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Future direction 2022+, Socio Economic Benefits:
 

EUMETSAT's SEB network/community of practice 
incl. EUMETSAT’s recent experience of assessing 

SEBs for EPS-Aeolus and EPS-Sterna, the 
limitations of the methodology and in particular 

concerning gaps and areas of work

Presented to CGMS-53 Plenary session, agenda item 5
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Executive summary of the WP

Weather and climate services deliver substantial socio-economic benefits (SEBs) globally across all sectors of the 
economy. There is a growing body of supporting literature, demonstrating benefit-to-cost ratios  ranging for 3:1 to 
more than 2000:1. Benefits can be increased through the provision of more, and better, observational data, which  
improves the accuracy of weather forecasts and the quality of services to users. However, it is more challenging to 
quantify the SEB impact of such improvements and few comprehensive studies are available in the literature.

In 2023 EUMETSAT commissioned a SEB study to support two proposed additions to its European Polar System:
EPS-Sterna and EOS-Aeolus. The study used extreme event economic impact data and published sector-specific SEB 
studies to quantify the value of weather services, and NWP impact studies to assess the improvement in forecast 
accuracy from the proposed additions. By assuming a linear relationship between accuracy improvement and SEBs, 
the study determined a benefit-to-cost ratio of 33. 

This study draws on the best available sources in the literature, as well as specially commissioned NWP impact 
experiments. However, the methodology revealed a lack of recent, applicable studies in key sectors, including 
flooding, energy and construction, and there is a need for more deep-dive investigations into how improved accuracy 
enhances business decisions. Such insights are especially relevant now, in a time of disruptive change being brought 
about by application of AI/machine learning to weather forecasting and climate modelling.

SEB evaluation of weather services is an area of growing interest among National Meteorological Services. WMO is 
developing a toolkit for weather and climate SEB studies, and has established an Economic Impacts Network to foster 
greater engagement and collaboration. Member States are encouraged to develop in-house skills and build co-
operation with economists in governments, industry and academia, commissioning new research and supporting 
international collaboration.
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Outline

Evaluating Social and Economic Benefits
of weather satellites
- Why is this important?

- Recent experience at EUMETSAT

- Limitations and gaps

- Recent developments 

- Priorities for the future

- Q & A
EPS-Aeolus
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SEB evaluation: why is it important?

Major global investment
– Billions of Euros in new programmes

Global financial pressures
– Government budgetary constraints

Space industry investment priorities
– Exploration, Security, Comms, Weather, …

Weather infrastructure investment priorities
– Research, Observations, NWP, Services…

EUMETSAT priorities
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SEBs of weather services

Growing library of SEB studies
– Regional, national, sector specific

BCRs 3:1 to more than 2000:1

Problem: how to quantify SEBs
from increasing forecast accuracy?

World Bank (Kull et al., 2021)
– BCR >25:1 from investment
    in surface-based observations

Image data source: WMO 1153. https://library.wmo.int/records/item/54637-valuing-weather-and-climate 5
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SEBs of EUMETSAT MISSIONS

LEO satellites
– SEB valuation based on NWP skill impact
– Quantified using OSSE techniques – this is unique

GEO satellite
– EUMETSAT does not perform SEB studies
– most benefits are related to saving of lives

Oceanography missions
– we did try recently (Q2/2025) 
– not possible to quantify the link to the Blue Economy

When not possible to do SEB studies
 – we present Benefit papers without numbers

EUMETSAT intend to continue to publish such studies, and to update 
them in the course of implementation of the programme

Image data source: WMO 1153. https://library.wmo.int/records/item/54637-valuing-weather-and-climate 6
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Recent experience at EUMETSAT 

2023 SEB valuation for two new additions
– EPS-Aeolus and EPS-Sterna
– Improved forecast accuracy
– Combined EUMETSAT lifetime cost ~€2bn

Problem: how to quantify the benefit to MSs

Solution: comprehensive SEB impact study
– NWP studies to quantify accuracy impact
– Economic benefit evaluation

Reference EUMETSAT (2023). https://www.eumetsat.int/media/51704 7
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Building the SEB case

Inputs:
EM-DAT, CATDAT (RiskLayer), NatCatSERVICE (Munich Re)
Published and commissioned SEB studies
Specially commissioned NWP accuracy impact studies  

Social and 
economic 
impacts of 
weather and 
climate

Economic 
benefits of
weather and 
climate 
services

Economic 
benefits of 
EPS-Aeolus
and EPS-
Sterna

Impact of
EPS-Aeolus
and EPS-
Sterna on 
forecast
skill

Uncertainties 
   and
   benefits not 
quantified

Total 
benefits 
and 
BCR

Reference EUMETSAT (2023). https://www.eumetsat.int/media/51704 8
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Case for EPS-Aeolus and EPS-Sterna

Reference EUMETSAT (2023). https://www.eumetsat.int/media/51704 9
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Limitations and gaps

Lack of recent sector-specific SEB studies
– Recent aviation and general public valuations (UK)
– Older studies used: Floods (2004), Rail (2012), 
Road (2011 and 2012), Retail (2016)

Important sectors lack comprehensive studies
– Energy, Construction, Water Resources

Need for more deep-dive investigations
– is the accuracy-value relationship linear?
– how does improved accuracy enhance business decisions?
– e.g. Molina, R and Rudik, I (2024),
                    The Social Value of Hurricane Forecasts

Reference: Molina and Rudik (2024). https://papers.ssrn.com/sol3/papers.cfm?abstract_id=4859400 10
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Recent developments

Increased requirement from EUMETSAT MSs

Growing SEB focus to support capacity development 

WMO Economic and Societal Impacts Office

– Valuing Weather and Climate (WMO-No. 1153), 2015
– New toolkit for weather and climate SEB studies

Economic Impacts Network
– Argentina, Australia, Canada, Denmark, Finland, Germany,
Netherlands, South Africa, Spain, Sweden, UK

New economic research commissioning
– e.g. UK study on the SEB of improved flood forecasting

Transformational impact of AI on weather forecasting and climate projections

Reference: Met Office (2024). https://www.metoffice.gov.uk/services/government/international-development/international-economics-reports 11

https://www.metoffice.gov.uk/services/government/international-development/international-economics-reports


CGMS-53-EUMETSAT-WP-09, v1, 20 May 2025

Coordination Group for Meteorological Satellites - CGMS

Priorities for the future

üDevelop in-house skills and understanding

üBuild co-operation with economists in industry and academia

üStrengthen dialogue with Finance Ministry economists

üCommission new research to fill gaps 

üSupport international collaboration and knowledge sharing
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Ø Presentation and supporting paper for 
consideration by the CGMS-53 Plenary

Ø Questions and comments welcome now 
or afterwards direct with the speaker

To be considered by CGMS:


