEPA approach has very poor quality ratings for EFs and seems less than helpful.
	Chapter must be revised. A simple T1 approach can be developed based on proxy activity (population, GDP) based on current T1 outputs. Elevate current method to T2 and identify where countries can refine method - for example country-specific information in place of default assumptions and perhaps regional data. Alternative is to develop a more accurate suite of methods based on measurement around such activities. 
	Medium 

	103
	All
	Consideration of EFs that may be relevant for inventory compilers outside EU/EEA.
	Consideration of EFs that may be relevant for inventory compilers outside EU/EEA.
	Medium 

	116
	2D3a
	The TIER 2 EFs in g/kg product, g/ solvent, and g/ person are not provided in Tables 3.2, 3.4, and 3.5 for the same list of products or same product categories
	Harmonise the list of products or product categories in Tables 3.2, 3.4, and 3.5 through providing the corresponding EFs in g/kg solvent, g/kg product, or g/person so that the user has the choice of the method to be used.
	Medium 

	121
	2D3e
	Control measures should be updated based on STS and STM BREFs.
Paragraph 2.3-p:6 mentions the use of HFCs or PFCs as alternatives to CFCs in surface cleaning. Needs updating.
there exist other types of degreasing agents based on the STM BREF
	Improve documentation, and explain that the Kigali  protocol amendment was adopted by certain parties in 2016 to phase down the production of HFC due to its high GWP, and consequently limits were established in the EU regulation 2024/573 to reduce the HFC quantity placed on the market.
	Medium 

	123
	2D3f
	Process Description paragraph (p:3):
The use of tetrachloroethylene has sharply decreased, and regulations to phase it out have been implemented in California and France due to its health impact (CMR cat. 3).
Several alternatives exist nowadays including: hydrocarbons, SolvonK4, propylene glycol ethers, cyclic volatile methyl siloxane, and n-propyl bromide + update control measures: emerging techniques (liquid CO2 cleaning and waterless machines)
	Improve documentation through bibliographic research or using TFTEI informal guidance document (ongoing update)
	Medium 

	124
	2D3f
	The provided TIER 2 EF is for dry cleaning using open-circuit machines. However, in Europe these machines are phased out (Solvent Directive (1999/13/EC). Closed-circuit machines are thus used, and consequently the provided EF is no longer applicable. 
	Update the TIER 2 EF for closed-circuit dry cleaning machines.  It could also be interesting to provide an EF for PER, given that its use has been decreasing.
	Medium 
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