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History of changes

HISTORY OF CHANGES

Version Publication date Change

1.0 2/2026 Initial version

Contributors

The content of Deliverable 6.4 is the result of contribution from IVL Swedish
Environmental Research Institute , University of Angers, Michael Holland, Joseph
Spadaro, and Anthesis AB.
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Project Abstract

VALESOR aims to make majorcontributions to the
scientific and policy efforts to accommodate
economic values of environmental stressors more
homogeneously in policy making and planning.
The environmental stressors of concern for
VALESOR are chemical stressors such as
chemicals and dr pollutants transmitted via air,
water, and soil vectors. VALESOR has developed
an innovative website tool for stakeholders to
assess health and economic consequences of
planned variations in exposure to chemical
stressors. VALESOR has also engaged in
substantial outreach activities to promote the
consideration of environmental stressors in
economic decision making and to facilitate an
establishment of a trans-disciplinary consistency
in values used when valuing environmental
stressors.

VALESOR project: Fact box

VALESOR will increase the number of
human health endpoints considered in
economic welfare assessments of
exposure to chemical and air pollution in
connection with recent results and

current projects. Based on earlier
research and engagement with other
programs, VALESOR will clarify which
input knowledge is important prior to
calculating economic values associated
with pollution. VALESOR will benefit from
the experience and knowhow of several of
its partners who have already developed
models and / or tools targeting air
pollution and its economic impacts.
VALESOR will make concrete guidance
with respect to how key economic
wellbeing values should be used by policy
makers.

VALESOR has developed a stateof-the-art environmental economic model which is as
complete as practically possible in its representation of the economic values of pollution.

VALESOR has increased the number of human health endpoints considered in economic
welfare assessments of exposure to chemicals and air pollution in connection with recent
results and current projects. Based on earlier research and engagement with other
programs, VALESOR has clarified which input knowledge is important prior to calculati ng
economic values associated with pollution. VALESOR benefited from the experience and
knowhow of several of its partners who have already developed models and / or tools
targeting air pollution and its health and environmental impacts. VALESOR makes
concrete guidance with respect to how key economic wellbeing values should be used by
policy makers.
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Deliverable Abstract

Work Package 6 of VALESOR has the following objectives:

i Establish expert roster to support the Alpha RiskPoll (ARP) model and VALESOR tool
development.

1 Gather expert and stakeholder input to the updated ARP model and VALESOR online
tool.

1 Disseminate information on the ARP v2.0 model and the VALESOR online tool.

Deliverable 6.4 7 report on the workshops devoted to the definition of end users 6
requirements i addresses these objectives bygummarizing the content and the main
outcomes of several stakeholder workshopsheld during the VALESOR project. Although
each workshop had its own specific objective and focusthe main overall goal of this
workshop series was to involve potential users of the VALESOR online toolearly in the
tool development process, to increase opportunities to identify, specify, and prioritize en d
user needsin the final version of the tool.

Four workshops were held at different stages of the tool development: fromé pr i o t o
writing technical specificationsd tThe 6t esting
workshopsopartici pants i potential end usersi represented broad range or organisations

such asnational and local-level authorities, academia andresearchinstitute s, NGOs,

international organisat ions, industries. St akeh ol der sé6 comments and s
reflecting different perspectiveson the possible areas ofuse ofthe tool, were carefully

documented and considered in the development processto the extent possible given

project budget and resource constraints. Some of the suggestions were pubn the list of

futher VALESOR development possibilities.

The iterative process of stakeholder involvement via workshops was meant to show

d e v e | avfflimgness@o implement in the tool functionality and design features
specifically mentioned as user-friendly and/or useful by end users. Including stakeholders
early in the development process increasedits transparency and contributed to broader
acceptance of the final version of the tool

Deliverable D6.4 specifies venue, programme, participation, discussion points and main
outcomes for each of theworkshops and summarizes the impact of the entire workshop
series ontool development.
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Overview of VALESOR end user workshops

The following workshops within VALESOR project had the purpose of engagingpotential end
users of the VALESOR toolto identify, document and take into consideration their
requirements and needsearly in the development process:

1. Internal w orkshop on the vision of ARP and VALESOR (19 October 2023) focused
on the view of the VALESOR partners, mainly developers and experienced users of the ARP
model, on further development of ARP and the online VALESOR tool.

2. Stakeholder workshop on policy making usefulness of VALESOR tool (24
November 2024 ), or end-user workshop 1,demonstrated to potential users planned
features and functionality of the tool at the
3. Stakeholder workshop on demonstration and testing of VALESOR tool (3
September 2025) , or end-user workshop 2, was held to provide potential end users with
opportunities to test the actual toolds functi

specific focus on the AIR module.

4. Stakeholder workshop prior to official launching of VALESOR tool (23 October
202 5), or end-user workshop 3, demonstrated almost the final version of the tool and was
focused mainly on the CHEM module functionality and design.

www.valesor.eu | valesor@univ-angers.fr 8
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1. Internal workshop on the vision of ARP and VALESOR

Purpose of the workshop: To define main areas of application of ARP v2.0 and the online tool,
specify their desirable design and functionality features, clarify which functionalities of the
ARP model to be transferred to the online tool.

Workshop 19/10 -2023 : Venue, programme, participants

The workshop was held on October 19th, 2023, online. The workshop programme is presented
in Box 1.

Box 1: Programme of the Internal workshop on the vision of ARP and VALESOR (19/10 -
2023) .

Program me of the Internal workshop on the vision of ARP and VALESOR
(19/10 - 2023 ):

1 (30 min) Presentation from participants based on prepared questions.
91 (30 min) Discussion 1: Defining the ARP model.

1 (30 min) Discussion 2: From the ARP model to the online tool.

1 (30 min) Summary: Conclusions and remaining questions.

The following experts within the VALESOR project organized and attended the workshop:
Francesco Forastiere(ltaly)

Joseph Spadaro,SERC(ltaly)

Mike Holland, EMRC (UK)

Natasa Dragic, University of Novi Sad (Serbia)

Simone Schuscht,INERIS (France)

Stefan Astrom, Anthesis (Sweden).

=A =4 -8 -8 8 -9

Workshop 19/10-2023: Summary of p resentations and discussions

The first workshop on identification of end user needs included only VALESOR partners,
several of which are developers and/or experienced users of the ARP modelThe workshop was
focused on the APR model as background of the VALESOR tool to develop, but the discussions
also touched on the specific functionalities of the online tool. The experts have together
developed and separately answered a lisof initial questions covering their vision of the
VALESOR tool and future updates in ARP:

T How would you like to use the ARP model and/or online tool?

1 What results do you expect to get from ARP model and/or online tool?

1 Which information and data do you want to be able to impo rt/export from the ARP
model and/or online tool?

The discussionshave shown that ARP model is expected to be usedo estimate the
environmental burden of disease(EBD) and health impact assessment(HIA), on the national ,
above-national (EU) or sub-national level (municipalities, cities) , on the time horizon from
early 2000 -ies to about 2100.

Users would like to be able to import exposure data (preferably both annual -average and
short-term) and population for relevant countries or regions. Emissions as alternative starting
point to exposure (asimplemented in ARP) were suggested.

www.valesor.eu | valesor@univ-angers.fr 9
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Users agree that the tool should provide a set of default input data: response functions (ERFs),
unit costs, population data, baseline health data. Default data should cover at leastthe dvider
Europebddomain (Europe, Central Asia, maybe North Africa i to be decided). In addition, u sers
expressed interest in high level of data flexibility, implying possibility to modify as much
default input data as possible,and use own estimates instead of defaults.

Transparent documentation of all references and data sources for default values was
highlighted as a pre-requisite of acceptance of the tool by users and reliability of the generated
results. Also, all the equations and all underlying assumptions in calculations should be
available for a user.

Users would like to be able toget the following results:

1 Health impact expressed as number of cases or deathsas well as in alternative metrics:
years oflife lost (YOLLSs) for mortality , quality -adjusted life years (QALY) or/and
disability -adjusted life years (DALY) for morbidity.

1 Estimates of damagefor EBD and HIA, in total and by cost component (e.g. market and
non-market costs separately).

The online tool should allow for easy switch between selected parameters for instance,
between results presented in cases and in QALY/DALY.

Users would like to see results in a form of tables and, where possible, chartsthat can be
downloaded and further processed outside of the tool. Tables and charts should present,
except for the totals, distribution of the results by health outcome, by pollutant , by
country/region, by mortality/morbidity, by core/noncore impacts 1 where such presentation
do not pose risks of double-counting.

If possible, the tool should be able to operate with gridded data, e.g. gridded exposure as
inputs and impact/damage maps as outputs.

The online tool should provide user-friendly interface , easy navigation mechanisms,and do
not imply programming skills. The tool should be easy to use for beginners €.g.,default data
only, pre-selected results to display) but provide wider possibilities of data modifications and
result aggregation for advanced users.

The online tool should have two different modules: one for estimating impacts from air
emissions (with the design, data aggregation principles and workflow recognizable for ARP
users) and one for assessment of impacts caused by chemicaldModules for chemicals might
need a different structure and data types (e.g., exposure routes).

The expert team also discussedypes of potential end users: researcters, academia industries,
authorities at different levels, NGOs, international organisations and funds.

Workshop 19/10 -2023: Main outcomes

Main outcome of this first, internal workshop was the list of potential end users and the list of
functionalities identified by project participants (ARP users)as essential inthe new version of
the ARP-model and in the VALESOR tool. This list served as a definition of the scope of further
ARP and VALESORdevelopment. Technical specifications developed during 2024 in
cooperation with the relevant project partners were mainly based on this first list of desired
features. The technical specifications were later translated into the online VALESOR tool
concept, presented to external stakeholders at the next stakeholder workshop.
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2. Stakeholder workshop on policy making usefulness of
VALESOR tool (end-user workshop 1)

Purpose of the workshop: To involve potential tool end users and other relevant stakeholders
in the tool devel opment process and via a partic
needs and requirements are taken into consideration in the VALESOR tool development.

Workshop 19/11-2024 : Venue, programme, participants

The workshop was held on November 19th, 2024, online. The workshop programme is
presented in Box 2. The presentations are summarized in Annexl.

Box 2: Programme of the Stakeholder workshop on policy making usefulness of
VALESOR tool (19/11-2024) .

Programme of the Stakeholder workshop on policy making usefulness of VALESOR
tool (19/11 - 2024):

f (20 min) Overview of the VALESOR project (Dr. Stefan Astrém, Anthesis).

1 (20 min) Alpha-RiskPoll model for valuation of health effects of air pollution (Dr. Michael
Holland, EMRC).

1 (20 min): Model for valuation of health effects of chemicals (Dr. Michael Holland, EMRC) .

1 (30 min): VALESOR tool concept (Katarina Yaramenka, IVL Swedish Environmental Research
Institute) .

1 (40 min) VALESOR tool module for valuation of health effects of air pollution i design and use
cases (Katarina Yaramenka, Rebecca Lindman, IVL Swedish Environmental Research
Institute) .

1 (30 min) Discussion on factors determining the tools usefulness in policy making process.

