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SeBS in a nutshell

Showcasing the benefits brought by the usage of Copernicus Sentinels data to society, environment and 

economy through bottom-up assessments based on traceable impacts along selected value chains

Timeline: March 2017- Summer 2024

Workshops 

with end-users and in 
international fora

Use cases reports 

22* Long and 15 Short cases

Robust Methodology 

Based on use-case-specific value chains, 
assessment of impacts across 6 
dimensions of value

Cross-cutting 
Analyses Reports

complementing and expanding 
the use case findings

https://earsc.org/sebs/workshop-
2019/

https://earsc.org/sebs/all-
cases/

https://earsc.org/sebs/wp-
content/uploads/2020/12/SeBS-

Methodology-2020.pdf
https://earsc.org/sebs/cross-
cutting-reports/

*3 of which developed as part of legacy ESA pilot project

https://earsc.org/sebs/workshop-2019/
https://earsc.org/sebs/workshop-2019/
https://earsc.org/sebs/all-cases/
https://earsc.org/sebs/all-cases/
https://earsc.org/sebs/wp-content/uploads/2020/12/SeBS-Methodology-2020.pdf
https://earsc.org/sebs/wp-content/uploads/2020/12/SeBS-Methodology-2020.pdf
https://earsc.org/sebs/wp-content/uploads/2020/12/SeBS-Methodology-2020.pdf
https://earsc.org/sebs/cross-cutting-reports/
https://earsc.org/sebs/cross-cutting-reports/


A rich portfolio of cases analysed across sectors, 
geographies & Sentinel usage

Detailed statistics: 
https://earsc.org/sebs/wp-

content/uploads/2024/11/SeBs_Final-
Overall-report_2024_vFinal.pdf

+ 300 candidate cases collected

22 fully developed cases

15 short cases

https://earsc.org/sebs/wp-content/uploads/2024/11/SeBs_Final-Overall-report_2024_vFinal.pdf
https://earsc.org/sebs/wp-content/uploads/2024/11/SeBs_Final-Overall-report_2024_vFinal.pdf
https://earsc.org/sebs/wp-content/uploads/2024/11/SeBs_Final-Overall-report_2024_vFinal.pdf


What does a SeBS “long” case look like?
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• Approx. 70-pages report
• Rich contextual analysis
• Explicit assumptions validated with key stakeholders
• Full value chain analysis
• Quantitative assessment of economic outputs
• Qualitative assessment of impacts in 6 dimensions of 

value
• Extrapolation
• An easy-to-read flyer
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A robust and tested methodology, enhanced 
and improved over time

Key Actor

Operational use 
of Sentinel data 
by a primary user.

Benefits for each tier analysed 
across 6 dimensions of value

Value chain of actors in 4 tiers from supplier to 
citizens and society.Robust, tested 

methodology

https://earsc.org/sebs/wp-
content/uploads/2020/12/SeBS-

Methodology-2020.pdf

https://earsc.org/sebs/wp-content/uploads/2020/12/SeBS-Methodology-2020.pdf
https://earsc.org/sebs/wp-content/uploads/2020/12/SeBS-Methodology-2020.pdf
https://earsc.org/sebs/wp-content/uploads/2020/12/SeBS-Methodology-2020.pdf


Methodology: 6 Dimensions of Value
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ECONOMIC
Impacts related to the production of goods or 
services, or impacts on monetary flow or 
volume, such as revenue, profit, capital and 
(indirectly, through turnover generation) 
employment.

ENVIRONMENTAL
Impacts related to the state and health of 
the environment, particularly as regards the 
ecosystem services on which human 
societies depend.

REGULATORY

Impacts linked to the development,

enactment or enforcement of regulations,

directives or other legal instruments by

policy makers.

ADVANCEMENTS IN SCIENCE AND TECHNOLOGY

Impacts linked to academic, scientific or

technological research and development, the

advancement of the state of knowledge in a

particular domain.

INNOVATION AND ENTREPRENEURSHIP

Impacts linked to the development of new

enterprises, business or jobs and/or the introduction

of technological innovation into the market.

SOCIETAL

Impacts related to societal aspects such as

increased trust in authorities, better public health

or secured geostrategic position.

An extensive set of indicators for each 
dimension was developed



Summary of Economic Benefits



Short cases gallery



• EOMAP, a small German company offers a service EoLytics which allows 

subscribers to download measurements of water quality for water bodies in their 

areas of interest.

