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Abstract
This report is an initiative of the research project DigiTranScope: Digital Transformation
and Governance of Human Society, which the Joint Research Centre (JRC) has conducted
to provide a better understanding of the digital transformation to help policymakers
address the challenges facing European society in the future. More specifically, this review
is part of the exploration of the data theme in DigiTranScope, which focuses on the
examination of the changing flows, ownership, quality and implications of digitised data
and information. Data constitute the decisive ingredient of the transformed society, and
data ownership, access, sharing, analysis and dissemination (for example in social,
economic and political contexts) will interplay in uncertain ways as they have to date.
The main aim of the report is to raise open questions and steer discussions on what citizengenerated data can do for experimenting new forms of public participation, rethinking the
relationships between citizens and local governments, and understanding new emerging
roles for citizens and local governments. The report documents 18 European projects
involving citizen-generated data. After the phase of desk research, five interviews were
also conducted with the organisers of selected projects. The goal was to compile a set of
mini cases that illustrate the ways in which past and present projects, set up in partnerships
with local authorities in different Member States, involve citizens to collect data to inform
public policy and serve the public good (e.g., collect data on air and water quality). The
sampled projects have been driven by immediate interest in and concern about local
problems that affect citizens’ quality of life, and the need to provide evidence for local
authorities to take action. These initiatives indicate that CGD can have an impact by
enabling different relationships with the public sector. They can provide the opportunity to
find novel ways of interaction and open up channels of communication between policymakers and citizens.
The report points to three main aspects of CGD reconfiguring the relationship between
citizens and the public sector.
First, digital technologies can change the way citizens look at their living environments and
facilitate data creation as a focal practice, a purposeful and meaningful social activity. In
turn, CGD projects as focal practices hold the potential to bring back agency and control
to citizens, moving them closer to the role of agents of change in the places where they
live. This process can be challenging because it implies ways of shifting agency,
accountability and responsibility towards citizens.
Second, CGD hold the potential to enable citizens to “achieve” citizenship, rather than
receiving it. Collecting data becomes a way of taking up responsibility as individual citizens
and can go a long way in solving urban problems and achieving active citizenship. However,
“achieving” citizenship is challenging because it requires a “culture shift” such that citizens
and communities become active participants.
Third, there is quality issue with CGD in policy contexts. Most CGD is collected using lowcost sensors and accessible digital technologies to conduct indicative monitoring and
generate data over a wider spatial area or over longer periods of time. This data may not
be at the same level 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 representation of reality provided by official data.
This report is not an exhaustive review of initiatives but provides an indication of what has
been carried out in terms of European citizen-generated data projects which can be
explored further. Therefore, it is a living document which can evolve and expand over time
to reflect the diversity and development of European citizen-generated data projects.
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1 Introduction
Digital transformation has emerged as a term that describes the departure from digitization
efforts to a change of policies, processes and services in the public sector create simpler
user experiences for citizens and frontline workers. Digital transformation aims to redesign
and reengineer government services to improve the performance and delivery of public
services while supporting access and participation. Central to these efforts are users —
both internal and external users — of digital services who are included in the digital
transformation efforts (Mergel et al., 2018). Mergel et al. (2018) identified four aspects of
digital transformation: a) dynamic capabilities as a precondition for digital transformation;
b) codesign of digital services with users; c) digital coproduction and cocreation to increase
legitimacy of digital services; and d) cocreation with open data to enable more personalized
and demand-driven public services.
There seems to be an emerging consensus that digitization is not only benefiting coproduction by making it more effective and efficient, but it is also fundamentally changing
how citizens and service users provide input in public services (Linders, 2012; Noveck,
2015). Data can be considered one of such inputs. The availability and reduced cost of
several portable or personal technologies have been key drivers of the increased interest
in the involvement of citizens in several areas. Snyder et al. (2013) have outlined some of
the reasons for the rapid expansion in portable and lower-cost monitors, including
advances in microfabrication techniques, increases in computer power, greater access to
wireless networks, and more user-friendly data visualisations.
This proliferation of a number of different enabling and driving technologies and their rapid
embedding into everyday practices and spaces has made it possible for citizens to collect
and share data about a variety of critical issues. The growth of data generated by citizens
can give the public sector new opportunities for addressing critical social and economic
issues and inform policies. The rationale for this work encompasses two aspects:
— Official data (national censuses and government records) often are generated on a noncontinuous basis, the number of variables are quite small, are aggregated to a relatively
coarse spatial scale, and are often limited in access. They are out of date and take a
rear view of phenomena. Therefore, policy making relies on a rear mirror view.
— In important areas, such as public health, policy is produced in complex processes
resulting in policies that can appear disconnected from citizen perspectives. Therefore,
we need richer, more dynamic, accurate and trusted data if we are able to both address
current challenges and look ahead.
The structure of this report is as follows. First, we outline the objectives and aims of the
review and introduce some basic concepts. Next, we describe the methodology used. We
then present our results from the desk research and the key informant interviews. We
conclude with a discussion organised around the main aims of the review.
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2 Objectives and Aims
The objectives of this small-scale review are:
•

Generate an overview of projects involving citizen-generated data (hereinafter
CGD).

