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Centre for Advanced Studies 

The Joint Research Centre (JRC) of the European Commission carries out re-

search in order to provide independent scientific advice and support to EU 

policy. The JRC‘s Centre for Advanced Studies (CAS) was created in 2016 

to give the JRC a leading edge on societal issues that may become relevant for 

EU policy making and to assist societies as a whole. 

The CAS aims at creating the conditions necessary for innovative and interdis-

ciplinary research, as well as offering a creative and generative space in which 

ideas and knowledge in emerging thematic fields across different scientific and 

technological disciplines can thrive and flourish. As such, the CAS has become an 

incubator for formal inquiry, stimulating ideas and activities and providing the 

JRC with new insights, data projections and solutions for the increasingly complex 

medium and longterm challenges facing the EU. To date, CAS has addressed the 

fields of artificial intelligence, demography, big data and digital transformation 

to improve the connections between science and policy and help inform better 

the regulatory frameworks needed in these thematic areas.

The CAS project, Digitranscope (Digital transformation and governance of human 

society) is a three-year CAS project that began in 2017 and finished at the end 

of 2020. This brochure provides an overview of the project and its main achieve-

ments. The fuller findings are presented and discussed in Craglia M., Scholten H., 

Micheli M., Hradec J., Calzada, I., Luitjens, S., Ponti M., Boter J., Digitranscope; The 

governance of digitally-transformed society. Luxembourg: Publications Office of 

the European Union, 2021.1 

1	 https://publications.jrc.ec.europa.eu/repository/handle/JRC123362

Abstract 

This brochure summarises the key findings of the Digitranscope research 

project of the European Commission Joint Research Centre. The project set 

out to explore during the period 2017-2020 the challenges and opportu-

nities that the digital transformation is posing to the governance of society. We 

focused our attention on the governance of data as a key aspect to understand 

and shape the governance of society. Data is a key resource in the digital econ-

omy, and control over the way it is generated, collected, aggregated, and value 

is extracted and distributed in society is crucial. For this reason we analysed 

emerging governance models to distribute the value generated from data more 

equitably in society. The digital transformation, the rise of artificial intelligence 

and the Internet of Things offer also new opportunities for new forms of policy 

design, implementation, and assessment providing more personalised support 

to those who need it and being more participative throughout the policy cycle. 

The use of digital twins, gaming, simulation, and synthetic data is just at the 

beginning but promises to change radically the relationships among all the 

stakeholders in governance of our society. 

4
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About Digitranscope

D igitranscope originated from the JRC Strategy 20301. The strategy 

identified ten key topics on which the JRC should concentrate to antic-

ipate future policy requests. One of these topics was ‘Data and Digital 

Transformation’, to address which the JRC set up two initiatives: the first being 

a transversal project on ‘Artificial Intelligence and Digital Transformation’, the 

second being a CAS research project on digital transformation, which was to 

be more exploratory in nature. 

The CAS project originally proposed to address two key issues: i) how the infor-

mation glut triggered by digital transformation reverses the cognitive balance 

between humans and machines, and ii) the impact of digital information tech-

nology on the rules and institutions that guide modern societies. This proposal 

therefore led to the establishment of two projects in 2017: ‘Human behaviour 

and machine intelligence’ (HUMAINT)2 and our project, ‘Digital transformation 

and the governance of human society’ (Digitranscope)3.  

1	 https://ec.europa.eu/jrc/sites/jrcsh/files/jrc-strategy-2030_en.pdf
2	 https://ec.europa.eu/jrc/communities/community/humaint
3	 https://ec.europa.eu/jrc/communities/en/community/digitranscope

https://ec.europa.eu/jrc/sites/jrcsh/files/jrc-strategy-2030_en.pdf
https://ec.europa.eu/jrc/communities/community/humaint
https://ec.europa.eu/jrc/communities/en/community/digitranscope
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The project’s objectives were:
	★ To explore the changing flows, ownership, quality and implications of dig-

itised data and information.

	★ To identify the key policy challenges relating to massive interconnection, 

such as the ‘Internet of Things’ (IoT) and the associated opportunities and 

risks. 

	★ To determine what skills are needed to live fulfilling and healthy lives in a 

digitally transformed society, and to explore how to offer all citizens the 

opportunity to develop these skills.

	★ To explore innovative forms of governance for Europe, leveraging the char-

acteristics of digital transformation.

At the early stages of the project, we recognised that the governance of digi-

tally transformed societies revolves to a large extent around the governance 

of data: those who control the production, integration, use and dissemination 

of data have formidable levers of power in today’s digitised society. With 

this in mind, we decided to set the project on two main tracks. The first track 

(Part A) investigated issues around the governance of digital data including 

the role of government in emerging models of data governance; citizen-gen-

erated data for public policy; citizenship and data co-operatives, and the 

perspectives of city governments in accessing and using data held by the 

commercial sector. 

The second track (Part B) investigated new forms of governance with digital 

data, including experimenting with the use of publicly available data for pro-

filing, as well as the design of policies targeted to specific needs and used this 

in the context of energy transition and the risk of infection in the COVID-19 

crisis. We have organized experiments to involve children in energy transition 

through digital twins in controlled gaming environments. We used the emerg-

ing lessons from the deployment of 

the Internet of Things and digital 

twins for “smart” cities to develop a 

City Operating System and used AI 

methods to extract knowledge from 

policy documents and apply it in the 

context of impact assessment. 

