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Aim of today’s webinar

To explore how Living Lab methodologies can be applied to Digital 
Twins, Data Spaces, and AI innovation, ensuring that they meet the 

needs and expectations of the communities they serve.



Agenda
14:00 - 14:10: Welcome and introduction - Kaisa Spilling, Forum Virium Helsinki & Giacomo 
Lozzi, ENoLL
14:10 - 14:25: Madrid Living Lab Digital Twin (www.leadproject.eu) - Sergio Fernández Balaguer, 
EMT - Transport Company Madrid.
14:25 - 14:45: Co-creation, experimentation methods, and tools - Dimitri Schuurman, imec
14:45 - 14:55: Questions & answers
14:55 - 15:05: Break 
15:05 - 15:50: Interactive exercise
• Participants engage in a practical exercise related to Digital Twin and Living Lab collaboration.
15:50 - 16:00: Wrap-up and next steps

https://living-in.eu/events/www.leadproject.eu


• Movement born in 2019
• Mission: to collectively drive the digital 

transformation across all corners of Europe –
from countries, regions and municipalities. 

• Amplify the advantages of digital solutions
• Approach driven by cities and centered

around citizens
• Cities as open innovation ecosystems

Living Lab approach align with and can enable these principles



Living-in.EU: 5 sub-groups

Legal 

Financial 

Education 
& Capacity 

Building 

Technical 

Monitoring



Administrative 
capacities

Upskilling 
workforce

Citizen-
Centric 
Design

Digital 
education 

access

Knowledge 
sharing

Collaborative 
acceleration

Education & Capacity Building Working Group

Led by the European Network of 
Living Labs (ENoLL)

Leverages skills and methods for 
effective digitalisation

Culture of co-creative, participative 
and cross-sector approaches to 
designing new solutions



Interactive exercise
Participants engage in a practical exercise related to Digital 

Twin and Living Lab collaboration.



Upcoming event

6 November 2023, 14:00-15:30
Workshop on collecting tools for the Living-in.EU
Catalogue of Tools

Follow us and become member on https://living-
in.eu/groups/commitments/education-capacity-
building

https://living-in.eu/groups/commitments/education-capacity-building
https://living-in.eu/groups/commitments/education-capacity-building
https://living-in.eu/groups/commitments/education-capacity-building
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Digital innovation in Living Lab environments
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What is LEAD project?
• LEAD: “Low-Emission Adaptive last mile logistics supporting on 

demand economy through Digital Twins” 

• 3.941.625 € (start 1/06/2020, 36 months, just finished!!)
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Objectives

• Value cases co-design
• Digital Twinning Tools
• Validation in Living labs
• Scaling-up
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Turning retail stores 
to electric mobility 
nodes

Validation of last 
mile distribution 
models
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LEAD Strategies
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LEAD Innovations
Digital Twins 

in last mile 

logistics 

Helping cities 

embrace 

technology 

advancements 

and data value

Co-creation 

of solutions for 

on-demand 
economy 

Speeding up 

transition 

towards the 

PI paradigm

The Living Lab (LL) is a stakeholder-centred

ecosystem, operating in an urban node

context, for the systematic evaluation of

innovative ideas and technological solutions

in real use cases
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Mid to long term expected impacts

Impact 1

• Clear understanding 
of cost-effective 
strategies, measures 
and tools to achieve 
essentially zero 
emission city 
logistics in major 
European urban 
centres by 2030.

Impact 2

• New tested, 
demonstrated 
practices and 
solutions for better 
cooperation 
between suppliers, 
shippers and urban/ 
regions policy 
makers (planners)

Impact 3

• Clearly provide 
inputs for the 
preparation and 
implementation of 
SULPs, SUMPs and 
other planning tools 
(big data and real-
time traffic 
management)
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DT model library overview

Number Model name Model owner

1 Route optimization LMT

2 Synthetic population IRTX

3 Parcel synthesizer IRTX

4 MATSim IRTX

5 JSprit IRTX

6 Echelon ZLC

7 Parcel Market TUD

8 Parcel generation TUD

9 Parcel tour formation TUD

10 Shipment model TUD

11 Network Assignment TUD

12 STAR UPM

13 COPERT UPM

14 NOISE UPM

15 VISSUM BKK/SZE

16 Charging station INLE

17 Route optimization INLE

18 Trajectory clustering INLE

19 ABM delivery behaviour INLE

20 NetLogo Molde

21 Discrete Choice Modelling Molde
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Living Lab

Status Quo
• Madrid is an important logistics hub (between the Atlantic and 

the Mediterranean TEN-T corridors), 

• Occasional air quality and congestion challenges,

• Madrid LEZ and current regulations (Madrid360),

• Rise of e-commerce and home delivery (even more due to 
COVID19 and post-COVID19 challenges).