•

Identify practices of data governance, especially regarding ownership, accessibility,
interoperability and openness of data.

The aim of this review is to draw lessons for data governance and data for governance.
More specifically, we aim to:
•

Understand if and how CGD makes possible new ways of experimenting in public
participation.

•

Understand how to generate richer, more dynamic, accurate and trusted data to
both address current challenges and look ahead.

•

Rethink relationships between citizens and local governments.

•

Understand/explore new emerging roles for citizens and local governments.

2.1 What is Citizen-Generated Data?
CGD had been defined as data that people or their organisations produce to directly
monitor, demand or drive change on issues that affect them. It is actively given by citizens,
providing direct representations of their perspectives and an alternative to datasets
collected by governments or international institutions (DataShift, 2015, p. 1). According to
DataShift, anyone can set up a CGD project and motivations for setting it up can be very
different. For example, citizens can be motivated by a lack of accurate data from the public
sector, or a lack of trust between public sector authorities and citizens. In other cases,
citizens collect data to raise awareness of a topic that does not receive enough attention
from institutions. By providing a means for citizens who want to make their voices heard,
CGD projects can make valuable contributions to understanding and addressing social and
economic issues.
As reported by Lämmerhirt, Jameson and Prasetyo (2016), CGD projects often result from
and depend on partnerships between citizens and several organisations, including civil
society organisations, community-based organisations, public sector, and/or businesses.
These partners play a necessary role to provide resources, support and knowledge to
citizens. In return, they can tap into the data generated by citizens. Thus, citizens and
their partners can gain mutual benefits from CGD.

2.1.1 CGD as a Form of Data Donation
Citizen participation in CGD projects can be considered an example of prosocial behaviour
(Schwartz & Bilsky, 1990), because citizens can be motivated to contribute to the public
good and not only for direct personal benefits. Skatova, Ng and Goulding (2014) found
that citizens can be motivated for the same reasons to donate personal data. Although this
report does not examine personal data, we argue that their findings are relevant also for
CGD. When people donate data, they feel they are contributing to a cause, therefore social
values and feelings of community-belonging become important (Lämmerhirt, Jameson &
Prasetyo, 2016).

2.2 Governance of Data and Data for Governance
Digital technologies generate opportunities for producing, managing and using data that
citizens may want to take, resulting in different forms of data governance. Technologies
are inextricable components of data governance as also explicitly indicated in the definition
of this concept provided by the British Academy and Royal Society (2017). In their report,
they refer to data governance as the processes of governing data management, data use
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and the technologies involved in these processes “to inform the extent of confidence” in
these processes (p. 1). This definition suggests a view of governance as a socio-technical
system, in which new opportunities do not result from the implementation of specific
technologies as such but from their embeddedness into a set of specific social processes
within specific organizations (Borrås and Edler, 2014). The notion of socio-technical in this
text refers to the inseparability of the social and the technical.
Another important aspect to consider is that dealing with data is not just about producing
data. Much discourse on data governance seems to focus on the capacity of data for
knowing and representing the world. While data certainly is a representational resource, it
can also shape the way we see and think about the world (Gray and Marres, 2018). Two
assumptions underpin this performative view of data. One is that data is not neutral. The
creation, extraction and analysis of data, involved in governance of data, are deployed
taking into account specific objectives, needs and capacities. Therefore, data “construct”
the world in accordance with different visions and interests (Grey, Gerlitz and Bounegru,
2018).
The other assumption is that data is a social and political practice engaging participants
who are not only “objects of data”, about which data is produced, but also “subjects of
data”, as they drive the how and why data is produced (Ruppert, Isin & Bigo, 2017). CGD
can expand what gets measured, how, and for what purpose. For example, it may provide
otherwise unavailable data for local decision-makers by gathering new baseline information
or by increasing the granularity of existing data (Lämmerhirt, Gray, Venturini, & Meunier,
2019). Data generation can create opportunities for citizens to play a more active role in
examining a situation and taking action, such as, for example, in local development and
collaborative strategies for monitoring, auditing, planning and decision-making
(Lämmerhirt, Gray, Venturini, & Meunier, 2019). Lämmerhirt, Gray, Venturini, and Meunier
(2019) noted that CGD projects at a local level can help facilitate engagement of citizens.
For example, in relation to the achievement of the Sustainable Development Goals,
localization has been acknowledged to connect the broad global dimensions of SDGs with
their contextual relevance. This connection would help engage local residents because it
would add value and create local ownership.
Involving citizens in producing data can help experimenting with new forms of participation
and governance which, in turn, may lead to new types of relationships between citizens
and public institutions (Ruppert, Isin & Bigo, 2017). This argument resonates with the
argued-for need for governance systems involving multi-stakeholder collaboration (British
Academy and Royal Society, 2017, p. 55). This collaboration implies that not only the public
sector but also businesses, academia and citizens can provide data publicly (Meijer &
Potjer, 2018). This collaboration is necessary to meet challenges that single organisations
cannot handle alone. By tapping into diverse stakeholders’’ methods, knowledge and
experience, it is possible to address and solve complex problems, such as poverty,
education, sustainability and education (Gray & Purdy, 2018).
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3 Methodology
3.1 Project Sampling
As to our knowledge, there is not a database of CGD projects. Therefore, in searching out
cases, we cast the net very broadly, using both convenience and snowballing techniques,
along with other more deliberate strategies, including:
•