Representatives from the following organisations (other than VALESOR partners) attended
(23 external persons in total):

AGH University of Science and Technology in Krakow

University of Linnaeus

University of Porto

Universitat Autonoma de Barcelona

University of Harvard

Imperial College London

European Chemicals Agency (ECHA)

European Environment Agency (EEA)

JRC-ISPRA (ltaly)

Institute of Public Health of Serbia

Swedish Environmental Protection Agency

SWECO(Sweden)

UK Health Security Agency

IS Global

Health and Environment Alliance (HEAL)

Swiss Tropical and Public Health Institute

Institute of Environmental Protection 1 National Research Institute (Poland)
Norwegian Institute of Public Health

National Institute for Public Health and the Environment (Netherlands)

= =4 -4 -8 _8_98_0_4_-29_29_-9_-9a._-9_=5a._--42._-4._-4.-°_-°
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Workshop 19/11-2024 : Summary of presentations and discussions

The workshop started with a general overview of the VALESOR project and its main objectives
presented by Anthesis.

Dr. Michael Holland presented Alpha RiskPoll model for quantification and valuation of
impacts for air pollutants. The model, applying Impact-Pathway approach in the calculations,
was used as a background for developing the AIR module of the VALESOR online toolThe
model was developed in 199Cies and has beenactively usedfor analysis of damage from air
pollution within the EU and the Air Convention policy work. Model scope and limitations were
mentioned, and some examples of the model results were demongated. The presentation also
coveredtypical types of analyses covered by the model functionality,main input data, sources
of exposure-response functions and valuation data, and model improvements planned within
the VALESOR project. Initial ideas for ARP -CHEM functionality and design (background for
development of the VALESOR CHEM module) were also presented.Dr. Michael Holland
highlighted several aspects thatare not directly included in the model functions but rather can
be considered as postprocessing of the model results: discounting, benefit-to-cost analysis,
uncertainty assessment.

IVL presented the general concept of the VALESOR tool,including inputs, outputs, types of
default data, types of data to be open for usermodification, steps in the analysis of air
pollution impacts and design of the relevant pages in the tool. This concept was mainly based
on the initial vision of the tool as formulated during the internal workshop 19/10 -2023, later
developed into a detailed specification within a series of expert meetings held during May-
October 2024. Several use cases wer@resented in Figma design tool. The use casedllustrated
how to use the tool to estimate EBD and HIA, how to present results in different metrics, how
to modify input data, how to analyze impacts and damage at different spatial levels,and how to
interpret the obtained results.

The tool conceptwas presented as a suggestion, not yet being translated into codeThe
following issues were suggested for discussion:

1 Do you see VALESOR as useful tool for decision making in your professional activity?
What functions are the most useful?

1 Is suggested functionality sufficient for your needs? What functions can be added?
Does some of the functionality seem redundant?

1 How important for your work is possibility to operate with the following functions
directly in the tool:

-Distribution of effects/damage by years (long -term effects, discounting).
-Distribution of effects/damage within population groups (equity).
1 Is the tool sufficiently flexible regarding inputs and outputs?

1 Which input parameters a usershould be able to modify and which can be locked for
modification?

1 How can outputs be improved? Considerations regarding summary tables and charts.
Questions and issues raised during the open discussion are summarized below.

Can a user upload gridded exposure data to the tool? Can the tool work with
exposure maps? No, the main input is population -weighted exposure averaged over a
country or a region. A trade-off solution to address variability of population -weighted
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exposure within a country might be possibility for a user to define severalregions on sub-
national level to work with. Also, users will be provided with a guidance on processing
their gridded data to calculate country -average values to be used as inputs.

Can the tool use emissions as input data? This may be very useful in health

impact analyses related to legislation regulating emissions, such as NECD. We
will consider including this option in the tool. With emissions as starting point of the
analysis, the tool could apply marginal damage cost approach (instead of impactpathway
approach) meaning that the resulting damage costs and benefits are calculated by
multiplying emission changes with pre-defined marginal damage costs in Euro/kt
emissions. Using this approach, usersmust rely on pre-defined health outcomes and
exposure-response functions and on exposure data calculated in external pollution-
transfer models, thus having much less flexibility in choosing/modifying calculation
parameters. However, marginal damage cost approach may be useful in cases when users
only have access to emissions but do not havehe possibility to utilize exposure data
corresponding to their emission scenarios.

How is transboundary pollution factored in? Transboundary pollution is included
in the calculation method. In impact -pathway approach, exposure data to be entered to
the tool are population -weighted exposure of secondary pollutants in recipient
countries/regions 1 this is the result of transboundary pollution. With marginal damage
cost approach (if included in the tool), transboundary pollution is accounted for in ready -
to-use marginal damage costs, as those are calculated as benefits in a recipient region
divided by emission reductions in specific emitting countries.

Equity issues and socio  -economic status factors are important;  how will they

be considered in the tool? Although many recent studies indicate that socio-economic
status affects baseline mortality and morbidity, disaggregation of country -level population
data to factor in equity may require data that are very difficult to obtain. For that reason,
the tool will most likely not directly include equity -related parameters but operate with
country -average values. However, we will prioritize a) providing a user with a method for
addressing socioeconomic aspects in their scenarios in case they have access to the
necessary input data, and b) including possibility for a user to modify baseline mortality
and morbidity rates in the tool.

Will the tool be able to produce maps in outputs, to illustrate spatial

distribution of health impacts? The tool will not produce maps or gridded data. Both

the inputs and the outputs will be country -average or regionraverage values. Calculating

health impacts and valuation at high -scale resolution would require necessary input data

at the same resolution. Furthermore, the tool is meant to be a simplified version of the

AlphaRiskPoll model, while introducing high -resolution in calculations would

significantlyi ncr ease the tool s complexity compared

How do you avoid double counting of PM2.5, NO2 and O3 in the outputs? We
are considering two possible approaches to handle double counting. The first approach is
making users informed about double counting risks linked to simultaneous choice of
specific health outcomes to analyse and proving users with guidance on how to hauwlle this
risk. Such outcomes need to be clearly marked in the outcome list, and a user should be
provided with explanations on alternative ways to handle potential double counting: for
instance 7 select outcomes resulting in higher value; estimate overlap; select outcomes
depending on the analyzed sector (e.g., transport). The second approach is applying
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different exposure-response functions depending on whether we consider exposure to one
or both/several pollutants. The final decision on the approach to apply in the tool will be
taken after detailed analysis of the outcomes of recent studies focused on tle issue.

Possibility to estimate share of health damage in the budget of a

country/region is important. Users might need clarifications on different cost

types presented in outputs (e.g., healthcare costs). Valuation of health effects in
the tool will be based on the most recent data obtained and summarized during VALESOR
project. A user will be provided with detailed explanations on how each cost component is
estimated, and how the results should be interpreted. In particular, clarifications will be
given regarding estimates of healthcare costs, productivity loss, and disutility costs.

Can we see the functions behind the calculations? Yes, a user will be able to see all
main parameters used in the analysisi in particular, exposure -response functions, cost
values, population data, baseline mortality/morbidity.

Workshop 19/11 -2024: Main outcomes

The tool, judging by feedback onthe presented concept,seemed to provide useful functionality
features to potential users. Flexibility in inputs and outputs , as well asillustrative presentation
of the results generatedin tables and charts were mentioned as advantagesfor potential users.
Functionalities and features highlighted as useful are: 1) treating gridded exposure data in
addition to country -average valuesand generating maps as results;2) using emissions as
alternative input data; 3) including social equity aspect as the tool parameters; 4) minimizing
risk of double -counting by technical means and proper guidance to users 5) specification of
cost components in the total damage; 6) overall transparency and possibility to track and/or
reconstruct the calculations from provided data . In general, stakeholders present at the
workshop expressed genuine interest in the tool andasked about possibilities to test it.

Decisions for further modelling work

1 Include in the tool possibility to work with several regions on a sub-national level.

T Considerincluding possibility for a user to modify baseline mortality and morbidity rates.

9 Consider including marginal damage cost approach as an alternative to impact pathway
approach.

9 Discuss and implement the best approach to handle potential risks for double-counting 7 in
particular, for NOx/PM.

1 Consider including equity aspect in the tool outputs on the condition that necessary data is
available.
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VALESOR tool (end-user workshop 2)

Purpose of the workshop: To provide potential tool end users and other relevant stakeholders

with an opportunity to test the beta -version of the online VALESOR tool (with specific focus on
the AIR module) and discuss its functionality and design features.

Workshop 3/9 -2025 : Venue, programme, participants

The workshop was held on September 3rd, 2025, online. The workshop programme is
presented in Box 3. The presentations are summarized in Annex2. Video recordings

(containing inter alia demonstration of the VALESOR tool and relevant use cases for AIR, and
the discussion part) are available at https://valesor.eu/valesor/the -valesor-tool .

Box 2: Programme of the Stakeholder workshop on demonstration and testing of

VALESOR tool ( 3/9 -2025).

Programme of the Stakeholder workshop on demonstration and testing of
VALESOR tool ( 3/9 -2025 ):

1 (15min) Introduction of the VALESOR project and the role of stakeholders (Dr. Stefan
Astrém, Anthesis).

1 (15min) Alpha-RiskPoll model for valuation of health effects of air pollution: Recent updates

(Dr. Michael Holland, EMRC).

1 (50 min): VALESOR tool concept and design + demonstration of Use cases (Katarina
Yaramenka, IVL Swedish Environmental Research Institute).

1 (25 min): Tool testing.

1 (40 min) VALESOR tool module for valuation of health effects of air pollution 1 design and
use cases (Katarina Yaramenka, Rebecca Lindman, IVL Swedish Environmental Research

Institute).
1 (15min) Feedback and discussion.

Representatives from the following organisations (other than VALESOR partners) attended

(34 external persons in total):

= =4 -8 -8 _2_98_0_-9_29_-29_-92._-92._-92_2=2._-°a._2._-42_-2°

AGH University of Science and Technology in Krakow
University of Utrecht

University of Aarhus

University of Copenhagen

University of Lund

Aix-Marseille School of Economics (AMSE)

Chalmers University of Technology (Sweden)

Gothenburg University

IS Global

European Environment Agency (EEA)

JRC-ISPRA (ltaly)

European Chemicals Agency (ECHA)

ANSES(France)

World Health Organization

Santé publique France

Institute of Environmental Protection 1 National Research Institute (Poland)
UK Health Security Agency

National Center for Public Health and Pharmacy (Hungary)
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Arctic Monitoring and Assessment Programme (AMAP)

Lazio Regional Health Service

Environmental Protection Agency of Montenegro

Norwegian Institute of Bioeconomy Research (NIBIO)

Centre for Energy, Environmental and Technological Research, Spain
Health and Environment Alliance

= =4 -8 -4 -8 -9

Workshop 3/9 -202 5: Summary of presentations and discussions

The workshop started with the presentation of Anthesis, introducing the VALESOR project and
the role of stakeholders in development of the VALESOR online tool. The importance of
including stakeholders early in the development process and keeping potential users welt
informed throughout this process was highlighted.

Dr. Michael Holland presented Alpha RiskPoll model for quantification and valuation of
impacts for air pollutants. The presentation covered model history, typical types of analyses
covered by the model functionality, main input data, sources of exposure-response functions
and valuation data, and model updates within the VALESOR project.