This brochure presents the key find-

ings of the project. For a more exten-

sive discussion see the Digitranscope 

Science for Policy report (Craglia M., 

Scholten H., Micheli M., Hradec J., 

Calzada, I., Luitjens, S., Ponti M., Bo-

ter J. Digitranscope: The governance 

of digitally-transformed society, Pub-

lications Office, Luxembourg, 2021) 

https://publications.jrc.ec.europa.eu/

repository/

handle/JRC123362

https://publications.jrc.ec.europa.eu/repository/ handle/JRC123362
https://publications.jrc.ec.europa.eu/repository/ handle/JRC123362
https://publications.jrc.ec.europa.eu/repository/ handle/JRC123362
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Part A: On the governance 
of Digital Data

Emerging data governance models 
In the current digital society, the dominant model for the governance of per-

sonal data is the one established by a few ‘big tech’ companies that are col-

lecting, aggregating and financially exploiting massive amounts of personal 

data. Yet, other actors beyond those companies are progressively becoming 

involved in controlling personal data and producing value from it through 

different practices. These actors include public bodies (such as local admin-

istrations), private entities (comprising of small businesses and start-ups), 

scientific and civil society organisations, activists, social entrepreneurs, and 

citizens themselves. We explored some of the models for the governance of 

data that are emerging from the practices of these actors. 

In particular, we identified four key models: data sharing pools; data co-op-

eratives; public data trusts; and personal data sovereignty (see Table 1 for a 

summary of the main features we reviewed). The goal of our analysis has been 

to investigate to what extent they support different, more balanced, power-re-

lations between the aforementioned actors. In addition, how these models may 

redistribute more equitably the value generated from data across these actors 

and society compared to the current practices of ‘big-tech’ corporations such 

as Google, Apple, Facebook, and Amazon.

In our research, we did not find a single model to be ‘recommended’ or ‘pro-

moted’ for a more balanced data landscape, but, rather, a combination of these 

models should probably be encouraged. The analysis highlights that civic soci-

ety and public bodies are both key actors for democratising data governance 

and redistributing value produced through data (especially through data co-op-

eratives and public data trusts). Furthermore, the results show that the more 

influential data subjects are in a model, the greater accountability is required 

to the data holders, which in turn could help to limit risks and data misuses. 

“We identified 

four key models: 

data sharing pools; data 

co-operatives; public 

data trusts; and person-

al data sovereignty. The 

goal of our analysis has 

been to investigate to 

what extent they support 

different, more balanced, 

power-relations between 

actors, and how they 

redistribute more 

equitably the value 

generated from data.

” 

Public data trusts 
for public interests 
and more efficient 

public service 
delivery

Data cooperatives
for public interest,
scientific research
and empowerment

Data sharing pools
for private profit

and economic growth

Personal data 
sovereignty for 
empowerment, 

economic growth, 
private profit and

knowledge
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Model Key actors Goals Value Mechanisms

Data  
sharing 
pools (DSPs)

•	Business 
entities

•	Public 
bodies

•	Fill knowledge gaps 
through data sharing

•	Innovate and develop new 
services

•	Private profit
•	Economic 

growth

•	Principle of ‘data as a  
commodity’

•	Partnerships
•	Contracts (e.g. repeatable  

frameworks)

Data co-op-
eratives 
(DCs)

•	Civic 
organi
sations

•	Data  
subjects

•	Rebalance power  
unbalances of the current 
data economy

•	Address societal  
challenges

•	Foster social justice and 
fairer conditions for value 
production

•	Public  
interest

•	Scientific 
research

•	Empowered 
data subjects

•	Principles from the  
co-operative movement

•	Data commons
•	‘Bottom-up’ data trusts
•	GDPR Right to data portability

Public data 
trusts (PDTs)

•	Public 
bodies

•	Inform policy-making
•	Address societal  

challenges
•	Innovate and develop new 

services
•	Adopt a responsible  

approach to data

•	Public  
interest

•	More efficient 
public service 
delivery

•	Principle of ‘data as a public 
infrastructure’

•	Trust building initiatives
•	Trusted intermediaries
•	Enabling legal framework

Personal 
data sover-
eignty (PDS)

•	Business 
entities 

•	Data  
subjects

•	Data subjects  
self-determination

•	Rebalance power  
unbalances of the current 
data economy

•	Develop new digital  
services centred on  
users need

•	Empowered 
data subjects

•	Economic 
growth

•	Private profit
•	Knowledge

•	Principle of ‘technological  
sovereignty’

•	Communities and movements  
(e.g. MyData)

•	Intermediary digital services 
(personal data spaces)

•	GDPR Right to data portability

Table 1: Emerging alternative data governance models 

work to understand better the col-

laborative forms that might emerge 

among citizens or peer-to-peer inter-

actions. Moreover, citizenship actual-

ly serves as the seed for co-opera-

tive forms in the digital economy and 

society that aim to protect citizens’ 

digital rights, such as platform and 

data co-operatives.

The research in Digitranscope on 

platform and data cooperatives was 

undertaken in collaboration with the 

New School in New York City, through 

its Institute for the Co-operative Dig-

ital Economy; and the Mondragon 

Co-operative Corporation, which was 

established in the Basque Country, 

Spain, becoming one of the largest 

industrial co-operative experience 

worldwide. Both institutions recent-

ly launched an online course for the 

creation of platform co-operatives 

across the world.

The research offers an insightful re-

view on co-operatives and focuses 

in particular on the latest versions 

of platform co-operatives and data 

co-operatives. The research aimed 

at: 

	★ Offering an understanding of 

citizen participation through the 

lens of the COVID-19 pandemic in 

Europe and its inner and multifac-

eted vulnerabilities. 

	★ Linking that understanding to the 

idea that co-operatives could po-

tentially harness citizen-to-citizen 

collaboration and gradually offer 

the opportunity to stimulate the 

creation of platform and data 

co-operatives that can effectively 

tackle health, education, econom-

ic, and social issues in European 

communities. 