• LUBW - the Baden-Württemberg State Institute for the Environment - accesses

data for the region via eoLytics so providing a better service to its citizens for an 

affordable cost.

Benefits:

• The service helps to reduce exposure to dangerous harmful algal blooms (HABs) 

whilst improving the environment, reducing pollution and helping nature 

conservation.

• Satellite-derived measurements of the quality of water in lakes help local and 

regional authorities monitor the lakes in their region more effectively, more 

frequently and more comprehensively and to keep their citizens informed.

Water Quality Management in Germany



Water Quality Management in Finland

• Sentinel data helps regional authorities and the Finnish environmental 
institute to monitor the lakes more effectively, more frequently and more 
comprehensively.

• Thanks to the use of Sentinel data offered through a publicly available 
platform, economic and leisure activities are better informed and lake 
ecosystems are better protected. The associated benefits are important 
and will grow significantly in the next five to ten years.

• This exemplary use of Sentinel satellite data in Finland not only generates 
positive impact in the country but also illuminates the associated value for 
regulatory aspects of water monitoring across Europe.

• Benefits for:

• Primary user: Environmental offices located in each of the regions of 

Finland | Other users: Ministries of the Environment and of 

Agriculture and ForestryMain findings:

• Overall Economic Benefits: €16.0-21.5m pa



Water Quality Management in the 
Netherlands

• Sentinel data is used by a regional water board to monitor lakes 
more effectively, more frequently and more comprehensively.

• Lakes in The Netherlands are at an elevated risk of pollution due 
to high population density and intensive agriculture practices.

• Water Insight, a Dutch SME, leverages Copernicus Sentinel-2 
and Sentinel-3 data to offer satellite-based services on water 
monitoring, complementing in-situ measurements. 

• Benefits for:

• Primary user: Noorderzijlvest Water Board

• Other users: Ministry of Infrastructure and Water 

Management



How satellites can help?

• Provide ability to measure water quality in many more lakes 

(all over 0,5ha) more frequently and with better spatial 

coverage (ie more measurement points in v large lakes).

• Give earlier warning of degrading water quality.

• Supports evaluation of the impact of regulations on land-use 

and agricultural practices on the water quality

Water Quality Monitoring
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Where satellites are helping:

• In active use in: Germany (core case), Finland (core case), 

Netherlands (core case). 

• Under assessment in Austria, Belgium, France, Italy, Norway, Spain, 

but not yet in operational use.

• Some differences in use between regions with deep lakes and 

those with shallow ones where the temperature rises more 

quickly, agriculture is more intense and run-off a greater problem.

The Benefits of using Satellites:

• Improved links between measurements and implementation of regulation (can be 

further improved with reference in the Water Framework Directive)

• Avoidance of costs of making in-situ measurements in many more lakes.

• Earlier detection of problems

• Improved bathing water quality information for citizens



Water Quality Monitoring

15

Insights:

• Satellite data provides the capability to monitor lake water quality over large areas and any number of lakes which is 

not possible using conventional means.

• Introduction so far is determined by local use since national reporting under the WFD is not required. As a result, 

investments and operational budgets are not granted.

• Only where local expertise and champions have promoted the use of satellite data has this become systematic (ie in 

Finland).

• Local conditions influence strongly the risk and the need for monitoring. In the Netherlands, the shallow waters heat 

more rapidly and intense agriculture leads to high chemical pollution, whilst in Finland the enormous number of 

lakes drives monitoring needs.  

• Trusted agents have been instrumental in driving adoption. The environmental institute in Finland has been key 

whilst industrial actors have demonstrated the capability in Germany and the Netherlands.



Water Resources Management in Spain

• Innovative solutions using Sentinel data are now being
implemented by the Catalan Water Agency (ACA) together with
the Cartographic and Geological Institute of Catalonia (ICGC).

• The ACA utilizes ICGC’s services on ground deformation to
improve aquifer monitoring and efficiently manage groundwater
resources across Catalonia. This includes optimizing wells
concession rights, detection of illegal extraction and mitigating
issues such as aquifer salinization and subsidence.

• Benefits for:

• Primary user: Catalan Water Agency 

• Other users: Municipalities and water utilities



• The Segura River Basin management authority (CHS) in the region 

of Murcia abstracts water from deep-underground aquifers.

• Over abstraction leads to subsidence of the ground surface and 

potential damage to property in the region.