IVL presented the general concept of the VALESOR tooland described specific features of
VALESOR asan openonline tool (as opposed to ARPY). for example, flexibility and quick
parameter changes,and outputs in form of downloadable charts and tables. The main
differences between the AIR and CHEM modules of the tool were explained.Several use cases
(similar to those presented on 19/11-2024) were demonstrated using the AIR module, which
was in the test phaseon the date of the workshop. The CHEM module was not ready for testing
yet: it included most of the design and function ality features but lacked default data on
pollutants and health outcomes. Specific use cases covered therefor¢he functionality of the
AIR module.

After the demonstration of the use cases, the workshop participants hadthe possibility to test
the AIR module of the online tool.

Concerns were raised on whether the level of flexibility and possibilities for users to modify
input data (including ERFs and costs) can poserisk of manipulating the tool results with
references to the tool. Suggestion was made to include in the tool conditions of use, requiring
detailed documentation of all deviations from the original VALESOR default data when
reporting the modelling results.

Handling impacts due to short -term exposure was discussed.The tool calculates short-
term effects on an annual average basis and does not model specific pollution episodes by
default. To be able toanalyze episodes, users would need to adjusbaseline incidence data
accordingly.

On a question about the main differences between the VALESOR tool and AirQ +
the VALESOR expert teamanswered that VALESORoffers updated health outcomes,
more detailed valuation features, and aims to be more userfriendly and transparent
compared to AirQ+.

Possiblediscrepancies between the VALESOR results and national estimates

were discussed.Differences may arise from variations in used mortality and morbidity
data, population structure, ERFs, the use of counterfactual concentrations and the ways to
handle double-counting risks.
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Workshop 3/9 -2025: Main outcomes

The test version of the tool received positive feedback from potential users. Several
stakeholders noted that the tool has a userfriendly design, is impressive, intuitive and easy to
use. Possibilities to modify certain input data were appreciated, although the need for more
data being open for modifications (specifically, population and baseline health in AIR) w as
expressed Potential users valued the transparency of input options and the intention to
provide clear guidance and a user manual andmentioned that the tool seems very usefulin
assessments of health damage from air pollutionand from exposure to chemicals. They also
appreciated the speed ofthe calculations and the ability of the tool to handle multiple users
during the testing.

Decisions for further modelling work

T Include in the tool conditions of use to be accepted before proceeding from the start page to
the actual analysis.

9 Focus onclarification of the analysis steps and specification of unclear issuesvia User
manual and guidance provided directly in the tool as information boxes and windows.
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4. Stakeholder workshop prior to official launching of the
VALESOR tool (end-user workshop 3)

Purpose of the workshop: To demonstrate to users the almost final version of the tool,
providing final opportunity to test the beta -version of the online VALESOR tool (with specific
focus on the CHEM module) and discuss its functionality and design features.

Workshop 23/10 -2025 : Venue, programme, participants

The workshop was held on October 23rd, 2025, online. The workshop programme is presented
in Box 4. The presentations are summarized in Annex3. Video recordings (containing inter

alia demonstration of the VALESOR tool and relevant use cases for AIR and CHEM, and the
discussion part) are available athttps://valesor.eu/valesor/the -valesor-tool .

Box 4: Programme of the Stakeholder workshop prior to official launching of VALESOR
tool ( 23/10 -2025 ).

Programme of the Stakeholder workshop prior to official launching of VALESOR tool
(23/10 -2025):

1 (15min) Welcome and introduction to workshop main objectives and scope (Dr. Gildas Appéré,
University of Angers, Dr. Stefan Astrém, Anthesis).

1 (45 min) Presentation of Alpha-RiskPoll model and VALESOR tool (Dr. Michael Holland,
EMRC, Katarina Yaramenka, IVL Swedish Environmental Research Institute).

1 (30 min) Presentation of the VALESOR case studies (Dr. Joseph Spadaro, SERC).

1 (45 min) Presentation of PARC project expected results (Dr. Christophe Rouselle, PARC
project).

1 (30 min) VALESOR use cases demonstration(Katarina Yaramenka, IVL Swedish
Environmental Research Institute).

1 (30 min) Testing the VALESOR tool.
1 (45 min) Open discission.

Representatives from the following organisations (other than VALESOR partners) attended:
(30 external personsin total ):

University of Aarhus

AGH University of Krakow

Imperial College London

University of Helsinki

Charles University in Prague

OECD

European Environmental Agency (EEA)

JRC-ISPRA (ltaly)

ANSES (France)

World Health Organisation

Arctic Monitoring and Assessment Programme (AMAP)

Institute of Environmental Protection 1 National Research Institute (Poland)
Norwegian Institute of Public Health

IS Global

UK Health Security Agency

Hitachi Energy

PBL Netherlands Environmental Assessment Agency

Swedish Environmental Protection Agency
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1 Institute of Environmental Sciences and Water Research, IDAEA, Spanish Research
Council (CSIC)

Workshop 23/10 -2025: Summary of presentations and discussions

The third end-user workshop had a partly similar agenda as in the second workshop, including
introduction of the project, overview of APR model, presentation of the general concept of the
VALESOR tool and use cases. fiis workshop, however, was held backto-back with the
METEOR-cluster event, and there was more focus on interactions and synergies of WP5 with
WP7 using the results of the VALESOR tool, and with other relevant projects and research
programmes such as PARC.

The workshop started with the presentation of Anthesis, introducing the VALESOR project and
the role of stakeholders in development of the VALESOR online tool.

Joseph Spadaro presented ase studiesperformed within VALESOR WP7. 11 case studies in 10
countries are meant to use the VALESOR tool for country-specific policy analyses with

different purposes. The methodology and the main results of the Lombardia case study were
presented in detail.

The PARC project was presented by an expert from ANSESPARC is focused onassessing
health impacts of chemicals and has manypotential connecting points with VALESOR. Further
cooperation possibilities were discussed.

The presentation of the ARP model by Dr. Michael Holland and the presentation of the general
concept of the VALESOR tool had similar content as in the previous end-user workshop, as the
tool was by that time almost finalized. The main difference was the status of the CHEM
module, which was much more developed on 23/10-2025 and ready for testing by external
stakeholders. After the demonstration of the use casescovering AIR module, IVL experts went
through analysis steps in CHEM, highlighting the main differ ences in methodology between
AIR and CHEM and illustrating a much wider level of flexibility of this module (compared to
AIR) with regard to input data. IVL experts demonstrated how a new pollutant and a health
outcome can be added, how existing health outcomes can be modified, and how population
and baseline health data can be adjusted based on own estimates.

During the testing part of the workshop users explored possibilities to use both the AIR and
the CHEM modules for different kinds of analysis.

The discussion mainly concerned thetimeline of the tool finalization. Certain improvement
suggestions were made, includingthe possibility to enter one (target) exposure value to be
used for different countries, and introducing thresholds in the CHEM module .

Workshop 23/10 -2023: Main outcomes

Main outcome of this workshop wasrecognition of VALESOR as a usefultool in policy
analysis, with intuitive and user -friendly interface. Suggestions for further improvements of
the tool were added to the list of further development possibilities , following end user needs
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Implementation of the workshops outcomes

Several staleholder workshops with the purpose of identification of VALESOR end user
requirements and needs and consider them in the tool development process were held
during 202 3-2025. The workshopsopatrtici pants i potential end usersi representedbroad
range or organisations such asnational and local-level authorities, academia andresearch
institute s, NGOs, international organisations, industries. Representativesfrom other
METEOR cluster projects, PARC and VALESORAdvisory Board were alsoconsulted and
provided valuable feedback

Stakehol der s 6 c¢ o mmeraflecting differeent pansgegtiges an ithe possible
areas ofuse ofthe tool, were carefully documented and considered in the development
processto the extent possible given project budget and resource constraints. Some of the
suggestions were puton the list of futher VALESOR development possibilities.

The iterative process of stakeholder involvement via workshops was meant to show

d e v e | aviflimgnessdo implement in the tool functionality and design features
specifically mentioned as user-friendly and/or useful by end users. Including stakeholders
early in the development process increasedits transparency and contributed to broader
acceptance of the final version of the tool

Features req uested by users and implemented in the tool

1 Quick switch via checkboxesbetween:
-EBD and HIA,
-QALY and individual outcomes (for morbidity) ,
-VOLY and VSL (for mortality) ,
-Scenario-basedand country-based aggregaion of results,
-Whether to consider counterfactual concentrations in AIR ..

Paossibility of modifying ERFsand unit costs.

Possibility of modifying population and baseline health datain CHEM.
Possibility to add and analyze new health outcomes in CHEM.

PV calculations using provided spreadsheet andguidance.

Distributio n of costs by components: healthcare productivity loss, and disutility.
Transparency of method and data sources.

The results are in the form of downloadable charts and tables.

Possibility to saveand exchangeanalysis projects via JSON files.

Easy navigation.

Technical solutions and guidance to minimize r isks of double-counting.
Possibility to work on a sub-national level or on the level of country groups.
User guidance information via informa tion boxes and windows and in the User manual.

=4 =4 -4 4 -4 -4 -4 _a _a _a 92 -2

Desirable features T subject to future development

1 Threshold exposure values in CHEM.

Possibility of modifying population and baseline health datain AIR.
Possibility to work with gridde d exposure data andgenerate maps asa result.
Calculations of latency effectsand social inequity effects directly in the to ol.
Using emissions as alternative inputs.

= =4 A -
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Frequently asked questions

This section summarizes questions appearing during several ofthe workshops presented
above, and answersi in relation to the final version of the VALESOR online tool.

1. What are the main differences between the AIR and the CHEM modules of the
tool?

AIR module allows for a multi -pollutant analysis and can generate results separately for each
of the 49 countries and 6 country groups in the tool. All health outcomes relevant for a
standard model run are pre-selected on the Output page, and the risk of duble-counting is
minimized with available technical solutions. As a compromise to including many countries
and several pollutants in one model run, possibility to modify population and baseline health
data are very limited in AIR. CHEM module operates wit h one pollutant and one region at a
time but provides much wider flexibilities in terms of user -made madifications of input data.
In CHEM, potential double -counting issues should be handled by a user rather than by
technical limitations provided in the too I. Note that pollutants included in AIR (PM2.5, PM10,
S02, NO2 and 03) are also present in CHEM, and with the same input data, the results
generated by these two modules for the same pollutant should be identical.

2. What solutions does the tool provide in terms of minimizing and/or preventing
the risk of double  -counting?

Risk of double-counting can appear from several aspects of calculations. In VALESOR CHEM,
handling this risk is more difficult because of the high level of flexibility of the module: a user
can add any health outcome that the tool functions cannot control in terms of double -counting.
To minimize double -counting risk in the CHEM module, the tool: a) conducts analysis for one
pollutant at a time; b) separates all-cause and causespecific mortality outcomes so that they
cannot be included in the same model run; c) provides text guidance on what types of user
added health outcomes can impose risk of double counting (same damage type, same exposure
window). In AIR, the risk of double -counting is minimized in the following ways: a) all -cause
and causespecific mortality outcomes are separated; b) particle fractions (PM2.5 and PM10)
are separated; c) health outcomes for standard model run are preselected to reduce risks of
double-counting of short-term and long-term impacts of the same type; d) results for Impacts
are neither summed up into TOTALS nor presented as charts if selected health outcomes relate
to multiple pollutants. Special concern is long-term all -cause mortality from PM2.5 and NO2.
For this couple of outcomes, VALESOR provides combined ERF and displgs results calculated
with this ERF when both outcomes are marked.