	★ Showing how the citizen partici-

pation with the backdrop of the 

COVID-19 pandemic in Europe 

should be considered to foster 

platform and data co-operatives. 

	★ Presenting a taxonomy for plat-

form and data co-operative cases 

based on the identification of 155 

cases.

 

The study outlines potential future 

research as well as the future policy 

Platform and data 
co-operatives
Among the data models studied, 

one that deserved some additional 

analysis is that of data and platform 

co-operatives. 

Overall, co-operatives can be con-

sidered as a citizen movement that 

accounts for 130 000 enterprises in 

Europe in all economic sectors, with 

127 million members, more than 

four million employees, and nearly 

EUR 990 billion in annual turnover. 

However, the understanding, practic-

es and perceptions of co-operatives 

vary significantly from one Europe-

an country to another—particularly 

now in the COVID-19 era—in view 

of contextual factors derived from 

local history and current digital and 

socio-political transformations. As 

such, the notion of co-operatives in 

the digital era cannot be dissociated 

from citizenship in Europe. 

Citizenship and the related digital 

policy issues provide a broad frame-

Part A: On the Governance of Digital DataPart A: On the Governance of Digital Data
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agenda for platform and data co-op-

eratives. It has revealed the following 

key findings:

	★ The COVID-19 crisis is reigniting 

the need to reactivate European 

civil societies by further experi-

menting with digital socio-eco-

nomic innovations such as plat-

form and data co-operatives; 

although this is still a marginal 

and small-scale phenomenon.

	★ Procurement and public incen-

tives are required to push ahead, 

enhance, and reinforce platform 

and data co-operatives.

	★ Existing initiatives around plat-

form and data co-operatives need 

to find their own strategic path-

way amidst the digital and social 

economy policy agenda of the Eu-

ropean Commission. Particularly, 

the research findings suggest 

there is a need to employ ongo-

ing institutional arrangements 

around H2020-Smart Cities and 

Communities and Digital Inno-

vation Hubs to leverage city-re-

gional platform and data co-op-

eratives.

Citizen-generated data 
and data altruism
Citizen-generated data (CGD) is de-

fined as data that people or their or-

ganisations produce to directly moni-

tor, demand or drive change on issues 

that affect them. It is data actively 

provided by citizens (‘data altruism’) 

to represent their perspectives and 

complement the datasets collected by 

governments or international institu-

tions. The growth of CGD can give the 

public sector new opportunities for 

addressing critical social and econom-

ic issues and inform policies. We used 

desk research and interviews to con-

duct a study on the main features of 

18 European projects involving CGD in 

the following five areas: environment; 
public health; energy; transport; and 

infrastructure. The result of the study 

points to three main aspects of CGD 

in terms of:

	★ New forms of public participation 

and emerging roles for citizens 

and local governments enabled 

by digital technologies.

	★ Rethinking relationships between 

citizens and local governments.

	★ Generating richer and trusted data 

to address current challenges.

 

First, digital technologies can change 

the way citizens look at their living 

environments and facilitate data 

creation as a focal practice, and as 

a purposeful and meaningful social 

activity. In turn, CGD projects be-

come practices holding the potential 

to bring back agency and control to 

citizens, moving them closer to the 

role of agents of change in the plac-

es where they live. This process can 

be challenging because it implies 

shifting agency, accountability, and 

responsibility towards citizens. 

Secondly, CGD has the potential to 

enable citizens to engage fully in 

citizenry. Collecting data becomes 

Thirdly, there is a quality issue with 

CGD in policy contexts. Most CGD 

is collected using low-cost sensors 

and accessible digital technologies 

to conduct indicative monitoring and 

generate data over a wider spatial 

area or more extended periods. This 

data may not be at the same lev-

el of precision or accuracy as data 

produced for regulatory compliance. 

However, it could raise different 

concerns and possibilities useful 

to describe ‘data stories’ together 

with citizens and integrate the rep-

resentation of reality provided by 

official data.

“The growth of CGD can 

give the public sector 

new opportunities for 

addressing critical social 

and economic issues and 

inform policies.

” 

a way of taking up responsibility as 

individual citizens and this can go a 

long way in solving urban problems 

and being active citizens. However, 

this is challenging because it re-

quires a “culture shift”, such that 

citizens and communities become 

active participants.

Part A: On the Governance of Digital DataPart A: On the Governance of Digital Data
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Business to government data 
sharing at the local level 
Private data access and (re)use by 

public actors is an emerging topic 

in European data policy with no es-

tablished praxis yet. For this reason, 

we conducted qualitative research 

to explore how local administrations 

in Europe attempt to access and use 

privately held personal data (col-

lected by online platforms and other 

commercial entities) as an additional 

source to comply with their public-in-

terest mission. The research consist-

ed in semi-structured interviews 

with managers and project leaders 

of twelve European public adminis-

trations working in the city depart-

ment in charge of digital/data/urban 

innovation.

The findings of this study highlight 

that local administrat ions with 

some experience in accessing pri-

vately held data seek to establish a 

reciprocal relationship with private 

companies, based on conversations, 

collaborat ion and ‘co-creat ion’. 

Managers at the level of local ad-

ministrations are in favour of set-

ting up collaborative partnerships 

with the private sector, instead of 

turning to the public procurement 

of data. 

The results also point to a divide be-

tween cities concerning their chances 

of finding private companies willing 

to engage in data sharing. Bigger 

cities and cities with a reputation 

as ‘smart cities’ are in a favourable 

position: not only do they have more 

resources and experience, but also 

private companies are more likely 

to let them access data for free and 

collaborate with them. Private com-

panies in fact use such ‘use cases’ to 

market their services and products to 

other cities. 

