
MINES ParisTech, PSL Universite ́, Centre de Gestion Scientifique, i3 UMR CNRS 
9217, 60 Boulevard Saint Michel, 75006 Paris, France

Developing a co-design methodology to grow an 
ecosystem of efficient EO-based application designers
Results and perspectives from the e-shape project

Raphaëlle BARBIER, Skander BEN YAHIA, Pascal LE MASSON, Benoit WEIL

February 17th 2022 – Copernicus Horizon 2035 (Toulouse)



Copernicus Horizon 2035 | 17.02.2022 Co-design in e-shape



Copernicus Horizon 2035 | 17.02.2022 Co-design in e-shape

More than a project: supporting Copernicus and establishing the European contribution to GEO

• O1:  Develop operational EO services with and for users active in key societal sectors
• O2: Demonstrate the benefits of the EO pilots through the coordinated downstream exploitation of EO data and the 

utilization of existing EO resources (especially Copernicus)
• O3: Promote the uptake of pilots at national and international scale, across vertical markets (private and public) and 

amongst key user communities
• O4: Enable the long-term sustainability of the numerous pilots, their penetration in public and private markets and 

support their upscaling
• O5: Increase uptake by raising awareness on the solutions developed through tailored and well-targeted

communication, dissemination and outreach activities
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Goal: building a co-design approach
adapted to the EO context

• Workpackage led by the Center for 
Management Science at MINES ParisTech -
PSL University: leveraging our expertise in 
design theory and methods for innovation 

• Approach progressively built through
interactions and experimentations with e-
shape pilots
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Usual co-design to fit EO data to user needs
by involving users in the design process

‘Resilient-fit’ co-design to grow a socio-economic
ecosystem around Earth observation by strengthening

its ability to adapt to future and unexpected evolutions

As a plant being more robust to varying environmental conditions 
thanks to an expanded root network

(1) Designing relationships between a large range of actors (beyond end-users)
(2) Taking a dynamic and long-term perspective

(1) Cooperation limited to the end user - data provider relationship
(2) Mainly considering co-design as a one-shot action

An enriched understanding of co-
design driven by e-shape objectives 

- in line with GEO vision

1. Enhancing cooperation among
heterogeneous actors: 
 GEO core function - Fostering partnerships and 

mobilizing resources: ’’Connect users, resource providers, 
and experts from different sectors in the domain of Earth
observations and environmental information to form
partnerships’’

2. Targeting resiliency
 GEO core function - Identifying user needs and 

addressing gaps in the information chain: ’’Obtain
commitments from providers and users to ensure these
observations, products and tools are delivered and used in a 
comprehensive, coordinated and sustained way’’

Co-design in e-shape
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Resilient-fit co-design: diagnosis & workshop

Time horizon

Type of service

NPHO

Region of Attica

Municipality of Athens

PANACEA RI

Sustainable City Network

Monitoring system

Decision support 
system

Scenario design 
support system

Specific service 
provision

Short-term Mid-term Long-term
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Standardisation & sustainability of measurement network

Correlation analysis

Advice on projects

Monitoring specific
species

(PM2.5, BC, VOC)

Adaptation plan 
to climate change

Mitigation actions

Air quality
monitoring

Mitigation 
actions, alarms

Exploring new 
regulations

Monitoring 
health threats

from air pollution

Questions

1. Could you detail a potential use case for this information: for which use? Added-
value of this information? What would be the constraints of using it?

2. Same questions for other actors (wind farm developers, large utility companies, 
investors, foundation designers/fabricators, wind turbine manufacturers, others…)

3. If you forget the current technological/resource constraints, what Earth observation 

services would you/other actors dream of?

Instantaneous wind conditions

12

Satellite-based 10-m wind speedModelled 10-m mean wind speed

Source: Hasager, C. B., Hahmann, A. N., Ahsbahs, T., Karagali, I., Sile, T., Badger, M., and Mann, J.: Europe's offshore winds assessed with synthetic 
aperture radar, ASCAT and WRF, Wind Energ. Sci., 5, 375–390, https://doi.org/10.5194/wes-5-375-2020, 2020.

EO resource provider’s timeline

Co-design action: designing the ’co’ and resilienceCo-design diagnosis: scope & context of cooperation

#1

#3

#4#2 #2
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Co-design diagnosis: who? why? when?

DTU

S3-P3

In-situ measurements

stations from CMEMS

SAR retrieved 10m winds at 

600m resolution from 2015 
to 2018 (Sentinel 1)

Resolution 2-10 kmConsultants

REDPRO

Equinor

Offshore wind farm
operators

Research, academia, 
educators

C2WindVortex

Information on 
webportal (on-

demand?)/
consultancy service

à Decision/design 
support system?