3. Given the flexibilities provided in the tool and possible data modifications, is
there a risk of manipulating the tool results to make a situation look less harmful
that it is?

The tool provides default values of input data based on scientific recommendations. Users are
allowed to manually change certain inputs (in particular, ERFs and cost values) which could
significantly affect the results. These changes would not be considered official VALESOR
outputs and should include clear disclaimers. If users override provided default values, they
must in a transparent and comprehensive way document all assumptions and modifications
made in the analysis; otherwise, such analyses lacks creibility. To ensure users follow this
requirement, the tool contains Conditions of Use users have to accept when starting their work
with VALESOR.
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4. Can the tool read gridded exposure information?

The tool cannot display or read gridded information or maps. Starting point in each analysis
run is annual population -weighted average exposure for a country or a region. All processing of
available data in other formats should be done externally.

5. Can the AIR module use emissions as main data inputs?

No, the AIR module of the tool replicates Alpha RiskPoll model where starting point of

calculations are exposure data. Replication of emission transfer modelling, where exposure of

secondary pollutants is calculated via emissions of primary pollutants, was not part of the

VALESOR project due to its complexity. Possi bildi
the tool (most probably 7 as a separate module) has been discussed and remains as one of the

future development possibilities. However, this cal culation block would be based on a much

less transparent methodology, being a shortcut from emissions to damage, where a user cannot

track all the analysis steps or modify any input data except for emissions.

6. Is Attributable Fraction calculated as one of the tool outputs?

Attributable Fraction (AF) is not calculated explicitly in the tool and is not shown as one of the
outputs. Main outputs shown are health impacts in cases/YOLL/QALY and damage in Euro.
However, AF can be calculated via Cases and relevant Baseline health dai the latter is
available for download via Excel files. Generating AF explicitly as one of the tool outputs is
considered as future development possibility.

7. How are counterfactual concentrations and thresholds considered in the tool?

VALESOR AIR includes predefined counterfactual concentrations for PM2.5, PM10 and NO2
based on theWHO Air Quality Guidelines that the user can choose to apply (this is done on the
Output page). For ozone, counterfactual concentration 60 pg/m3 is always applied irrespective
of the selection made for other pollutants, because it is implied in the definition of chosen
exposure unit (Annual average of daily maximum 8-hour average O3 levels). Alternatively,
users can account for counterfactuals in their own exposure input data. In VALESOR CHEM,
there is currently no technical possibility to enter counterfactual value to consider in
calculations; instead, users can account for counterfactuals in their own exposure input data.

8. How are short  -term health effects calculated if the examples only use annual
average concentrations for a whole country? Does this require entering peak
values or similar data?

The tool calculates short-term health effects using annual average exposure data, not specific
pollution episodes. Both short-term and long-term impacts are aggregated over a year. To
analyse a specific episode, users would need to manually adjust incidene and exposure data
for that period. By default, the tool does not include peak values or episode-based calculations.

9. The results generated by VALESOR are not the same as a user can get using
other models, what are the reasons for discrepancies?

Different tool s may use different default input data sets for population, baseline health, ERFs
and/or cost values. Included health outcomes can vary, logic for using counterfactuals and
their values may differ in different tools. VALESOR applies a transparent methodology, and
users havethe possibility to download all main datasets used in the calculations, together with
data on their sources.
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10. How can the tool results be further processed to consider aspects not
explicitly included in the tool as functionality features?

Several potential features concerning further processing of the generated outputs have not

been explicitly included in the tool and remain possibilities for future technical development of
VALESOR. Aspects not covered by thasidelrF&s asr 0@
processing of the resultsd are extrapolation of
social inequities, latency, and uncertainty analysis. The tool, however, provides detailed

guidance on how to treat the outputs with respect to all these aspects, including a customed

Excel spreadsheet template for extrapolation of unit costs over time and present value

calculations.
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Annex 1. End-user workshop 11 presentations

Overview of the VALESOR project (Dr. Stefan Astréom, Anthesis )

VALESUK project

Stakeholder Workshop.en
policy making usefulpess-of

VALESOR tool 1 st Meetlng

GENERAL INFORMATION AND OBIJECTIVE ON VALESOR

* VALESOR = VALuation of Environmental StressORs

* European Project, Call: HORIZON-HLTH-2022-ENVHLTH-04 (Health and Environment)

* Duration: 36 months (perhaps 48)

*  Start date: 01/01/2023 -> End date: 31/12/2025

* Budget : 2913 886 € funded by the EU + 123 245 € funded by UKRI (UK Research & Innovation)
* 12 partners = 11 European partners and 1 associate partner (Mike Holland, UK)

- VALESOR = Multidisciplinary project, including the following fields:

= Economics

= Medicine, Toxicology, Epidemiology
= Environmental Sciences

= Atmospheric dispersion modelling

- VALESOR website: https://valesor.eu/ il VALESOR
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* Partners details: 12 partners, 33 members, 6 counfries, various organizations - University, Public Institute,
Private organization, Personal partners

W' | Acrorym Participant Country | Members
. UA  |UNIVERSITE D°ANGERS Eranee 5
= WU  MANTES UMIVERSITE EEm 1
3 WL  JVL SVENSKA MILJOEINSTITUTET AB Swedsn 2
a INE  [NSTITUT MATIONAL DE L ENVIROMNEMENT INDUSTRIEL ET DES RISQUES - INERIS France 2
c MEM |MENOM ECONOMICS AS Nonway 3
A UPD  |UNIVERSITE PARIS DAUPHINE . a
7 UJ  JIMEA UNIVERSITET Sweden 1
5 SERC  [SPADARD JOSEPH VITO France 1
g FF  [FORASTIERE FRANCESCO My i
10 MF  UNIVERZITET U HOVOM SADU MEDICINSKI - FAKULTET SA POTPUNCM DDGOVORNOSCU | samia 4
1 ANT  |sNTHESIS AB Swedsn 3
12 HM  HOLLAND MICHAEL UK 1
I VALESOR

Main Objectives of VALESOR

* (General objective : Promote a better use of economic values in public decisions aimed at reducing environmental
stressors (in particular exposure to chemicals and chemical pollution via various routes like air, water, soil)

* Final operational objective (intended for end-users):

[Develop the VALESOR tool = a multi-stressor economic valuation model 3 valuation of the effects resulting from
different assumptions of multiple environmental stressors variations, according to the following diagram:

Ecomomic Effects: Monetary walves [VSL, VSC, VOLY)
associated with worigbions in the Costs of ilness and
varigtions in wel-being (from o Cost-Benefit Analysis or
Cost-Effectiveness Analysis perspective)

ARP: Alpho-riskPoll model used for the Furopean Commission Directongte- QALY : ¢ -y f Ljle s
i i I I T Ix Visluar ¢ It I!!Il ?&LES{QE

General for the Environment (DG ENV)
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VALESOR Structure

* 8 WP (7 WP + 1 Project Managament WP)
* = 30tasks
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Figure 7: VALESOR WP PERT chart
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Alpha -RiskPoll model for valuation of health effects of air pollution +
Model for valuation of health effects of chemicals (Dr. Michael Holland,
EMRC)

ALPHA-Riskpoll (ARP) model for quantification and
valuation of impacts of air pollutants (ARP-Air)

Mike Holland mike holland@emrc.co.uk
VALESOR study

November 2024

History of ARP-AIr

* Developed following work on the ExternE Project co-funded
by the European Commission in the mid-late 1990s
— ExtenE (Extemalities of Energy) established the impact pathway
approach for quantification of poliutant and other impacis
— Quantified impacts for fossil, nuclear and renewable power options,
transport, waste, industry
* Original objectives of ARP
— To quantify the health impacts of air pellution given information on
changes in pollutant exposure under different control scenarios
— EU’s Acidification Strategy (leading to the NEC Directive) 1996

— UNECE Multi-pollutant Multi-effect Protocol (leading to the Gothenburg
Protocol) 1998
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Air pollutants included in ARP-Air

Noting that this brings in effects of SO,, NOx, VOCs and NH; via
formation of secondary aerosols and ozone

Possibility also for:
« CO
« 80,

Data entered to model as population weighted
concentration over averaging period to match with
exposure-response functions

What is not included in ARP-AIr?

» Toxic metals
— Lead, mercury, cadmium, arsenic, etc.
= Quantification completed for EEA but different format including muiti-media
pathways
» Organics
— PAH, benzene, formaldehyde, etc.
« Crosses over to applications of chemicals — desire to keep clear boundary
between ARP-Air and ARP-Chem
» Exposure to air pollutants indoors
- Response functions for ambient (exposure) are not calibrated to indoor
exposure
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Subsequent applications

* NEC Directive -.....-...

« AQ Directives and national equivalents

» Industrial Emissions Directive

« EC Clean Air Outlooks

« EEA assessments of the economic burdens of
emissions from industrial plant

* Quantification of unit damage costs for
evaluation of Best Available Techniques

* Environmental taxation

+ Sea Emission Control Areas

+ Gothenburg Protocol

« And others

Example results —

Externalities of industrial emissions
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Example results:

CBA in Clean Air Outlook 3

Table 25. Benefit-cost rathos for each scenario relative to the CAO3 Baseline at the EUZ7 level. 'n/a’ shows
cicins where polution contrel conts are below bassline.

B0 raties fraon roduced Py B8.Craties;
NO; and O darvage amitting NO; reductions
2030 | 2050 209 | 2050
mh—.lnm of Who
Mortevey = VOLY
- e na na
vl iom + Opferrioes for 10ugm" i <0 [T an
Ratd e« MTFR 23 08 19 08
Brieine = ZPAP L) 22
=a e na e
Fhcies + MTTR 23 09 19 on
MamolTy = VSL
Bafuaiil) s nis nfa nfa
Bl iow » Qptirrived for 100/, £ 2% £ 3
Byine « MTFR 74 37 (& as
Busel e + ZPAP i %
Theans B a W wa
[ Epdes « MR 7A 0 (3] 34
Benefits from ARP

Costs from GAINS

hipsenvironment ec.europ;

Impact Pathway Approach

Emissionsin tfy [atel[FF €= o]

Exposure as population

Exposure weighted ug.m’3 for each

‘ pollutant of interest
Population by age class
Incidence data Impact
Response functions ‘

Valuation Values as €/case for

specified price year
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Entry point to the tool

Exposuce data
For those with own dispersion modelling
* Specify units
* Use alongside the most complex and detailed dispersion models at
global, European, national and local scales
* Full implementation of the impact pathway
* Bespoke development of scenariose.qg. ...
* impacts above WHO Guidelines
* impacts of exposure to anthropogenic emissions
* etc

* Emissions data
* For those without their own dispersion modelling
* Express as tonnesfyear
* Links to standard set of damage costs per tonne emission developed
for EEA
* Less detailed approach than from use of exposure data as does not
fully account for location of polluting activities. 3

Source of response functions

* Preferred source:
= WHO reviews of the intemational literature

* Other recommended sources:
= Reviews by respected bodies (e.g. Health Effects Institute US, or UK
Committee on the Medical Effects of Air Pollutants) of the international
literature

. Notformch:sumnrecomnendedfunchons
= National studies (limited data, not reflective of diversity of situations
across Europe)
= Latest functions from studies (including systematic reviews) that have
not themselves been reviewed
= But could be entered to the tool by users

10

10
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Who is at risk from the
major air pollutants?