• IGME, the Spanish geological survey and DARES, a Spanish start-up 

are supplying maps showing ground movement

Benefits:

• Better control of the water abstraction 

• Reduced cost by avoiding the need for expensive in-situ sensors

• Better regulations through knowing that precise measurements 

can be made using InSAR

• Better compliance with environmental regulations governing the 

use of scarce resources (water).

Aquifer Monitoring in Spain



Richness of the Cases bring new insights

Consistent framework for the analysis of more and more cases allows transversal 

analyses yielding highly valuable conclusions – some examples are:

In Greenland, knowing
where the ice has formed
and when supply ships can
pass, allows whole
communities, living in
isolated areas, to plan their
lives better and to develop
the strategic value of the
island.

In Sweden, families can
plan their future as a
result of knowing better
the evolution of their
woodland and when it
may be harvested.

In Ireland, flood mapping
with shared information
helps services co-ordinate
their activities better
through a common
operating picture

In Norway, liabilities for
co-lateral damage coming
from road works are more
easily managed by
knowing when movement
took place as well as the
precise location. Allows
better definition in
regulations; ie 20 years
limits rather than 5 years.

In Belgium, having a
common picture helps to
bring together many
different stakeholders
across the potato industry,
cutting across political and
administrative lines.

Working together Strategic Picture Better Regulation



Basis for Transversal Analysis
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Roads 
Infrastructure
Management

Highways Management 
in Italy

Ground motion 
monitoring in Norway

Lake Water 
Quality 

Management

Water Quality in 
Finland

Water Quality in 
Germany

Forestry Management 
in Sweden

Forest Monitoring in 
Portugal Forests 

Management

Cross-cutting analyses contribute to strengthening the cases 

and the methodology as well as providing additional insights

Led us to the question of what factors influence the uptake/adoption of services by public authorities?

Motorway Maintenance 
in Portugal

Water Quality in the 
Netherlands

Deforestation 
for Palm Oil

https://earsc.org/sebs/highways-management-in-italy/
https://earsc.org/sebs/highways-management-in-italy/
https://earsc.org/sebs/ground-motion-monitoring-in-norway/
https://earsc.org/sebs/ground-motion-monitoring-in-norway/
https://earsc.org/sebs/water-quality-in-finland/
https://earsc.org/sebs/water-quality-in-finland/
https://earsc.org/sebs/all-cases/water-quality-management-in-germany/
https://earsc.org/sebs/all-cases/water-quality-management-in-germany/
https://earsc.org/sebs/forestry-management-in-sweden/
https://earsc.org/sebs/forestry-management-in-sweden/
https://earsc.org/sebs/forest-monitoring-in-portugal/
https://earsc.org/sebs/forest-monitoring-in-portugal/
https://earsc.org/sebs/motorway-maintenance-in-portugal/
https://earsc.org/sebs/motorway-maintenance-in-portugal/
https://earsc.org/sebs/water-quality-management-in-the-netherlands/
https://earsc.org/sebs/water-quality-management-in-the-netherlands/
https://earsc.org/sebs/deforestation-monitoring-for-sustainable-palm-oil-production/
https://earsc.org/sebs/deforestation-monitoring-for-sustainable-palm-oil-production/


Common Indicators of Benefits
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Economic Benefits e.g. cost savings, efficiency gains…
Examples are: Sweden/Forests (EO data helps save money) and Germany/water quality (improves performance).

Environmental Benefits e.g. reduced pollution, mitigating impacts…
Examples are: Finland/water quality (reducing pollution) and Netherlands/water quality (mitigate pollution impact).

Regulatory Benefits e.g. better regulation, better policing, compliancy promotion…
Examples are: Sweden/forests (helping to design better legislation), Netherland/water quality (monitoring implementation).

Innovation or Entrepreneurship e.g. trigger for innovative processes or for creating business
Examples are: Italy/highways (driving innovation in public bodies), Netherlands/water quality (enabling new business in private companies) 

Research and Science e.g. enabling new research…
Examples are: Germany/water quality and Norway/highways (providing information which is unobtainable by other means).

Societal Benefits: improving citizens lives and enabling better societies
Examples are: Italy/highways (directly benefit citizens e.g open roads), Sweden/forest (geopolitical factor i.e. increased forest inventory)



How “Common” are the Benefits? *OECD Observatory on Public Sector Innovation, 
Copernicus4Regions webinar on innovating public policies

Benefits are specific to each case (even if the application is the same) ➔ The extrapolation of benefits from 

one case to another cannot be directly applied without due consideration of all boundary conditions.