Finally, we identified several strate-

gies adopted by public bodies to fa-

cilitate access to privately held data 

of public interest. In particular, we 

found that cities would like to join 

forces for this purpose: from col-

lective bargaining and setting up a 

consortium of buyers, to developing 

a common contractual framework, 

with the help of specialised lawyers, 

to use with businesses. These, to-

gether with other strategies, could 

help to level the playing field and 

increase cities’ strength in obtain-

ing access to privately held data of 

public interest.

“Managers 

at the level of local 

administrations are in  

favour of setting up a 

“collaborative partner-

ship” with the private 

sector, instead of  

turning to the public 

procurement of  

data.

” 

Part A: On the Governance of Digital Data
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Part B: on the Governance 
with Digital Data

Probabilistic synthetic population modelling for EU policy support
This part of the Digitranscope project premises from the widening gap 

between on the one hand, the accuracy and timeliness of data available to 

big commercial platforms to personalise services for users and influence be-

haviour; and on the other hand, the slow pace of official statistics released 

at area-level aggregates and often out of date. Governments of course do 

collect and have at their disposal individual-level data about their citizens 

and residents but most of the time are forbidden to use it and link it to 

other individual-level data, because as a society we value our privacy and 

confidentiality from government intrusion. 

For this reason, government policy is normally based on the incorrect as-

sumption that people living in the same arbitrary spatial units at which 

statistical data is released all share the same characteristics. 

In Digitranscope, we therefore considered how we could use some of the 

techniques of the commercial sector of consumer profiling and targeting, 

and apply them to publicly available administrative data to develop more 

‘personalised’ policies aimed at those who need it the most. The key way 

to develop these personalised profiles without having to deal with real 

personal data was to create a probabilistic synthetic population from dis-

aggregated official statistics. 

To do so, we took the lowest level of spatial data at which official statistics 

are released (typically the census track that has a population of 300-500 

people depending on country and location). We then used machine learning 

methods to distribute all the official data available for these areas (sex, age, 

family composition, housing conditions, and characteristics of the buildings) 

to a set of ‘statistical’ individuals so that when aggregated into families and 

“In Digitranscope, 

we considered how 

we could use some of 

the techniques of the 

commercial sector, and 

apply them to publicly 

available administrative 

data to develop more 

‘personalised’ policies 

aimed at those 

who need it 

the most.

” 

Figure 1: Access to education and health for single-
parent families and elderly people, city of Amsterdam.
Note: Properties in green are well serviced while those in 
yellow and red are not. Source: JRC
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households at the local level, they 

give the same data as that of official 

statistics. If data from the official 

land registry is available, it is also 

possible to assign these ‘statistical’ 

individuals and families to real in-

dividual properties (as registered in 

the land registry) so as to have an 

even more fine-grained spatial dis-

tribution of official data. 

This method is potentially very pow-

erful to estimate needs and design 

policy interventions targeted to spe-

cific groups and neighbourhoods. 

We applied this method at the local, 

national and EU level. At the local 

level, we worked with the city of 

Amsterdam to identify groups with 

similar needs (e.g. access of single 

parent-households to educational 

establishments and elderly people 

from health facilities, see Figure 1). 

At the national and EU level, we 

contributed to the work of DG JRC’s 

Coronavirus task force to estimate 

the relative risk of infection of 

re-opening certain economic activ-

ities after the initial lockdown. For 

this important project, we recreated 

the synthetic population of 63 mil-

lion people, in 35 million members 

of households distributed across 10 

million houses in France using data 

from their official statistical office1 to 

model their travel commuting behav-

iour, also estimating the proportion 

of people using public transport by 

economic sector. Figure 2 shows the 

model, as devised by DG JRC, of the 

patterns of 26 million people com-

muting in 2016 for work or for study. 

Areas in blue show the increased 

daytime population concentration as 

people commute to work, while areas 

in red show the decrease as people 

leave home.

In another line of work, presented 

in the next section, we have used 

artificial intelligence tools to iden-

tify commonalities and patterns in 

EU legal and technical documents, 

helping to make it easier to analyse 

and extract intelligence from the 

1	 https://insee.fr/en/statistiques?debut=0&theme=1

legal texts. This tool has helped us 

to move towards analysis of legis-

lation at all levels of European ad-

ministration, from local and regional 

by-laws, to national legislation and 

EU law. Linking this work with the 

synthetic population modelling may 

ultimately enable us to completely 

redesign the policy cycle so that it 

is built bottom-up with the public 

placed at the centre of government 

intervention. 

Figure 2: Influx-outflow of French commuters 2016

Part B: on the Governance with Digital DataPart B: on the Governance with Digital Data
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Semantic Text Analysis Tool: SeTA
SeTA is a web application developed 

in Digitranscope and now accessible 

to the European Commission to pro-

vide support for its staff. It builds on 

the enormous in-house repository 

of the European Commission’s body 

of legal and scientific documents to 

assess trustworthy information and 

enable greater accountability. It re-

lies on a set of neural networks that 

have been trained on the complete 

set of the European Commission’s 

public documents (EURLEX, the EU 

Bookshop, etc.) from 1953 to the 

present day. We have chosen Eng-

lish-language texts due to the sheer 

volume of available material and 

because the majority of important 

documents existing in English. The 

key advantage of SeTA is its abili-

ty to grasp the meaning of terms, 

and the changes in those mean-

ings over time. Using this ability, it 

builds up a comprehensive ontolo-

gy, which makes it possible to carry 

out semantic searches in more than 

500 000 European Commission doc-

uments. 