Source of valuation data

* Preferred source:
= VALESOR review, to include health care costs, impacts on productivity
and lost utility

* Recommended sources include:
= New valuations made by VALESOR
. OECD
Studies for EC DG ENV
= Background documents from REACH restrictions

oo

12

12
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Planned benefits of ARP-AIr

Store for data on:

1. Population by age classes requirad for response functions

2. Incidence of health conditions by age classes required for response functions
3. Response functions

Correct formulas for combining data to calculate damage

Opportunity to adjust functions, valuations, etc. whilst retaining reference to a
standard set of values

Opportunity to add new functions and to see what difference they make compared
to core set

1. Clarity on input units
2. Checks on incidence rates
per head of population, per 100k population. ..
3. Interpretation of response functions 13

13

Examples of questions to investigate

with the ARP-AIr tool

1. Quantification of the health and economic burden of air pollution on the

population

2. Quantification of trends in health and economic burdens

3. Investigation of impacts and economic benefits of intervention scenarios

compared fo baseline projections

4. Quantification of co-benefits of climate actions through reductions in

emissions of air poliutants

14

14
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ALPHA-Riskpoll (ARP) model for quantification and

valuation of impacts of chemical (ARP-Chem)

Mike Holland mike.holland@emrc.co.uk
VALESOR study

November 2024

15

15

Complexities

« Many, many substances

» Several exposure routes

« Numerous potential health effects
* Include environmental impact?

» Cocktail effects when impact is determined by
exposure to multiple pollutants/substances

16

16
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Examples of chemicals policy work

« Occupational exposure to carcinogens
+ Lead in jewellery
— Childhoed lead exposure
« Lead in ammunition
— Wild birds
« Bisphenols in articles and mixtures
— Endocrine effects
« D4 (octamethyicyclotetrasiloxane) and D5
(decamethyicyclopentasiloxane) in personal care products
— PBT, vPvB (D4) / vPvB (D5)
« Wood treated with creosote
— Non-threshold carcinogen, PBT, vPvB
+ Medium chain chlorinated paraffins (MCCPs) in substances,
mixtures and articles
— PBT, vPvB properties

17

17

What will ARP-Chem do?

Quantify health impacts for chemicals other than the
main air pollutants

Value impacts
+ For one scenarno, or
Simultaneously for several scenarios

18

18
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What is ARP-C to be designed for?

. F:‘rovide quantitative guidance on impacts and values to
those:
— Working on chemical policy
— Researching impacts of chemicals
— Interested in the burdens of chemicals on society

= This will include:
— Scientists and consultants
— Civil servants
— Industry
— NGOs
— Students
— General public

12

19

Types of scenario for investigation

« Different substances
+ Different effects
« Different policies
— With/without policy
— Different policies
« Different groups in the population
— Workers
— General public
— Different age groups

20
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Impact Pathway Approach

Emission

§

Exposure for each
poliutant of interest

Exposure

Population by age class ‘
erc an

Response functions ‘

Valuation Values as €/case for
| Valuation [kt

21

Entry point to the tool

* Exposure data
* Enables users to develop exposure scenarnios relevant to the
substance of concem and its uses
* Provide guidance on development of exposure data using good
examples e.g. from REACH

* Emissions data
* May be possible for some chemicals emitted to air (metals, PAHS, etc)
* Need to reflect multiple pathways of exposure (inhalation, diet, etc.)

22
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Source of response functions

* Current focus on chemicals regulated under AAQD and FD
* Can expand to include others

* Preferred sources:

. VALESOR review of the intemnational literature
. REACH documents

. USEPA IRIS

. Others?

23

Source of valuation data

* Same as for ARP-Air

* Preferred source:
= VALESOR review, to include health care costs, impacts on productivity
and lost utility

* Recommended sources include:

. New valuations made by VALESOR

. OECD

. Studies for EC DG ENV

. Background documents from REACH restrictions

24
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Planned benefits of ARP-Chem

Store for data on:

1. Population by age classes requirad for response functions
2. Incidence of health conditions by age classes required for response functions

3. Response functions
Correct formulas for combining data to calculate damage

Opportunity to adjust functions, valuations, etc. whilst retaining reference to a
standard set of values

Opportunity to add new functions

25

Common errors

+ Orders of magnitude
— Population (cases per 100,000)
— Units (ng, ug, mg, g, kg, Mg)
« Linking exposure and response
— Consistent units?
« Wrong substance
— Ni vs NOx
— Ethylene glycol vs polyethylene glycol

26

www.valesor.eu | valesor@univ-angers.fr 39


http://www.valesor.eu/
mailto:valesor@univ-angers.fr

DELIVERABLE 6.47 WP6

Post processing of ARP outputs

Mike Holland mike holland@emrc.co.uk

VALESOR study

November 2024

27

Post processing

» Key question:
— What do users want in the tool and what do they expect to do
outside it?

» The tool developers can't predict all ways that the data
might be used. ..

» __ifthey did there is a danger of creating a tool that is
more complex than the human brain can cope with

28
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Key requirement for the ARP tool

» Provide the outputs that users need

» Recognise that different levels of detail are possible, and
that users must be given an easy way to navigate
through the range of outputs that are possible

29

Possible elements for post-processing

» Comparisons between specific scenarios

» Discounting

» Changes in valuation over time (e.g. to reflect a wealthier
society)

» Comparison of costs and benefits

» Assessment of the impact of uncertainties on
conclusions

» In each case we could provide additional guidance and
reference to exemplar studies

30
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VALESOR tool concept (Katarina Yaramenka, Rebecca Lindman,
Swedish Environmental Research Institute).

VALESOR

VALESOR tool concept

I VALESOR

VALESOR tool: Introduction

The final objective of the project is development of an innovative website
VALESOR tool.

This tool will be based on the existing Alpha-RiskPoll model.

To be used for:

* Environmental burden of disease (EBD)

* Analysis of health and economic consequences of planned variations in
chemical stressors and air pollution (HIA).

For Health Impact Analysis, the tool will operate with scenarios representing
certain levels of emission reductions, and for each scenario provide users with
a set of outputs such as the effects on health and the expected monetary
benefits.

The tool will allow users to easily test several valuation methods, adjust values
of key parameters and directly see changes in the results.

Qivl ILVALESOR

IVL
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VALESOR tool: General solutions

*  Open: Online, No login/registration

* Transparent: A user has possibility to see all input data
used for calculations (stored in the tool database as
defaults) and modify certain input data

* Qutputs in a form of summary tables and charts can be
downloaded and saved externally

»  Two modules — AIR and CHEM

@ivl IVALESOR

VALESOR tool: AIR and CHEM modules
AR ceEM

Substances regulated by AQ  Substances regulated by AQ and

Directive DWQ Directives
Exposure route: inhalation Exposure routes: inhalation and
ingestion

Population groups: by age More parameters may be included
in the categorization of population
—e.g., occupation

Multi-pollutant analysis Single-pollutant analysis

@ivl IVALESOR
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VALESOR AIR concept

INPUTS BY USER

OUTPUTS (summary tables and charts)

VALESOR AIR
Leethim gt Vabastica,
s 210Mw

e (e end (et Vekwy
A LD Vg mOA AR b T
Sapamaw reipe s Syson

Vo
Oy bin o8 Y o (0510

LY WAV edt Currre o et
WOLT WL vl e 3 G mﬁl\ﬂ: -
Sty Aed e Foevzny T Une iy
NN AT A
Srpact ype Moty reactady |
! B (00 A TS O (A
| Datemecrtmtrmectereds |
| G pesceng hendpot:
AR T
\ CaseMianntasstn
L e

|
L=

VALESOR AIR Input data

INPUTS BY USER

SANSN0EL ST u

(scurarioiypsarcambinatiora,
choicecf Bassine soenari)

Chaicent
Nar naler sunmamanallowsd
“COErWs On CTy/megon

VALESOR AIR

reaparom functiom

txpoare-

~OLLY waighte
VOLY, V5L vatueof 2 QALY
Conts of morsiding

Dufanll dalc P praenion detd:

GLadante 0n user
oo npatdets

-Populibon|age groups)
~Fmetne moetabty anc mors i dty

Gurdanos oa usar med fications
of defoudtirgut data

A user consequently
goes via three input

data pages:
1. Scenarioset
definition

2. Choice of spatial
level of analysis

3. Managing Input
data

ILYALESOR
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Dafire seenana sef for anaksis

Tmr wruasiTH

" VALESOR AIR Inputs — Scenario set definition

s . | Auser creates

e scenario set to work

with:

*  Scenarios (scenario
names)

* Years assigned to
sCenarios

The first entered
sCenario is
automatically
considered by the toal
as baseline.

ILVALESOR

i Sparial bresl
Select spatial level

Sedect spatial lavel of analysis +

& rucra

B e e il

sat-ralcoal

T rities dluaded i the anadpaie

LR
Ak am

VALESOR AIR Inputs -
Spatial level of analysis
A user selects countries or country groups

(national level) f defines region (sub-national
level).

Fixed list of countries covering area affected by
European air pollution legislation.

Sedect spatial lewel

Select apatiad keeed of analysis +

i brewl Dy wpor o0 o S m e pom e or of i e B e

L mm

ILVALESOR
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VALESOR AIR Inputs — Exposure

A table per pollutant, specific for defined scenario set and chosen countries.

Reference to Exposure database with some ready-to-use exposure datasets
compiled by one of the project partners.

Seenaie set Spatel keve put data Outgets

Exposure data
@ »us )03 NO2

Exposuwre %0 FM2.5, asrual mean jon, Pl

5 s : ; £

9
VALESOR AIR Inputs — Default data
s — e (vt |cae TR MY eaTaae . e
oy Lk ¥ob e o — o
pvis prisence ot Sewas i [Caves | rer borgten frie [cim el & ] 0w [ ] ] [ ) [ s
T I 3 1 ) B T S I e T
[ vy | wi | | [ weer | wi AT
[ w 1 weo | » | = | &= | » |
Open for modification:
* Exposure-response functions
* VOLY, VSL, value of a QALY Here and in other
* Costs of morbidity example tables -
Region-level and country-level cost values for: dummy data!
* VOLY, VSL, value of a QALY
* Costs of morbidity
@ivl ILYALESOR
10
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Dutputs

Trpe of cutput

B e

W
EBD oo HIA

EearmrrantE besen o (s Fil)

@ s e A e A
Inchivichua| health cufooimaes or QLY

W i b CaroR
ALY
valoe of RR/unit isk

LT

Churpurt farke:

VALESOR AIR

Outputs — Health
Impacts

Range of selections on the left,
Qutputs tables {(+charts) on the
right.