Main factors that influence adoption of services by public bodies, and accruable benefits

Geography Geography dictates the scale of the benefit whether quantitative or qualitative. For instance: the extent of the areas to be monitored (e.g. sqkm of forest, 

stable/unstable geology, number of lakes to be monitored) provides a key trigger for the interest in effective monitoring methods.

Governance or 
Administrations

The way the public body is structured and the decisions are taken (national/regional/local authorities) and the degree of autonomy/budgets... – also addressed by OECD 

and Nereus*.

Culture A general culture open to innovation and proactive problem-solving can also play a role. Absence of willingness and possibilities to innovate can bring general reticence 

to do so in public bodies

Legal Framework Whether there a legal requirement to use the technology to measure/monitor there is a clear trigger. This was visible with the new CAP. Absence of legislative 

requirement undermines the investment case needed to establish a funded process. This is visible through the water framework directive. The legal basis often differs 

between countries if there is no European legislation.

Space awareness Knowledge can “demystify space”. We have seen that sometimes space-based solutions are perceived as complex and costly by administrations who have poor 

awareness.

Industrial 
presence

The presence of a strong and proactive EO downstream industrial sector is key to ensure uptake especially in the absence of expert public providers (e.g. cartographic 

institutes or universities…). Companies wishing to do business help demonstrate the benefits.

“EO champions” 
within the 
organisation.

The “human factor” is often key: we found that an internal “champion” is almost always necessary unless use is required through the hierarchy. Changing roles and 

responsibilities undermines continuity and greatly weakens any commitment to the introduction of new processes. The process and EO use must become 

institutionalised.

What factors influence the uptake/adoption of services by public authorities and the related accruable benefits?

https://oecd-opsi.org/
https://www.nereus-regions.eu/2022/02/14/follow-up-of-the-copernicus4regions-webinar-on-innovating-public-policies/


The path to adoption
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1. Rationale: Recognising a need or improvement of service in the organisation which may be addressed using the new technology.

2. Agent for change: a trusted person or organisation who/which drives the change.

3. Raising Awareness: the agent for change is actively raising awareness in the organisation about the new technology and how this

may help to meet one or more of the organisation’s needs.

4. Validation: evaluation of the technology’s fitness for the purpose of the organization and preparation of the organisation for

subsequent change if the evaluation is successful.

5. Adoption: having proven its suitability, the new technology is adopted and implemented into the internal processes of the 
organisation.

Stages of adoption of new services



Conclusions and recommendations
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• The benefits derived from the use of Sentinel-based services are very specifically determined by a number of  

contextual factors ➔➔When extrapolating the benefits from one case to another, due consideration shall be taken 

of the relevant boundary conditions.

• The level of uptake of Sentinel-based solutions by public administrations in Europe was found to be surprisingly 

divergent. Successful adoption in one administration is not matched in others. This led to the question why this is 

the case and an analysis of the pathway to the uptake ➔➔ Benefits and challenges largely depend on the adoption 

level of the organization so this should be taken in due account in every analysis

• The use of Sentinel-based services by different public organisations is often customized to fit their specific need, 

leading to peculiar practices and experiences that can be of great interest for benchmarking and cross-fertilization.

Agencies can benefit by exposing their needs and practices through dedicated networks of peers.➔➔ Build (or 

leverage existing) international networks of peers to exchange experience and views and develop understanding of 

how and why benefits can arise.



• SeBS cases have exposed the significant benefits arising from the use of EO data to support water 
management practices.

• Cases looking at water quality are driven by regulatory requirements. Without a European (or 
international) standard, countries have taken their own approaches driven by institutional factors.

• Further cases looking at aquifer management demonstrate how a holistic approach to water 
management could be introduced.

• In Austria (SeBS short case), irrigation and water use are being monitored through the use of EO 
data.

• Many of the SeBS agriculture cases include the use of EO to inform and to optimise water use for 
cropping.

• An integrated tool to support water management could be possible including both demand and 
supply factors with significant benefits in all dimensions.

EO for Water Management.



Thank you for Listening

Please contact Geoff.sawyer@earsc.org

For more information

And visit

earsc.org/sebs

mailto:Geoff.sawyer@earsc.org
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