A dedicated technical report (Hradec 

et al, 2019)2 contains a detailed de-

scription of the application, together 

with a host of examples of its ap-

plication in real-life policy support 

scenarios. Our ambition is to build a 

framework, which brings EU policy 

closer to the EU population. To im-

prove the relevance of the EU insti-

tutions and feedback to the public, 

and to allow the European Commis-

sion to focus more precisely on the 

needs of the EU, we need to apply 

novel tools that can understand 

policy measures and their impact 

on people. 

Artificial intelligence applied to text 

analysis is one of the key elements 

of our toolbox. We aim to build assis-

tants to aid experts to focus on what 

matters, to find biases and to address 

the hidden inequalities at the source 

of policy. 

2	 Hradec J., N. Ostlaender, C. Macmillan, S. Acs, G. 
Listorti, R. Tomas, X. Arnes Novau, Semantic Text 
Analysis Tool: SeTA, EUR 29708 EN, Publications 
Office of the European Union, Luxembourg, 2019, 
https://publications.jrc.ec.europa.eu/repository/bit-
stream/JRC116152/kjna29708enn_1.pdf 

Trustworthy information is a key el-

ement of accountability. In the age 

of disinformation, it is becoming in-

creasingly important to separate fact 

from falsehood. SeTA builds on the 

in-house repository of the European 

Commission’s public documents to 

extract the relevant facts and data to 

confirm or refute opinions and claims 

made in the public arena. It is there-

fore an important tool to counteract 

the increasingly well-organised mis-

information campaigns. 

SeTA’s tools, even in their current 

state of prototype, either as a web 

application or a web service for in-

formation system integration, pro-

vide a major opportunity to support 

the work of the European Commis-

sion’s analysts and policy-makers. 

The same methodology could be ap-

plied to national or local legislation, 

contributing to the modernisation 

of public administrations, a priority 

reaffirmed by the recent Berlin Dec-

laration on Digital Society and Val-

ue-Based Digital Government signed 

by all the EU ministers in December 

20203.

3	 https://ec.europa.eu/digital-single-market/en/news/
berlin-declaration-digital-society-and-value-based-
digital-government 

“Trustworthy 

information is a key ele-

ment of accountability. In 

the age of disinformation, 

it is becoming increasing-

ly important to separate 

fact from falsehood.

” 
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Digital twins, city operating 
system, dashboards and the role 
of stakeholders
Our changing society is confronted 

with complex issues in a number of 

fields, amongst which mobility, sus-

tainability, health and energy supply. 

Since we entered the era of the in-

ternet of things (IoT) and big data, 

as well as emerging technologies 

such as artificial intelligence (AI) and 

machine learning (ML), we can call 

upon information and communication 

technologies (ICTs) to help us address 

the above challenges. What could be 

the role of government in coordinat-

ing this process?

In order to explore the possibilities, 

we developed the concept of digital 

twins, city operating systems and 

smart city dashboards. We also set 

up a laboratory environment to test 

the data and technology components, 

discuss data governance issues, and 

involve a diverse community to in-

clude children and policy makers. We 

have applied the experiments with 

the support of the city of Amster-

dam and the Johan Cruijff ArenA. The 

lessons learned have been explored 

further in the Lekdikj project1 as well 

as with the city of Duisburg. Further 

discussions have taken place in the 

Digitranscope workshops and the 

Digital Earth conference in Florence 

in 20192.

A digital twin as described by the 

W3C3 consortium is “the digital rep-

lica of a living or non-living physical 

entity… a virtual representation of 

a connected real thing or a set of 

things representing a complex do-

main environment. It can be used 

…to run simulations” (W3C, 2020)4. 

Digital twins have been around for 

decades (especially in industry), how-

ever, with the advent of transforma-

tive technologies (IoT, AI, ML, big data 

1	 The Lekdijk is a large dyke protecting part of the 
Randstad area of the Netherlands against flooding. 
The dyke needed strengthening, and a digital twin of 
the underlying soils and geology was built to model 
the intervention needed. See https://digitalearth2019.
eu/slide/Martin-Peersmann-1.pdf 

2	 https://ec.europa.eu/jrc/communities/en/community/di-
gitranscope-digital-transformation-and-governance-
human-society/event/digital-twin 

3	 The World Wide Web Consortium is the main interna-
tional standards organization for the World Wide Web.

4	 Web of Things (WoT) Architecture, W3C Recommen-
dation 9 April 2020

analytics, and ubiquitous connectivi-

ty) they are changing most sectors in 

society, including science and govern-

ance. A digital twin of a city is there-

fore a virtual representation of both 

its physical assets and non-physical 

(e.g. social and economic) processes 

in both space and time. 

In general, a digital twin provides the 

software environment for a number 

of applications including monitoring, 

predicting, simulating, and visual-

ising data and outcomes. This vis-

ualisation function can be coupled 

with a dashboard that acts as the 

user interface providing a number 

of selected indicators and windows 

on the digital twin to communicate 

more easily with non-experts. Under-

pinning the digital twin, we need an 

IT infrastructure layer and, crucially, 

a data layer bringing together and in-

tegrating data from different sources: 

these might include administrative 

datasets (such as the Land Regis-

try); data from IoT sensors; privately 

held data for example on the occu-

pancy of hotels and privately-rented 

Part B: on the Governance with Digital Data
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rooms or energy consumption; and 

even citizen-generated data. In our 

experiments, we were able to inte-

grate also the subsurface data5 on 

soils and geology.

Bringing together all these different 

data streams with different owner-

ship, granularity and time-frames 

is probably the hardest part of any 

project and needs a lot of dialogue 

with all the stakeholders so that it is 

5	 Below the surface data, i.e. including data on the cha-
racteristics of the soils, the geological data, and data 
about underground infrastructures and networks.

not just a one-off pilot project but a 

driver for cultural change. To be able 

to bring all the strands together, it 

is useful to think of combining such 

data, layers and supporting IT infra-

structure as the smart city operating 

system (OS), i.e. an integral part of 

the city system without which the 

city cannot operate. This OS needs to 

automatically collect big data from 

a large number of data sources and 

real time sensor services, and trans-

form the data via the digital twin 

applications into custom information 

services for stakeholders in real time. 