One of the selections —
Type of output:
Health Impacts or Valuation.

@ Courwies sggepEsd, E wenarice woen
Comias WMOETRY, B 0 R - T

-

Select countries o show

[ T [

B e B L
B

L]

WVALESOR

11

Metric far mortality
Fepre ey o i
L
All-cause of cause-specific mortalily
[gT—
Caums-apaods
Lang-tarm / shar-term functians for mortality (PM2.5, NOZ)

B Lo

Liwnprnm o e
Pollutant
o e

o
L

G Moo

|
bawridE

Impact type

Vicrisiny
B sy

Fen lth outcames

P incoenns af ke >3, oag- g
B P o Luin Cetow (e XL Englete

VALESOR AIR OQutputs
— Health Impacts

Selections relevant for health
outcomes to show in Outputs

Single choice (Either/Or) selections
define outcomes shown in the
health outcome list.

Defaults for single choice - according
to expert recommendations.

Further multiple selections:
* Pollutant

* Core/non-core outcomes
* Impact type

ULYALESOR
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VALESOR AIR Qutputs - Valuation

Currency and price vear conversion factors - )
i price’y Additional selections:

Currency * Country-level or region-
Eura2024 level cost values

Currency convarsion factor * Currency, currency
100 conversion factor, price

: year conversion factor
Price year conversion factor

1.00
Metric for mortality — WSL
Cost values or VOLY

® Country-lave

2 Region-level

@ivl ILVALESOR

13

VALESOR Guidance for users

Input data

Choice of relevant exposure datasets

Explanations on input data and assumptions used at sub-
national level

Guidance on choice of ERFs
Guidance on choice of VOLY, VSL and value of a QALY

Considerations when adjusting morbidity costs (e.g. risks
for double-counting or zero-counting)

@ivl IIVALESOR

14
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VALESOR Guidance for users

Outputs - Selections

« Explanations on what each selection alternative means —
for instance, what is the difference between VOLY and
VSL.

« Explanations on why we set certain choices as default —
e.g., all-cause mortality.

@ivl IIVALESOR

15

VALESOR Guidance for users

Interpretation of the results

+ Distribution of benefits between healthcare, productivity
loss and disutility — what does it mean, how is calculated,
is there risk for double-counting?

* Are there data gaps, how to handle those?

Post-processing of the results

+ Using of the results in BCA

* Handling uncertainties

+ Comparing damage to countries’ GDP

@ivl Il VALESOR

16
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VALESOR Use case 1

| work at Swedish EPA and would like to estimate current annual health damage from
air poliution in Sweden, using country-specific cost values.

Quiput: Valusticn

Srwronmantal Qurden of Dicsace

Urits: Euro2id

Countrees: Swegen

Wth cost valies of Indinhdusl heslth outcomess |countny-bevel}

Dueaniine
age | e
230
230
Lol 3
A 3
AN
=
From which: Heathcara 13
Proouctivty kes ¢ 5
osutiiy r 2

YALESO

@ ]

@ivl u

E
1
X

17

VALESOR Use case 2

| am a health researcher who studies lung cancer. | want to know how many cases in
the Nordic Countries are caused by air poliution now, in the past and in the future.

Quipet: Healtn mpacty/ V2.3 Incidence Lung Cancar {»30), long-term
Sewironmertal Aurden of Dieace

Untty: Cases
Countries: Denmark, §irlend, ieland, Novway, Sweden

A Your rk T idend [iceland y | sweden |TOTAL
Smene 2008 6.0 7Q a0 ac o 37.0
Fammine 2006 | 59 as 78 78 79 s
Baewne |27 58 | 68 | 73 | 78 | 78 | 360
Baewne  [208| 57 | 67 | 77 | 77 | 77 | 355
Baelne [2m] 56 | 65 | 75 | 75 | 76 | 350
Sxoa  [2090] S5 | 65 | 75 | 75 | 25 | 348
B (11| 54 | 64 | Ja | 7a | 74 | a0
Bl 2012 as el 73 73 rs pLS)
Zamuine 2013 322 a2 72 72 7.2 130
Emmlnn 2018 51 al 73 73 71 25
Bmedne [2005] 50 | 60 | 70 | 70 | 70 | 320
Emeine -
Smewne |200| 50 | a0 | 70 | 70 | 70 | 320

Rivl ILYALESOR
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2050.

VALESOR Use case 3

We are a team of researchers investigating scenarios of introducing new
heating/cocling technologies in the residential sector im EU during the period 2020 -

Qutprat= Health bmpacts

et b poct Arabyun, ned bansdite

Uimity: Haplth outoo me-apecific

COUALSES: ALGW, Balgau, Bulgaila, — fol Euj

P Mgs| HealPumips | Soler | Solar
Follatant |sealth O oome i |Ape 20 fiie] Fiatd il
FRS  |wsdence of Sorose, Mng-tam Cames | x50 | ] 48 ]
EpdlS sl ssrci Lon  anoed, bong-barm Caas | >3 5 i 47 35
ol Matirslesss manshiy laag.sss Dests | Al E 1] 4
ree] i Piospena | sl e sEadres, sho-tarm | Cases | Al E & 5 .5
as L il o Tl Ly, S ol caims | Adl [3 e 5 |
Dutput-Valustion
st b st Ana by, net heraiite
Linits; Eura2ii?d
Counirsas: dustrs, Belgum, BEuigine, .., fa¥ BLi|
et o5t ol e o bed el el Beslth outdomess
Het Pumpa F salar
Folltant | Henlth Quinome e T 20 04| o)
LorE] Incidures of Mok, long-am =30 [ r E] B
PRI dmmcn Lung Cancer, long-term 30 E] ] i 14
o] Sntursl cone ity [omp-feren &l W 1 1l 17]
HOZ Besgi rnory hoapial sd messsans, short-ders | &0 i ] 2 e |
a3 Msturs] rarabty, sort-tern &0 12 | 13 13
@ 1 l TOTAL ] = | |
I l’l" Frge e Booithoany 17 5 13 3
Sraductivity ks & 4 7 i
Desutiliny | 3 )| EE| I
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Outpat=Healts Im pacts

VALESOR Use case 4

it npsct Anaby, net becafit

Lmity; QALY
_Erpimm; Umesd

| wand M
Folktart |Impact g )|
i3S oz ke o of S, | aliis] ) 141
WIS | o e £ L g o, - TR b ¥
as raatiral et SHca-Laim A_. I3
TOTAL |

| work at municipality of Umnea. | would like to know how suggested measures to
reduce air pollution from small-scale wood combustion for 2020 will affect population
health (in QALY). How much does the choice of ERFs affect the results?

@ivl

ULVALESOR
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Juripat: Healts impacts
et Impect dna ko, net berefit
Limity: Haplth midromesnes b

Aoenanin +psar hiew |+ S0

Couniries; dustirs, Beigum, Bulgina .. [aWEL]

VALESOR Use case 5

| am a health researcher, would like to see how suggested legislation on EU level for
2030 will affect health and health-related damage in each EU country. | would like to
compare total QALYs between couniries.

T e —— unit|agu i Igaria | TaTAL
Cases | =30 ] 5 . 25
Cases | wi) 75 e . 2]
Cszthe | All il e - 9
Cases | All i 2 3 i
Paatuifel morta iy, sho-tarm cases | Al 7B 71 . 21|
Juriprot: M eals mpacty
Haadth Impact dnakbyui, net benafits
Wmity; QALY
Couniries; Sustics, BEigum, Buigans, .. (8 EU)
Somna o +ipmen heew |+ 2000
Fullitant |Eeaith ige [dustiia |Enig igaria |~ [roTa
] Inriience of Siroic s, lang-tarm > En T m . s
FRLS o BT Lo Gl e, kong-tenm =3} T T4 5 . &
i) Bpbu ral corase Prmartaling, loa fie all TH i . fra )
Mo Aersgi Feces | sl s pa s, shoeri-seae | Al T F: E = prd
a3 st rl ro e Ty S O-T6a all T 1 5 = g |I||VﬂLE5.OR
21

and charts.

VALESOR Discussion issues

1. Do vyou see VALESOR as useful tool for decision making in your professional
activity? What functions are the most useful?

2. Is suggested functionality sufficient for your needs? What functions can be
added? Does some of the functionality seem redundant?

3. How important for your work is possibility to operate with the following
functions directly in the tool:

* Distribution of effects/damage by years (long-term effects, discounting).
* Distribution of effects/damage within population groups (equity).
Is the tool sufficiently flexible regarding inputs and outputs?

Which input parameters a user should be able to modify and which can be
locked for modification?

6. How can outputs be improved? Considerations regarding summary tables

@ivl

ILVALESOR

22
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Annex 2. End-user workshop 11 presentations

Introduction of the VALESOR project and the role of stakeholders (Dr.

Stefan Astrém, Anthesis)

Introduction of the VALESOR
project and the role of stakeholders
risks

Stakeholder Workshop on demonstration and testing
of VALESOR tool

Why are we here?

= Cost-Benefit Analysis (CBA) important for environmental policy,
= CBA not consistently used, more data on Benefits is needed!
= Assessing Benefits with the Alpha-Riskpoll model

= Introducing the VALESOR tool (based on Alpha-Riskpoll),

= Testing the VALESOR tooal,

= Discussing VALESOR tool features for stakeholder useability
B UVALESOR

¥ w— by
e
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Main Objectives of VALESOR

* General objective : Promote a better utilisation of economic walues in public decisions aimed at reducing environmental
stressors {in particular exposure to air and chemical pollution via various routes like air, water, 50il)

* Final operational objectives (intended for end-users):

(1) Develop ARP v2.0 = a multi-stressor economic valuation model : valuation of the effects resulting from different
assumptions of multiple environmental stressors variations, acoording to the following diagram:

Economic Effects: Monetary walves [WSL, VSC, WVOLY)

associoted with vorigtions in the Costs of ilmess and
varigtions in wel-being (fromn o Cost-Benefit Analysis or
Cost-Effectiveness Analysis perspective]

ARP: Alpha-RiskPoll model used for the Europesan Commission Directorgte-
Generdl for the Enviromment (DG ENV)

E¥1 I VALESOR

et by

Main Objectives of VALESOR

* Final operational objectives (intended for end-users):

{2) Develop the online VALESOR tool

e (LTS TR - & 8
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DELIVERABLE 6.47 WP6

Valesor part of the Meteor cluster,
funded by Horizon Europe

ﬂ?ﬁcalteor

IVALESOR

Stakeholders input?