Same as Y ?
Available at 10m 

height

Other heights 50m, 

100m, 150m

SAROPS 

software for SAR 
wind retrieval
under License 

from Johns 
Hopkins 

University)
à Biases to be

reduced with in-

situ

Easier to handle

product for 
demonstration

purposes activities and 

promotion of EO data

e-shape pilot
EO-derived

information (Y)

Data sources (X)Value-embedding
usage (V)

« User » communities

Long-term

stability
correction 
computed

from model 
outputs 

ASAR retrieved 10m winds

at 600m resolution
(ENVISAT – ESA archive 

2002-2012 avaliable at DTU 

Wind energy)

ASCAT coastal winds at 

12,5m resolution from
2007 to 2018 with high 

observing frequency

(CMEMS)

Meso-scale atmospheric

model outputs (hold by 
DTU Wind Energy. Foreseen
that ECMWF model can be

operationnally used)

Offshore wind farm
developers

Vattenfall? 

to provide better services 

at the starting phase of 
wind farm siting and 

improve modelled wind

resources.

more efficient strategies

for the initial phases of 
offshore wind farm siting

and planning 

Central policy makers

Global Forecasting System 

(GFS) model data at 25 km 
resolution (National 

Oceanic and Atmospheric

Administration  - NOAA)

Time resolution: to 

be tested for daily/ 
monthly/longer 

time scales

An enriched &  
unified wind

product
• Mean wind at 10 m 

& 100 m height
(2002-2018)

• Wind power density
at 100 m

• Wind direction 
distributions at 10 m 

• Weibull parameters

A, K

Same as Y?

Not contacted yet

• Helping the pilot to formalize its objectives and understanding about the users’ communities
• Identifiying the relevant types of co-design actions at different time horizons

“The co-design diagnosis was very well structured […] It was very good to have short-term and long-term, this helped us to come back
couple of months after and see what we had said for the long-term and what is now time to implement.” (Alexia Tsouni, NOA)
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Questions

1. Could you detail a potential use case for this information: for which use? Added-
value of this information? What would be the constraints of using it?

2. Same questions for other actors (wind farm developers, large utility companies, 
investors, foundation designers/fabricators, wind turbine manufacturers, others…)

3. If you forget the current technological/resource constraints, what Earth observation 

services would you/other actors dream of?

Instantaneous wind conditions

12

Satellite-based 10-m wind speedModelled 10-m mean wind speed

Source: Hasager, C. B., Hahmann, A. N., Ahsbahs, T., Karagali, I., Sile, T., Badger, M., and Mann, J.: Europe's offshore winds assessed with synthetic 
aperture radar, ASCAT and WRF, Wind Energ. Sci., 5, 375–390, https://doi.org/10.5194/wes-5-375-2020, 2020.

• Rigorous process for each co-design type: sequence of preparatory phase and workshop(s)
• Outcomes: formalizing a range of cooperation forms at different time horizons

• Designing the 'co’: explicitly building the relationship between actors
• Designing resilience: not converging on one list of requirements but eliciting a range of alternative 

development paths at different time horizons 

Co-design action: guidelines for resiliency
Possible agenda for a 3h workshop agenda (timing to be adapted)

9h - 9h15 – Introduction 

9h15 – 9h30 - Phase 1: Demonstration by the pilot (prototype of the service + 
expertise, competencies…)

9h30 – 10h45 – Phase 2: Knowledge shared by each user

10h45 – 10h55 - Break

10h55 – 11h45 - Phase 3: Enrichment of list of requirements and agreement on 
future relationships

11h45 – 12h - Wrap up and next steps

Pilot Participants

Speaking
Active listening: to what extent might the 
service be useful for me? Any issue raised?

Pilot Participants

Active listening:  New features to be
added? Adapted relationships with the 

users? New relevant actors to be involved? 
Speaking, reacting on pilot demo

Pilot Participants

Suggesting Reacting
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Research perspectives : a trans-ecosystems co-design to transform EO data into a 
resource to accelerate the sustainable transitions of multiple socio-economic ecosystems
(growing streams of works in innovation management and information systems research)

Operational perspectives: 

• Establishing the mechanisms towards sustainable EO and Copernicus based applications 
(public and private) based on e-shape's experience and on Copernicus downstream
sector (e.g. possibly towards an European Digital Infrastructure Consortium)

• Exploring ways of enhancing co-design expertise in the EO community

• Autonomous co-design guidebooks + trainings

• Co-design helpdesk for more complicated cases  Europe / GEO supporting the 
establishment of a community of experts (teams, networks, labels, experience sharing, 
devices & interactive platforms)?

Perspectives
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Thanks for your attention!
raphaelle.barbier@mines-paristech.fr