The data and the information ex-

tracted are then made available for 

users and policymakers via the dash-

board (see Figure 3 as an example). 

By analysing the ongoing concurrent 

processes, as monitored by the OS, 

the interacting system as a whole 

can be understood, predicted, han-

dled and fine-tuned. We can use 

machine learning to determine usual 

patterns in a variety of data flows. We 

can also tell when there have been 

unexpected results and take action 

to remedy this. 

In the project, we have used open 

standards from the Open Geospatial 

Consortium (OGC6) so that as new 

sensor networks become available 

in the city they can be integrated, 

as long as they support this open 

standard. We also tested the role of 

the communication infrastructure for 

sensors as part of the experiments, 

including the use of the 5G and Wifi6 

new communication and wireless 

standards.

6	 The OGC is the standardisation organisation for 
geospatial data and services, including IoT. Many of 
the OGC specifications are available as ISO standards.

The concepts of digital twins, city OS 

and dashboards are all part of the 

dynamic process of digital transfor-

mation. In the experiments, we also 

focused on the role of government by 

involving public officials in the cities 

of Amsterdam and Duisburg in the 

proofs of concept. 

Overall, the main objective of the 

experiments was to explore: the con-

cepts of digital twinning; city operat-

ing systems; the access to complex 

information by the use of a dash-

board; and involve potential stake-

holders. The explorations were suc-

cessful and there is already a request 

from both Amsterdam and Duisburg 

for the implementation of the overall 

system. 

Figure 3: Intelligent Dashboard Amsterdam: Mobility view

“Bringing together all 

these different data 

streams needs a lot of 

dialogue with all the 

stakeholders so that it is 

not just a one-off pilot 

project but becomes a 

cultural change.

” 

Part B: on the Governance with Digital DataPart B: on the Governance with Digital Data
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Digital twins for participatory 
planning: involving children in 
renewable energy transition 
There is a strong case for the in-

clusion of children in participatory 

planning for the transit ion from 

tradit ional to renewable energy, 

as the ‘adults of tomorrow’ who 

need to take responsibility for their 

living environment or even as ‘full 

citizens of today’ with the right to 

be heard. 

However, how to involve children in 

a public participatory process is not 

self-evident. The digital transforma-

tion and the advent of digital twins 

of cities may help children in getting 

involved more easily, particularly 

when supported by game elements. 

To test this idea, two digital twins of 

a neighbourhood in Warsaw and an-

other in Amsterdam, were developed 

using the environment of the popular 

computer game MinecraftTM with an 

adaptation called Ecocraft focusing 

on the energy transition. From a data 

perspective, this is a quite revolution-

ary step. The 3D model of a physi-

cal environment like a city has been 

translated into the building blocks 

(lego stones) of MinecraftTM. This 

translation delivers a playground for 

children where their own neighbour-

hood is available in their gaming en-

vironment. Children are well aware of 

the possibilities the game engine pro-

vides, and by that they are the next 

generation of ‘Geographic Informa-

tion System experts’ with immediate 

access to all the professional data to 

provide answers to serious questions.

We conducted a secondary analysis 

of the experiments with the pur-

Part B: on the Governance with Digital Data

“Digital twins 

of cities may help 

children in getting 

involved more easily, 

particularly when 

supported by game 

elements.

” 

pose of reviewing their potential 

for involving children, through dig-

ital twins, in participatory planning 

and for learning. The Warsaw case 

showed a strong focus on engage-

ment , inspiring volunteering chil-

dren, outside school hours, to use 

the digital twin to design a green 

‘dream district’. This was supported 

by gaming elements, such as com-

petition, with an extensive judging 

process and monetary prizes, and 

a large celebratory, concluding 

event . Team video presentations 

showed how the digital twin and 

game setting has challenged these 

children to formulate and present 

their ideas.

The Amsterdam case strongly fo-

cused on consultation, testing wheth-

er a digital twin with a game element 

of quantitative feedback on choices 

enables children in a regular class 

setting to formulate quality advice 

on where to install solar panels and 

apply various forms of insulation in 

their neighbourhood. With different 

aims, tooling, and implementation, 

the two sites together demonstrated 

how the use of a virtual environment, 

in conjunction with game elements, 

can be adapted to varying contexts, 

aims and stakeholders.

On a more abstract level, the two ex-

periments raise the question whether 

or when the involvement of children 

in energy transition and participa-

tory planning should follow a form 

of standard (cognitive) learning or 

a form of experiential learning. This 

work provides insights on the oppor-

tunities and considerations for the 

replication of the game or its exten-

sion in a digital twin setting, for the 

inclusion of children in participatory 

planning.

Part B: on the Governance with Digital Data

Figure 4 – Snapshot of the 
gaming environment used in 
the Amsterdam experiment 
showing a house that has 
been fitted with wall insula-
tion and double-glazing.

Figure 5 – Snapshot from 
one of the digital twins that 
won the competition among 
the elementary schools of 
Warsaw

https://ec.europa.eu/jrc/communities/en/community/digitranscope/document/involving-children-renewable-energy-transition-exploring-potential
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In this brochure, we have summarised the research activities and the key find-

ings of the project. A more extensive discussion of each strand of the project, 

and much more, is available in the Digitranscope Science for Policy report1. 

What we did not realise at the start of the project is that what we thought was 

going to be an exploratory project looking 5-10 years ahead turned instead into 

one providing already direct input to policy as policy priorities shifted much 

faster than we anticipated. 