* Nobody is interested in developing an online tool that is never used,
* Useability can be misunderstood by developers,

* Useability can be misunderstood by super-users’ actively
participating in the programme,

» External stakholders needed to understand if the model answers the
questions it should answer and if it is useable.
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Alpha -RiskPoll model for valuation of health effects of air pollution:
Recent updates (Dr. Michael Holland, EMRC)

IVALESOR

ALPHA-RiskPoll (ARP) model for valuation
of the health effects of air pollution
History and recent updates

Mike Holland, 2/9/25

VALESOR Project WPS

Il VALESOR
Background e

* ARP-VALESOR is the latest version of a model developed in the 1990s

* ALPHA - Atmospheric Long-range Pollutant Health Assessment Model (Mike
Holland and others at AEA Technology) to support:
+ The EU's Acidification Strategy (led to the Mational Emission Ceilings Directive)

* Proposals for the second Sulphur Protocol to the UMECE Air Convention
(became the Multi-Pollutant Multi-Effect Protocol proposal, and then the
Gothenburg Protocol)

+ Development informed by research under the EC/US Fuel Cycles Study and then
by the ExternE study

+ Also informed by the RiskPoll Model developed by Joseph Spadaro following
work for IAEA
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Example applications of full MVALESOR

European (UNECE) version

= From Late 1990s
*  EU Acidification Strategy
* Directives on Adr Quslty
*  MEC Directives (Motional Emission Ceilings, Maticnol Emission Reduction Commitmenits)
= Frofm eairty 2000s
*  Clean Alr For Europs {CAFE) Directrve and linksd Legislation
*  Development of unit demsge cosbs:
' Erpersonda s Ny lor PR WO, O
' Eenne efmisson 1of MHy, NOx, PHy g 530, WECE
= From early 2010s
* Manne ECAs
= Mid2010s
*  Global version desslopsd for DECD CIRGLE project
= From Late 201 0s
*  Clean Alr Duitocds 1-4 for the EC and bnksd |egisiation

= National versions develsped for UK, Sweden, Frafce

*  Model has been fegularly updated &8 new resoarch provides additional data

il VALESOR
Model availability M VAALEOLN

* Previously only via direct contact with MH/EMRC
* Under VALESOR, web version developed
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il VALESOR
Data (1): Inputs Vol o Mo

* Inputs:
= Annual mean population weighted exposure data for:
* PM, .
* NO,
'] 03

* No provision made for pollutant dispersion and chemistry
modelling
* Tool designed to use outputs from sophisticated pollutant
dispersion/chemistry models such as EMEP, or detailed local dispersion
modelling, e.g. accounting for local topography. Avoids lack of
consistency of pollutant data with accepted models.

Data (2): Information contained in Il VALESOR

the model

» Allinputs required for implementation of the full impact pathway
approach:
* Population data at national level

* 1vyear age classes
* Allyears 2000 to 2100

* Data on incidence of health conditions for which response functions are
included

* Response functions
* Valuation data for each guantified health impact
* Conversion factors as necessary
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I VALESOR
Data (3): Outputs oo an o 3 s

+ Annual undiscounted estimates of:
* Health impacts as cases, life years lost, hospital admissions, etc
* Economic equivalent of health impacts
* Aggregated economic impacts
= Sensitivity analysis
* Mortality valuation
* Owerlap in PM/NO,, functions
* Others

* Results provided at any desired scale:
* Mational
« EU

UMECE

Sub-national

Other

MVALESOR
Post-processing el an e e

* Discounting
» More detailed uncertainty assessment

= Integration with damage costs for materials, crops, forests,
natural ecosystems

* Use of results in CEA
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il VALESOR
VALESOR work L L7 S AT

* Full update of the model reflecting latest science
* Development of web-version for wide availability

* Objectives, inputs, etc. of the model remain the same as in the
earlier versions

* Project ends December 2025

VALESOR
Specific updates under VALESOR

* Population data: Latest Eurostat + UN for non-EU
* Incidence data: Extracted from GBD for specific age groups

* Health impacts: Literature reviewed and recommendations made for
set of effects for core and sensitivity quantification

* Response functions: Updated based on latest reviews including
HRAPIE2 and EMAPEC from WHO

* Valuation: Literature reviewed and updated, including separation of
costs to direct/indirect/intangibles

* Further work: Conclusions on mortality valuation awaited from OECD
study, original research on valuation from VALESOR
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VALESOR tool concept and design + demonstration of Use cases (Katarina
Yaramenka, IVL Swedish Environmental Research Institute)

VALESOR

@ivl IYALESOR
1
ARP and VALESOR tool
The aim of the project is to develop an online heaith effect valuation tool to calculate damage
from air pollution and from chemicals.
The module focused on air pollution (VALESOR AIR) is a simplified web-version of ARP model.
Some specific features of this web-version:
*  Open: No login/registration.
*  Transparent: A user has possibility to see all input data used for calculations (stored in the
tool database as defaults).
*  Some data is open for modification. Summary of user-modified data is available.
*  Possibility to save analysis project as a file and upload it Iater or send by e-mail.
*  Possibility to work with (unlimited) number of regions at sub-national level.
*  Outputs in 3 form of downloadable summary tables and charts.
*  Quick change between analysis parameters and formats of presentation of the results
(Impacts/Valuation; HIA/EBD; VOLY/VSL; individual outcomes/QALY).
*  Two modules — AIR and CHEM.
@ivl LYALESOR
2
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VALESOR tool: AIR and CHEM modules
R cem

Fixed list of pollutants and health Calculation framework with possibility to

outcomes analyse own substances with own data
Multi-pollutant analysis Single-pollutant analysis

Exposure route: inhalation Exposure routes: inhalation and ingestion
Relative risk ERF, strong link to age Unit risk ERF, total number of affected
structure of population population is more important than age

Work in progress

@ivl ILYALESOR

VALESOR AIR — expected updates/improvements before
the project finalization

* Cost sets: country-specific and average values for different
country groups, including values for non-tangible effects
developed within VALESOR project (e.g. VSL).

*  Country-specific all-cause mortality numbers.
* (Updated method for mortality in YOLL).
*  Symbol-marking health outcomes with risk for double-counting.

* User information and guidance in the tool (info-boxes), including
start page.

*  User manual in PDF

@ivl LYALESOR
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VALESOR AIR concept

INPUTS BY USER
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@ivl I VALESOR

VALESOR tool: Use cases

1.

| am a decision-maker at EPA in Serbia, and 1 would like to estimate curent annual damage from air
podlution in the country using country-specific cost values.

| am 3 health ressarcher from Monway who studies lung cancer. | want to know how many lung @ncer
cases in the Nordic Countries caused by air pollution can be expected in the next decade.

W'e are an international team of researchers investizating scenarios for introducing new
heating/cooling technologies in the residential sector in the EU-27 by 2040. We are interested in both
health impacts and damage in the EU-27 (in total, without distribution by country). We also have
some own oost values we would like to use instead of defaults.

| am a decision-maker at the EU-level. | would like to see how suggested new legislation for EU-27, if
implementad by 2040, will affect health and health-related damage in different countries, both within
and gutside EU-27. | would like to calculate and compare between countries individual health impacts
and total QALYs.

1 am a decision-maker in Province of Milan in taly. We would like to suggest a range of measures to
reduce air pollution in municipalities 4 and B, to be ntroduced by 2030. 1 would like to know how the
suggested measures will affect population health, measured in QALYs, and how much the dhoice of
ERFs affects the results.

@ivl IIVALESOR
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Finalization of the tool (including CHEM-module)
by the end of 2025

Testing link:
https://ivl-valesor-swce-web-test.azurewebsites.net/

Please send your feedback to
Katarina.Yaramenka@ivl.se

@ivl I VALESOR

Thank you for your attention!

Link to the survey

@ivl I VALESOR
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Annex 3. End-user workshop 31 presentations

Welcome and introduction to workshop main objectives and scope (Dr.
Gildas Appéré, University of Angers, Dr. Stefan Astrém, Anthesis)

Welcome & Introduction to
Workshop main objectives and
scope

Stakeholder Workshop on official-launching of the
VALESOR tool

Why are we here?

= Cost-Benefit Analysis (CBA) important for environmental policy,
= CBA not consistently used, more data on Benefits is needed!
- Assessing Benefits with the Alpha-Riskpoll model

= Introducing the VALESOR tool (based on Alpha-Riskpoll),

= Presenting VALESOR case studies,

= Presentation of expected results from PARC projects,

= Demonstrating the VALESOR tool,

= Testing the VALESOR tool

8l U VALESOR
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Main Objectives of VALESOR

* General objective : Promote a better utilisation of economic values in public decisions aimed at reducing environmental
stressors (in particular exposure to air and chemical pollution via various routes like air, water, soil)

* Final operational objectives (intended for end-users):

(1) Develop ARP v2.0 = a multi-stressor economic valuation model : valuation of the effects resulting from different
assumptions of multiple environmental stressors variations, according to the following diagram:

Economic Effects: Monetary valves (VSL, VSC, VOLY)

agssociated with vanigtions in the Costs of illness and
variations in well-being (from a Cast-Benefit Analysis or
Cost-Effectiveness Analysis perspective)

ARP: Alpha-RiskPoll modei used for the European Commission Directorote-
General for the Environment (DG ENV)

Pty

il VALESO

B L EE Pl

Main Objectives of VALESOR

* Final operational objectives {intended for end-users):
(2) Develop the online VALESOR tool

B oswnos o8

VALESOR -~ Online tool for valuation of environme
VALESOR toof

Margral damsge cost, €kg
(LR ot 00) prson oy B dzast fee of @]

WYALESOR

& e
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DELIVERABLE 6.47 WP6

Valesor part of the Meteor cluster,
funded by Horizon Europe

WYALESOR

Stakeholders input?

* Nobody is interested in developing an online tool that is never used,
* Useability can be misunderstood by developers,

* Useability can be misunderstood by ‘super-users’ actively
participating in the programme,

* External stakholders needed to understand if the model answers the
questions it should answer and if it is useable.
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Presentation of the VALESOR tool (Katarina Yaramenka, IVL Swedish
Environmental Research Institute).

VALESOR

Erk Gusisveson, Rebecca Lindman, VL
Bassd om ARP mode! (Michael Holland, Joseph S padaro)
22510-23

Rivl I VALESOR

.
e

ARP and VALESOR tool

The aim of the project is to develop an online health effect valuation tool to calculate damage
from air pollution and from chemicals.

The module focused on air pollution {(VALESOR AIR) is a simplified web-version of ARP model.

Some specific features of this web-version:

*  Open: No login/registration.

*  Transparent: A user has possibility to see all input data used for calculations (stored in the
tool database as defaults).

*  Some data is open for modification. Summary of user-modified data is available.

" Possibility to save analysis project as a file and upload it later or send by e-mail.

*  Outputs in 3 form of downloadable summary tables and charts.

*  Quick change between analysis parameters and formats of presentation of the results
(Impacts/Valuation; HIA/EBD; VOLY/VSL; individual outcomes/QALY).

*  Two modules — AIR and CHEM.

@ivl I VALESOR
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VALESOR concept

INPUTS BY USER
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ILYALESOR
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VALESOR tool: Introduction into test version

Testing link:
https://ivl-valesor-swce-web-test.azurewebsites.net/

1. Analysis steps in AIR
2. Analysis steps in CHEM

@ivl I VALESOR

Planned developments before the project finalization

+  Final set of health outcomes for selected chemicals in the database (ERF, typs
of risk, QALY weights, costs)

*  Costsets: updated country-specific and average values for different country
groups, including values for non-tangible effects developed within VALESOR
project (e.g. W5L)

*  Possibility to apply combined ERF for all-cause long-term mortality from
PMZ5/NO2Z

*  Comparing exposure values to applicability ranges for selected health
outcomes

*  Userinformation and guidance in the tool (info-boxes), including start page.