Ambition
• Demonstrate the better efficiencies in using a UCC connected to the 

TEN-T to deliver to the city center;

• Assess flows and congestion. Route optimization engine in many-to-
many and many-to-one scenarios, combining vehicles of different fleets. 
Improving of environmental indicators; 

• Explore alternative (and sustainable) business models; 

• Public-private cooperation mechanisms, identifying new ideas for 
cooperation and evaluating the costs and benefits of implementation;

• The economic efficiency and reliability for courier companies, and 
henceforth for clients, of using the LEAD strategies compared to 
conventional freight delivery approaches;

• Explore potential incentives.  Data management. 

Partners:
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Living Lab Madrid

Current status (AS IS)

Desired status (TO BE, UCC)Business as usual (BaU)
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Value case scenarios
• 4 different ones based on location, mostly:

• #1: Microplatform at San Fernando de Henares 
(“Hotspot for the e-commerce in Spain”

• #2: Microplatform at city centre (with vehicle 
restrictions)

• #3: Microplatform at Ring Road “M30”

• #4: Microplatform at city centre (without vehicle 
restrictions)
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Pilot setting

• Location decided (Plaza Mayor underground parking)

• Paperwork required (contract EMT-CityLogin) – starting on 
4/12/2020
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Demonstrate the better efficiencies in using a UCC 

connected to the TEN-T, to deliver to the city centre

LAUNCH: OCTOBER 6TH, 2021

ENDING OPERATION: 1st June 2023

Pilot Results
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How has it worked?

Steps Timetable Where Vehicles

Reception and classification 02:00 am 10:00 am San Fernando Hub 6m3 van (due to heigh 

limitation at the parking)

Distribution (Delivery) 11:00 am 21:00 pm Plaza Mayor Microhub Electric three wheeler

Reverse logistics 21:00 pm 22:00 pm Plaza Mayor + San Fernando 6m3 van
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Scenario Vehicles Parcel capacity

EV Energy  

consumption 

(kWh/100km)

BaU
Diesel van 161

E-van 161

UCC

Hybrid van + E-

scooter

161

34 8.7

E-van + E-scooter
161 22.7

34 8.7

Big E-van + E-

scooter

284 25.0

34 8.7

“What if” (value cases) scenarios
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Digital Twin workflow

Daily

services

Data Sources

Available 

personnel

Vehicles 

characteristics

Distrito Centro 

geospatial LEZ

Traffic speed 

history

All 5 use cases route 

optimization

UCC Scenario

Service from 

Plaza Mayor

3 - Hybrid van + E-

scooter
4 - E-van + E-scooter
5 - Big E-van + E-

scooter

BaU Scenario

Service from 

S. Fernando

1 - Diesel van

2 - E-van

ICE vehicles 

emissions

Input to noise 

model

Routes 

executional 

plan

E vehicles 

emissions

Analysis Outputs

User 

dashboard

Open Data 

repository
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Business-as-Usual (BaU) scenario

Engine 

type
Payload

Max nº 

parcels

Euro6CI 878 kg 161

One-echelon routing

Direct delivery from a periurban DC 

located at 25 km from city center
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Urban Consolidation Center (UCC) scenario

Engine 

type
Payload

Max nº 

parcels

Electric 250 kg 34

Two-echelon routing

Consolidated delivery to the UCC 

from the periurban DC located at 25 

km from city center

With two different van sizes

Final delivery with E-scooters
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Scenari

o
Vehicles

Total 

Journe

y 

(hours)

Driving 

time 

(hours)

Serve 

time 

(hours)

Km 

driven

Nº of 

Vehicle

s

Energy  

per 

delivery 

(kWh)

CO2   

per 

delivery 

(grams)

PM2.5  

per 

delivery

(grams)

NO2 per 

delivery 

(grams)

BaU

Diesel van 1.151 293 792 10.980 148 1,39 372,86 0,04 0,46

E-van - - - - - -96% -100% -100% -100%

UCC

Hybrid 

van + E-

scooter

-23% -8 % -28% -22% 14% -81% -84% -75% -100%

E-van

+ E-

scooter

-23% -8% -28% -22% 14% -95% -100% -100% -100%

Big E-van

+ E-

scooter

-25% -14% -28% -33% 1% -95% -100% -100% -100%

Urban Consolidation Centre  vs. Business-as-Usual
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Acknowledge

Madrid's Living Lab was selected as a 
European Best Practice in Sustainable 
Urban Logistics by EIT Urban Mobility in 
2022
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Learnings & findings/ Steps forwards
• Real Pilot: advisable to start as soon as possible

• Matching the needs of the local administration with the requirements of the logistics 
operator: sustainability (at all levels)

• Taking advantage of the policies established in the city (regulatory framework, 
strategies, etc.) to promote this type of activities

• Establishment of objectives and KPIs must be useful for the operator

• Collaborative scenarios do not impact the transport efficiency and emissions while the 
service quality is improved

• Synchronous planning: manufacturers may benefit from real-time digital twins to 
enable collaborative distribution schemes with local businesses

• Effective collaboration between public and private entities has been identified as a 
key strength of Madrid LL
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Exchanging and sinergies

•Synergies with ST4W, IW-NET,

•Living.in-EU Initiative (DG CONNECT/ENoLL)

https://www.nweurope.eu/projects/project-search/st4w-smart-tracking-data-network-for-shipment-by-inland-waterway/
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Exchange of knowledge

“Massive Online Open Course” (MOOC) available at the CIVITAS e-learning centre
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Just finished!
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Thank you! 

• Website: https://www.leadproject.eu/

• LinkedIn: lead-h2020 

https://www.leadproject.eu/
https://www.linkedin.com/company/lead-h2020/


Innovation Management for scoping DT use cases

Dimitri Schuurman (PhD)

Innovation Expert AI & Data department

@dimischuurman

Dimitri.Schuurman@imec.be

mailto:Dimitri.Schuurman@imec.be


strictly confidential

Solving WICKED PROBLEMS via technological enablers

Our Innovation Management principles

▪ Multi-stakeholder approach – Quadruple helix

▪ Active stakeholder involvement (co-creation)

▪ Real-life experimentation

▪ Agile & multi-method innovation process

Wicked Problems

▪ Complex, multi-stakeholder ecosystems

▪ Complex decision-making

▪ There is no ‘ultimate test’ for a solution

▪ Wicked problems are understood by 

formulating solutions



strictly confidential

STAKEHOLDERS
- Desirability - 

TECHNOLOGY
- Feasibility - 

BUSINESS
- Viability - 

A solution with a 
sustainable 
business model and 
a fit with your 
strategic goals

A solution adapted 
to the needs of your 
stakeholders & end-
users

A solution that is 
technologically 
feasible and builds 
upon your 
capabilities & assets

Sweet spot 
of innovation

Three elements of (data) solutions
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WHAT IS YOUR PROBLEM?
EXPLORING

CAN YOU SOLVE IT?
CO-CREATING

DOES IT DELIVER?
PROTOTESTING

CAN YOU MAKE IT?
DEFINING

Imec’s innovation management process

Define main problems, problem

owners & future DT users

Involve primary user(s) to co-

create & test DT mock-ups

Define relevant tests & test-users 

based on the DT scope
Iteratively test & validate new 

developed DT functionalities
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IDENTIFYING & TESTING ASSUMPTIONS
INNOVATRIX

SMART DATA USE CASE 
CANVAS



EXAMPLE 1: DT BRUGES

Digital twin van de stad Brugge, demovideo | imec 

Vlaanderen on Vimeo

https://vimeo.com/822952710
https://vimeo.com/822952710
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Bruges, summer 2020
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WHAT IS YOUR PROBLEM?
EXPLORING

CAN YOU SOLVE IT?
CO-CREATING

DOES IT DELIVER?
PROTOTESTING

CAN YOU MAKE IT?
DEFINING

Lesson learned: try to avoid too long project timelines



EXAMPLE 2: PRECINCT – EU PROJECT
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INTRO SLIDE PRECINCT

17
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Exploring
PRECINCT

As a regional authority, I would like to have a 
predicting model of the future rainfall and 
flooding to proactively take preventive measures 
on traffic, water, energy and industrial CI’s 
potentially impacted by a flooding event

Rainfall radar images, 
rate/intensity and accumulated 
rainfall (1h, 24h) .hdf
- 5 min intervals, VMM, KNMI

Rainfull gauge measures 
(intensities)  .csv
- 1 min intervals, VMM

River measures (water level) .csv
- 1 min intervals, HIC

As emergency services, we would like to 
visualize critical infrastructure impacted by 
potential flooding, including traffic, water and 
energy CIs, to estimate the potential risk of 
floods in order to take preventive measures

Google maps and tbd through 
interactions with CIs and 
emergency stakeholders
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PRECINCT

Preparatory response to a flooding event in the city of Antwerp happens based on (not 

very accurate) provincial warnings issued by the KMI. Even though a CP-Ops is issued, 

the emergency services have to wait until the first emergency situation takes place to 

take measures in the field. This complicates preventive planning which could reduce 

the harm done.