On data governance 
The most significant event that occurred during the lifetime of the project was 

the emergence of artificial intelligence (AI) as a key geopolitical battleground, 

particularly between the US and China. This brought AI also at the forefront of 

the European political attention with an initial strategy on AI adopted by the 

European Commission in April 20182, followed by a coordinated plan with the 

Member States in December 20183, the establishment of a High-Level Expert 

Group4 to advise on the development of ethical guidelines for AI and priority 

areas for investment in 2019, and an AI White Paper5 in February 2020 setting 

the framework for a consultation on a risk-based regulatory framework for AI. 

Why is this important? Because it immediately became clear that data is the 

key asset underpinning the development of AI, and that to govern the future 

development of such technology it is necessary also to govern better European 

data. Technological and data sovereignty became key objectives of the new 

1	 Craglia M., Scholten H., Micheli M., Hradec J., Calzada, I., Luitjens, S., Ponti M., Boter J Digitranscope: The governance 
of digitally-transformed societies., Publications Office, Luxembourg, 2021. https://publications.jrc.ec.europa.eu/reposi-
tory/handle/JRC123362 

2	 European Commission. Communication: Artificial Intelligence for Europe. 2018a. https://ec.europa.eu/digital-sin-
gle-market/en/news/communication-artificial-intelligence-europe 

3	 European Commission. Coordinated Plan on Artificial Intelligence. 2018b. https://ec.europa.eu/digital-single-market/
en/news/coordinated-plan-artificial-intelligence 

4	 https://ec.europa.eu/digital-single-market/en/high-level-expert-group-artificial-intelligence
5	 European Commission. White Paper on Artificial Intelligence: A European Approach to Excellence and Trust.COM(2020) 

65final. 2020a. https://ec.europa.eu/info/sites/info/files/commission-white-paper-artificial-intelligence-feb2020_en.pdf 

Impacts of the project on 
EU policy

“The most significant 

event that occurred 

during the lifetime of 

the project was the 

emergence of Artificial 

Intelligence (AI) as a 

key geopolitical 

battleground.
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European Commission which took of-

fice in November 2019, encapsulated 

in its key priority: ‘A Europe fit for the 

digital age’.

As a result of this increased atten-

tion to data, the European Commis-

sion organised several workshops 

and studies on data governance 

addressing not just the traditional 

open government agenda, but also 

business-to-business and busi-

ness-to-government data sharing. 

The workshop results fed into the 

European Strategy for Data published 

in February 20206, which established 

several European common data spac-

es in different thematic domains (e.g. 

environment, health, agriculture, au-

tomotive, finance, etc.) and a regula-

tion on the governance of data was 

proposed at the end of 2020.

Digitranscope contributed to raising 

the attention of the strategic impor-

tance of data governance through 

the JRC Flagship report on “Artificial 

Intelligence: A European Perspec-

tive” published in December 20187, 

which highlighted also the need for 

proactive policies at the local level 

to develop local data ecosystems, 

applications, and training addressing 

local issues to foster social inclu-

sion. These recommendations were 

adopted by the Coordinated Plan on 

AI8 published shortly afterwards.

Digitranscope contributed directly 

also to the proposed regulation on 

European data governance9 by shar-

ing the research results reported in 

Part A above with the colleagues in 

the European Commission in charge 

of these data policy initiatives and 

thus informing them about emerging 

data governance models including 

data altruism, and platform and data 

cooperatives.

6	 European Commission. Communication from the 
Commission to the European Parliament, the Council, 
the European Economic and Social Committee and 
the Committee of the Regions. European Strategy 
for Data COM/2020/66 https://eur-lex.europa.eu/le-
gal-content/EN/TXT/?qid=1593073685620&uri=CEL-
EX%3A52020DC0066 

7	 Craglia, M. (ed), Annoni, A., Benczur, P. et al. Artificial 
intelligence – A European perspective. Publications 
Office. Luxembourg. 2018. https://publications.jrc.
ec.europa.eu/repository/bitstream/JRC113826/ai-
flagship-report-online.pdf 

8	 European Commission. Coordinated Plan on 
Artificial Intelligence. 2018b. https://ec.europa.eu/
digital-single-market/en/news/coordinated-plan-artifi-
cial-intelligence 

9	 https://ec.europa.eu/digital-single-market/en/news/
proposal-regulation-european-data-governance-da-
ta-governance-act

On new forms of policy design 
Significant policy shifts have also 
emerged in this area during the last 

few years and become increasingly 

mainstream. Notably, the increasing 

use of big data analytics to profile 

and nudge voters following the ex-

ample of the commercial sector 

recognised not only the power of 

data but also the emotional side of 

decision-making. The mantra of ev-

idence-based decision-making that 

was all the rage in the 1990s has 

come under increasing scrutiny to-

gether with the scientific method 

when applied to social and political 

phenomena. We have seen there-

fore a greater acknowledgement 
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“Digitranscope contributed to raising the attention 

of the strategic importance of data governance. 

Digitranscope contributed directly also to the pro-

posed regulation on European data governance.
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of the multi-faceted dimensions of 

rationality, decision-making, and 

post-normal science. Communica-

tion, participation, and the use of 

narratives have gained currency ex-

ploiting also the new opportunities of 

the digital transition, from the boom 

of citizen-generated content for sci-

ence and policy to the development 

of digital twins for policy simulation, 

co-creation, and communication. 

Within this changing landscape, Dig-

itranscope has contributed in three 

main ways:

SeTa, the semantic text analysis 

tool described in Part B started as 

a pilot project and is now part of 

DG JRC’s day-to-day work and has 

been made available throughout the 

European Commission to support 

the work of all colleagues required 

to do an ex-ante or ex-post impact 

assessments of European policies. 