*  User manual in PDF

@ivl il VALESOR
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Presentation of the VALESOR case studies (Dr. Joseph Spadaro, SERC).

VALESOR: Case Studies

Joseph Spadaro, Ph.D. | SpadaroJV@gmail.com
Participants: DNK, ESP, FRA, GBR, HUN, ITA, MNE, POL, SRB, SWE
N

Stakeholder Workshop on official launching of VALESOR tool
Online meeting, October 239, 2025

Case Studies

Share your story

VALESOR

ation of environmental stressors

CASE STUDIES: KEY OBJECTIVES FohceEate:

#VALESOR

Demonstrate the use of the new methods and tools
(ARP-Air and ARP-Chem), and highlight the value VALESOR
added of the VALESOR approach in informing
decision-making.
[deliver feedback to WP5, WP6]

Contribute to the development of the guidance
document on health and economic impact
assessment based on the practical experience and
lessons learned from implementing the case studies.
[deliver feedback to WP4]

Enable knowledge transfer, and contribute to local
capacity building at different entry points in the
decision-making process.
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al-W | CASE STUDIES (synthesis) 11 Case Studies in 10 Countries

' United Kingdom Use the VALESOR methods/tools to evaluate the health gains, FRANCE For selected chenhcals, compare the health costs using the ARP tool (QAL
both in physical and economic terms, of climate change policies envisioned approach) to the regulatory framework developed under the ECHA REACH
under Net Zero Project. The analysis will be carried out at the urban-level (Registration, Evaluation and Authorisation of Chemicals) Programme. A key
(tondon, Birmingham, Manchester, and Glasgow). contribution of the study will be a comparison of the economic ranking of chemicals
HUNGARY In conjunction with the ATMO-Plan decision supporting tool, based on different approaches, as well as providing useful data for BCAs.

developed in the framework of the HungAIRy LIFE IP, apply the ARP tool to
calculate the health and economic benefits of actions to ameliorate AQ in the
capital city of Budapest (e.g. rerouting urban traffic) & Sajo Valley (one of
most polluted areas in Hungary).

SERBIA Apply VALESOR methods/tools in Novi Sad to inform decision-makers on
cost-effectiveness/efficiency of air pollution control measures. Possibly identif
key sources of pollution. In addition to integrating VALESOR methods in the regulator

process, raise awareness in the population of the adverse effects of AP.
ITALY Carry out a health and economic burden and impact analysis for the

Lazio Region (including Rome) using the ARP tool. Analysis will apply the SWEDEN Conduct a health and economic analysis related to fine particulate air

WHO EMAPEC ERFs, and will be stratified by age and SES. Results will be pollution from small-scale residential wood burning stoves in Vésterbotten
shared with regional authorities and health care systems. County using the ARP tool. Focus of the analysis will be on the choice of

concentration-response functions (CRFs).

POLAND As part of the ReduCost Project (supported by the Ministries of
Climate and Environment), ARP will be applied to compare health gains and
economic benefits of alternative scenarios targeting emission reduction at
national-level from power, transport, residential, agriculture sectors. Lombardia, ITA

SPAIN The National Air Quality and Atmosphere Protection Plan and the Burden Analysis
National Energy and Climate Plan foresee an increased use of biomass to
meet 2030 electricity demand. The Spanish study will focus on the policy-
driven health effects of BaP emissions across the Spanish population.

DENMARK Compare ARP EBD assessment to resuits from the Danish EVA
(Economic Valuation of Air Pollution) model. Analysis will cover local (rural &
urban), national (Denmark) and regional scales for short- and long-term
exposure windows. Different choices of CRFs will be explored (local vs.
global functions). Results stratified by SES & pre-existing health condition.

MONTENEGRO Study will provide a detailed analysis of air pollution levels ' External participant
(PM, NOx) in Montenegro during the heating season, and calculate the health

and economic impacts of air pollution using the VALESOR ARP tool.

E with stakeholders will ensure that the results are integrated

into effective interventions and policy measures.

The cost of ambient
air pollution in 2023

METHODS: Health and Economic Assessment (HEA) Applied to Air Pollutants
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LOMBARDIA CASE STUDY: COMPARATIVE RISK ANALYSIS

» HBP, active Smoking, BMI, High Blood Sugar and PM, ; are top 5 Risks

Source: IHME 2023

Lombardia, Both sexes, All ages, 2023
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VALESOR Stakeholder Workshop, October 23, 2025

LOMBARDIA CASE STUDY: CONCEPT NOTE

AIM

To calculate the Environmental Burden of Disease attributed
to exposure from fine particulate matter (PM2.5), NO2 and
ozone in the Region of Lombardia, Italy, along with an
economic assessment of the health effects.

Task 7.1: Concept Note

Task 7.2: Health & Economic
Assessment

Task 7.3: Sensitivity & Uncertainty
Analyses

Task 7.4: Lessons Learned &
Feedback to VALESOR Project

12 provinces
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il g LOMBARDIA CASE STUDY: DEMOGRAPHICS, ISTAT

Population of the Region of Lombardia, Italy Mortality Rate in the Region of Lombardia, Italy
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LOMBARDIA CASE STUDY: AIR QUALITY, 2023

Air Quality in the Region of Lombardia, Italy
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DELIVERABLE 6.47 WP6

LOMBARDIA CASE STUDY: HEALTH DATA, LIFETIME COSTS OF ILLNESS

Uncertainty in the rates

Incidence rates of disease for YR 2019 (per 100,000 in age group, both sexes combined)

coPp 411 [) 0 o [ 1 | 2 2 ) @ | 13 &2 | 102 | coPd 1060
Asthma m 1072 773 l 755 438 232 199 180 177 154 114 172 145 121 99 165 | 20 | 473 623 204 Asthma 1.108
Lung cancer 74 0 0. |50 0 0 0 1 3 6 13 118 17 242 200 209 323 | 285 | 184 204 5 1057
1HD 365 0 o | o [ s | 7 1 5] “ % | s s66 | 68 | 793 | oe4 | 131 | 1873 | 2347 | 2753 | 1408 1HO 1080
Stroke | w0 | 7 7 1 7 7 8 10 12 16 24 38 123 175 274 | 47 683 | 107 1472 | 1862 | 745 Stroke | 1054
Type-2 Diabetes - 0 () W 72 \ 128 133 17 m 146 233 634 4% | 29 | 15 | 27 | 8 | 10 \ n_| % Type-2 Diabetes | 1085 |
Dementia a1 ] o [ o | o | o o 0 0 1 2 142 | 3 | 770 | 1603 | 2805 | 3904 | 5005 | 592 | 271 Dementia 1077
source: IHME 2021
ta for i i
Data for Lombardia Life table, RLE in years PM2.5 risk functions
Age 3
Under5 | 370,900 175| 47| ™ 82 COPD
bt =l L 59 784 asthma X ‘ Y VsLY
1014 | 489753 20 s I [ T T T 1
: | | 1160 1.100 1230
w1 | mozu @ o o B4 e S ! ! ! coro 86,000 158000 125,000 o
| | 1518 s 1o 1w | 0% | 120 | Lifetime _ Health care
20-24 484,758 52 1 = — | I - T | B |Asthma 63,000 115,000 74,000 =
T 1 2024 635 |stroke | 1180 [ 1120 | 1200 | cost cost
25-29 499410 72 14 25.29 586 |Type-2 Diabetes | 100 103 | 1180 | L I 101,000, 1850011 119‘000f Bro@ustitt
o Sl A = 3034 537 |Dementia 1172 110 | 1249 1HD 37000 68000 44,000 4 LEOGUCLIULLY
BB SHI08 19 ; s - Natural mortality 1005 1084 | 1127 stroke 148000 270,000 173,000 cost
= 2 004 | Counterfactual 5 ug/m3 ‘ | Disutilit,
I A DY, 200 | 7 | |
45.49 798,901 848 106, =y |T2DM I 1“.000! 194.000‘ 124,000: s sutiaty
s0se | e2254 15 190 450 ] % Dementia 213000 514,000 355,000 cost
55.50 799700 2550 a0, 50-54 343 | PM10 risk functions .
6064 | 654218) 3601 550 Lol »7 | Sitansl workelity 1ol D L0 | Ap All costs are in euros 2021
] e, [ et 60-64 251 | Counterfactual 5 wefm3 min-max is 95%CI
70-74 547839 8475 1547 Lon) 205
=1 T I 70-74 166 .
[7579 | 439630 11957| 2720 rest el Sources: WHO's HRAPIE-2 and EMAPEC
|soss 390965 19546 4999 T =t response functions
i [ | | | coss o4 5 functions exist for NO2 and
jsseo | 2%s8s| 23214 10067, T = eparate functions exist for NO2 and ozone
|s0s4 | 103392 20218 19553 e |
|es+ 28062 9807 34947 95+ el
Rates per 100,000 persons RLE, remaining life years

ol LOMBARDIA CASE STUDY: PM2.5 RESULTS |

Result
Variable Bergamo Brescia Como Cremona Lecco Lodi Mantova Milan Morza @ Pavia Sondrio Varese Lombardia
della Brianza
Population (all ages, both sexes) 1,102,997 1,253,157 594,941 351,654 332,457 227,327 404,476 3,214,630 870,407 534,506 178,784 877,668 9,943,004
PW Concentration, ug/m3 176 17.6 140 214 13.0 189 183 174 16.1 155 93 146 16.7
MORTALITY (non-accidental)
Population at risk 780,594 891,980 432,231 257,599 240,340 163,355 295,533 2,323,387 627,407 396,970 129,678 638,451 7,177,525
Baseline incidence 10,724 12,597 6,367 3943 3,682 2,251 4,474 34,586 9,170 6,094 1,963 9,803 103,634
| Awributable fraction (M 10.8% | 10.8% | 79% 138% 7.0% 119% \r 114% | 10.6% 9.6% | 9.1% 3.8% | 83% |
Awributable deaths | s | 1 | s02 | 544 28 268 508 | ) 878 | 55| m 817 |
Life years lost, LYL 12,711 14,784 5,367 5mM 2,746 2,927 5,382 38,555 9,385 5,869 796 8,601 3 to 7% as
Cost [VSL, Me2021) 3163 | 3| 1| 1 706 | 19 | 1000 239 | 158 0| 2m equivalent GDP
|| cost (vsLy, M€2021) 1,068 1240 451 485 231 246 452 3238 \ 788 493 67 722 of Lombardia

Share: 35% of total

Economic Cost of PM2s in Lombardia, Italy Economic Cost of PM2:5 in Lombardia, Italy
MCIOZI M€202!

49% of
subtotal

Mortality (VSL)
28,958

Dementia L . asthma

Mortality (VSLY) 3 g
4%

9,480

Productivity Productivity
909 903

€4.45 billion
(2021 prices)
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DELIVERABLE 6.47 WP6

LOMBARDIA CASE STUDY: RESULTS II, A DEEPER DIVE

Cumulative PM2s Attributable Deaths

Region of Lombardia, Italy
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