By combining various (real-time and historic) data sources, we could issue a warning in 

advance, which in turn could improve the response and resilience to flooding events 

and reduce the cascading effects on the critical infrastructure.

Exploring
Problem statement
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FOCUS

What problem do 
we focus on?

What concrete 
use case do we 

scope?

Who are the main 
stakeholders and 

users?

CO-CREATE

What current 
solutions exist?

Which examples 
can inspire?

What should the 
solution look like?

PROTOTYPE & 
TEST

How can we 
simulate / 

prototype the 
solution?

Test with real 
users and where 
possible in a real 

environment

STUDY & LEARN

What have we 
learned?

What are the next 
steps?

ANALYZE

How is this problem 
solved today?

What technology, 
data sources and 

tools are currently 
used?

What design 
constraints are 

there?

Living lab scoping sprint based on f.a.c.t.s.

21

Co-creating phase

https://imec.atlassian.net/wiki/spaces/MNM/pages/4818207081/Co-creating
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Scenario
PRECINCT
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See PRECINCT public board – 1. Focus

https://precinct.innovatrix.be/public/2f00afa0-51b4-11ec-81b1-9326ca8d205a/Innovation Tools/382a0680-8d6e-11ec-9b00-37cee40b61c4/382a2d90-8d6e-11ec-9b00-37cee40b61c4/board
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See PRECINCT public board – 2. Analyze

https://precinct.innovatrix.be/public/2f00afa0-51b4-11ec-81b1-9326ca8d205a/Innovation Tools/382a0680-8d6e-11ec-9b00-37cee40b61c4/7d40e1b0-9a09-11ec-a819-a1844d44146e/board
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Inspiration: Lightning demos

25
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Story boards
A visual representation of the sequence of steps the user will take.

26
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Story boards
A visual representation of the sequence of steps the user will take.

27
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Try it out yourself.

https://www.sketch.com/s/7ad17cac-f00e-4e23-b140-8bd25077d046/prototype/a/C1FDE0E0-AC09-417A-B312-8CCA8DF049F5
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PRECINCT test
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PRECINCT user 

story map
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Precinct

35

Try out the live demo

https://client.dev.precinct.odt.imec-apt.be/
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WHAT IS YOUR PROBLEM?
EXPLORING

CAN YOU SOLVE IT?
CO-CREATING

DOES IT DELIVER?
PROTOTESTING

CAN YOU MAKE IT?
DEFINING

Lesson learned: by deeply involving your eventual end-users, the outcomes might

differ from what was initially planned



EXAMPLE 3: PREDICTIVE MAINTENANCE OF ROAD ASSETS 

(FLEMISH DEPARTMENT OF MOBILITY)
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https://www.sketch.com/s/7e86273f-d4dd-4f47-9280-0039444877eb/v/wWrapq/prototype/a/D5EFE65B-

42AA-428E-9B7D-98237E73FCE2

https://www.sketch.com/s/7e86273f-d4dd-4f47-9280-0039444877eb/v/wWrapq/prototype/a/D5EFE65B-42AA-428E-9B7D-98237E73FCE2
https://www.sketch.com/s/7e86273f-d4dd-4f47-9280-0039444877eb/v/wWrapq/prototype/a/D5EFE65B-42AA-428E-9B7D-98237E73FCE2
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WHAT IS YOUR PROBLEM?
EXPLORING

CAN YOU SOLVE IT?
CO-CREATING

DOES IT DELIVER?
PROTOTESTING

CAN YOU MAKE IT?
DEFINING

Lesson learned: take into account data availability & quality – decision makers are 

not always enough in sync with the operational reality



EXAMPLE 4: LOCAL PORT CASE
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Real-life co-creation

44

Multi stakeholder interaction test for Port Digital Twin application
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Multi-stakeholder interaction test

45

▪ Dynamics of the interaction were

crucial in the process

▪ Group feedback vs. individual

feedback

▪ Use of fact sheets to get the

participants into a realistic

scenario
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Further reading...

▪ Innovatrix: https://timreview.ca/article/1225

▪ Living Labs for scoping Digital Twins: https://openlivinglabdays.com/wp-

content/uploads/2022/12/OLLD-2022-Proceedings.pdf

▪ Testing: https://timreview.ca/article/1204

▪ Living Lab methodology: https://timreview.ca/article/956

▪ PhD on Living Labs: https://biblio.ugent.be/publication/5931264/file/5931265.pdf

46

https://timreview.ca/article/1225
https://openlivinglabdays.com/wp-content/uploads/2022/12/OLLD-2022-Proceedings.pdf
https://openlivinglabdays.com/wp-content/uploads/2022/12/OLLD-2022-Proceedings.pdf
https://timreview.ca/article/1204
https://timreview.ca/article/956
https://biblio.ugent.be/publication/5931264/file/5931265.pdf




Smart Data Canvas

Smart Data Canvas

As one of the first steps in the Co-Creation phase, an innovatrix workshop should be organised.