Its enormous value is to have turned 

hundreds of thousands of separate 

documents into a coherent and usa-

ble repository of the European Com-

mission’s knowledge.

The Probabilistic Synthetic Popula-

tion modelling contributed directly 

to the work of DG JRC’s Coronavirus 

task force, which advises the Europe-

an Commission on potential policies 

and strategies to address the pan-

demic and its epidemiological and 

socio-economic effects. A new pro-

ject has now started with the Dutch 

Central Bureau for Statistics to de-

velop the model further, validate it 

against the statistical data held by 

the bureau and provide advice to the 

Dutch government on COVID-19 re-

lated policies. The ambition is then 

to extend this collaboration between 

DG JRC and statistical agencies fur-

ther, involving also EUROSTAT, to cre-

ate a Europe-wide synthetic popula-

tion base for policy simulation and 

analysis.

Regarding digital twins, the project 

was able to leverage the digital twin 

of The Netherlands developed by 

the Vrije Universiteit of Amsterdam, 

Geodan, the Dutch Cadastre and the 

Dutch Ministry of Infrastructure and 

Water using MinecraftTM to run a se-

ries of experiments. In particular, we 

were able to use the Ecocraft plug-

in developed by the Dutch EduGIS 

Foundation to raise the awareness 

of young adults on the trade-offs 

needed in the energy transition in two 

schools as described in Part B. 

Moreover, Digitranscope was able 

to contribute to a big event in the 

stadium of the Ajax football team in 

Amsterdam where 500 kids used the 

digital twin of their city to design a 

new sustainable neighbourhood. In 

that occasion, the UN Environment 

Program (UNEP) signed a partnership 

agreement with the Dutch EduGIS 

Foundation. Under the agreement, 

geospatial data tools will allow the 

game to map territories around the 

globe and simulate environmental 

challenges related to achieving the 

UN’s Sustainable Development Goals 

(SDGs).

Environmental education is vital to 

raising awareness on and achieving 

the SDGs. A target for citizens to 

participate more in sustainable ur-

ban settlement planning is included 

under Goal 11 on ‘sustainable cities 

and communities,’ while Goal 7 aims 

for ‘affordable and clean energy’. 

With these experiments and the fol-

low-up promoted by UNEP worldwide, 

Digitranscope was able to show the 

value of digital twins and gaming as 

key assets for policy co-creation and 

testing, and for engaging the new 

generations of citizens in the deci-

sion-making of today that will affect 

above all their futures. 

“Digitranscope 

was able to show the 

value of digital twins and 

gaming as key assets for 

policy co-creation and 

testing, and for engaging 

the new generations of 

citizens in the decision- 

making of today that will 

affect above all their 

futures.

” 
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Digitranscope set out to explore the challenges and opportunities that digital 

transformation is posing to the governance of society. We focused our at-

tention on the governance of data as a key aspect to understand and shape 

the governance of society. Data is a key resource in the digital economy, and 

control over the way it is generated, collected, aggregated, and how its value is 

extracted and distributed in society is crucial. We have explored the increasing 

awareness about the strategic importance of data and emerging models to 

distribute the value generated from it more fairly across society. These findings 

contribute to the new policy orientation in Europe on technological and data 

sovereignty, as well as social inclusion. 

Digital transformation, and the rise of AI and the internet of things, offer new 

opportunities for new forms of policy design, implementation, and assessment. 

It can help provide more personalised support to those who need it most, and 

develop more participative engagement in the policy cycle. The use of digital 

twins, gaming, simulation, and synthetic data are just at their beginning but 

promise to change radically the relationships among all the stakeholders in 

the governance of our society. 

As the Digitranscope project comes to its conclusion we are conscious that 

there is still much work to do. We are only at the beginning of the digital 

transition of society, and at the early stages of equipping ourselves with the 

necessary theoretical frameworks, regulatory instruments, and networks of 

partnerships and international alliances necessary to try and shape our fu-

tures effectively. Governments needs to step up their actions to help guide 

the process, build capacity inside public administrations and society through 

education and investments in research and innovation, develop greater capac-

ity for foresight studies to try and anticipate change and foster a culture of 

experimentation without fear of making mistakes. The necessary conditions 

Conclusions
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for this are however openness, trans-

parency and inclusiveness. These im-

portant principles are not a given in 

the current digital transformation. On 

the contrary, we witness increasing 

polarization in society and the politi-

cal discourse, and growing inequality 

between rich and poor, and among 

different regions, nations, and con-

tinents. The COVID-19 pandemic has 

illustrated these dangers well with 

the effects of both the health crisis 

and the increasing transitions to-

wards digital platforms and services 

hitting the most vulnerable groups 

(the elderly, children, migrants, mi-

norities) worst. How we can channel 

digital transformation so that it helps 

reduce inequality and injustice rath-

er than increase them remains a key 

challenge. 

We were only able to address these 

issues partially in Digitranscope 

looking for example at emerging 

models to redistribute more equita-

bly the added value of data, or ways 

to engage citizens and children in 

particular in taking the advantage 

of digital tools to shape their fu-

ture. There is much more work to do, 

but we are fortunate that we will be 

able to continue the work started in 

Digitranscope at the European level 

thorough the work of DG JRC, at the 

national level through the new pro-

jects we have started with the Dutch 

geographic council and the statisti-

cal agency, and locally through the 

network of wonderful and commit-

ted colleagues we have developed 

during the three years of the project. 

The take-away message from Dig-

itranscope is that the governance of 

our digitally-transforming society is 

challenging and complex, full of op-

portunities and pitfalls, but that ulti-

mately it is up to all of us to shape 

it. We cannot afford to leave it to 

others.
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