Obviously, most smart data use cases will have more than three stakeholders that are affected or involved, but carefully consider which 

three are most relevant for the use case. 

At least one of these stakeholders should be the eventual ‘end-user’ of your resulting smart data use case and at least one stakeholder 

should be paying and/or providing the resources to realise the smart data use case. If you cannot agree on the (maximum) three 

stakeholders to be included, organise a voting exercise among your innovation team. 

Create your own board: https://imec.innovatrix.be

A miro template can be found here: Innovatrix Template  

First, decide on the three most important stakeholders to be mapped. More than three makes the canvas difficult to read and is an 

indication of not having enough focus. 

https://imec.innovatrix.be/
https://miro.com/app/board/uXjVO0MVfBI=/
https://miro.com/app/board/uXjVO0MVfBI=/


Criteria

If you agree for the stakeholders to be involved, fill out all elements per stakeholder and go ‘top down’ for all elements. 

Stakeholders

Needs  / Opportunities

Current practices

Current datasets / models

Jobs-to-be-done

Value creation

Key Resources

List the main characteristics of this stakeholder. Is it an organisation or a user group? What are the defining elements? How are they 

different from other stakeholder groups? Be as specific as possible.   

 

What are the main needs or problems of this stakeholder group? Do not formulate this in terms of a solution, but in terms of a problem 

or opportunity. Do not include all needs or opportunities, but the ones that are relevant or important for the given stakeholder and for the 

use case.  

How was this need identified?

How frequent does this problem / opportunity arise? 

What’s the impact of this problem?

Impact and frequency could be important signifiers to identify whether the proposed solution is rather nice to have or life threatening.

What is the current behaviour of this customer segment regarding the needs or opportunities? What tools, applications or alternatives 

do they currently use to cope with the need or take advantage of the opportunity? 

What is their current way of working? 

What competition or alternatives exist? What are the benefits or downsides?

How effective are these current practices in solving the problem?

What data or models does the stakeholder currently use? Add any information regarding these data and models that seems relevant for 

the problem / opportunity: quality, availability, ownership,... 

What datasets or models are currently available? Is it readily available?

Who is the owner or can grant us access?

How does the data look like? Frequency, 

This is the final element that looks into the current way of working. 

What needs to be done in order to answer the need or reap the opportunity? This describes the main functions, characteristics or 

components of the solution in development. 

What result is this stakeholder expecting? 

What are the key components of the job-to-be-done? 

How do these jobs-to-be-done differ for the different stakeholders? 

Note that in the earlier stages of the project, this input can be quite high level or even unknown.  

What impact or value is created for this particular stakeholder segment when the ‘job-to-be-done’ is effectively accomplished? 

What value (monetary and non-monetary) does the resulting smart data solution bring to this stakeholder? 

What is the added value in comparison with the current practices?

In earlier stages (smart data concept is little mature) this input can be high-level and largely assumption-based. In later stages, when 

the scope matures, this should become more clear.  



Trustworthiness Requirements

Barriers

 

Iterate these steps for the two other stakeholder segments. 

Remember to list the most important elements (from your perspective), it is by no means the intention to be exhaustive. Map what you 

regard as crucial information for your innovation project. Using it this way, the canvas is a way to help us understand our main 

stakeholders and users, structure our ideas and value proposition while maintaining the overall picture. It is a crucial tool in our philosophy: 

an assumption-based approach to innovation.  

 

What resources are needed to deliver or facilitate the jobs-to-be-done of the smart data use case for this stakeholder? 

Key resources can refer to:

(new) datasets or models

technology development

partnerships or expertise

new processes

… 

Add all information that seems relevant to achieve the jobs-to-be-done. 

What does this stakeholder need in order to trust the (smart data) solution and the other parties involved? 

What aspects, such as data quality and availability or agreements are critical to build trust? 

What are the main barriers for this solution to work out? These barriers can relate to any of the previous elements. 

What could make the innovation fail?

Where lie the biggest risk?

This is a devil’s advocate exercise for this particular stakeholder. Where could it go wrong? Elements such as trust, competition, 

adoption,... can all play a role here. Note down those that you believe are the most likely ‘deal breakers’. 

Make sure you look back at the previous input, as putting new information on the canvas might have an impact on information that is 

already there. 
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