Desk research to collect initial information about specific projects from both primary
(web contents produced by the organisations responsible for setting up and
conducting the projects) and secondary sources (such as academic papers and
reports). Search terms used were as follows: "citizen-generated data" and each of
the following "citizen science," "crowdsourcing," "data collection,” “energy,"
"mobility," "public health," public sector," "social care, “infrastructure". For each
selected project, we created an “information card” (Annex 1) using a set of
attributes (Section 2.1.2). We contacted the persons responsible for the projects to
ask additional information and ensure that the information gathered was accurate.

•

Consultation of networks of citizen science professionals, such as the European
Citizen Science Association, and sector experts inside the JRC to identify additional
projects that have not been found through desk research.

3.2 Desk Research: Sampling Procedure
To sample the projects to be included in this scanning, we developed the following
procedure, setting the criteria for inclusion (Table 1):
Table 1. Sampling criteria

Main questions

Type of citizen-generated
data

The state of the art in the current projects regarding:
•

The use of citizen-generated data to complement
gaps in official data;

•

Ways to make citizen-generated data ‘findable,
accessible, interoperable and reusable’, or FAIR.

•

The use by policymakers of CGD to provide
insights and help address crucial social, economic
and environmental issues.

Actively citizen-generated content (e.g., citizen science,
crowdsourcing). Excluded from this review are personal data,
(European Commission, n.d.).
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Inclusion criteria

Exclusion criteria

Questions for retrieving
information via desk
research

The criteria for inclusion are:
•

Documents describing data actively generated by
citizens around issues concerning them.

•

Documents mentioning that projects involving
citizens generating data are partnerships with the
public
sector
and/or
community-based
organizations at the local level.

•

Documents suggesting the collection of data
primarily to serve the public good (e.g., collect
data on air and water quality) and inform policy
and/or create public services.

•

Projects should be at a local scale (neighbourhood,
municipality, city scale) in European Member
States.

•

Technologies used by citizens to collect data are
digital
devices
(e.g.,
cellular
telephones,
calculators, sensors).

The criteria for exclusion are:
•

Documents describing data provided by citizens,
such as a by-product of digital media use and
lifelogging.

•

Documents describing projects in which CGD was
collected primarily for scientific discovery, for
education and awareness raising.

1. What was the data collected for (purpose)?
2. What type of data was collected?
3. How was data collected (in particular what technology
was used and how it was used)?
4. Who owns the data?
5. How to categorize the project?
6. Is CGD used to complement official data? If not, why
not?
7. Is CGD accessible and findable?
8. Is CGD interoperable?
9. Do policy-makers use this data? If they do not use it,
why not?
10. To what extent did the societal context shape how
CGD was generated? (Data generation can be skewed
by the socio-economic circumstances under which
people live).
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Sectors

•

Environment

•

Public Health

•

Energy

•

Transport

•

Infrastructure

The scanning starts with desk research. The sources used for
this mapping include primarily publicly available online
materials (e.g., project web sites) and secondarily scientific
publications, along with reports and other relevant materials.
Use of purposeful sampling to identify some information-rich
cases.

Methodology

Keywords: citizen-generated data; crowdsourced
information; citizen-generated content.

3.2.1 Project Attributes
To code and describe the sampled projects involving citizen-generated data, we identified
the following 21 attributes (Table 2) to illustrate the characteristics of each project that
were considered most relevant for this specific map. We used some attributes from the
Inventory of environmental citizen science projects - Attributes for the inventory,
developed and published by the JRC (European Commission 2018), and added some new
ones that are relevant to this inventory.
Table 2. Project attributes

Attribute ID

Attribute

Attribute values

1

Project Name

Name of the project/activity.

2

Lead
Organisation
Name

Name of the lead partner
(running the project).

3

Lead
Organisation
Category

Governmental,
Charity,
Non-governmental,
Academic,
Private sector,
Community-led,
Consortium

Type of organisation represented
by the lead partner. 'To Be
Clarified (TBC)' in cases where
the lead is not clear.

4

Lead Country

Name of the lead
country

The country where the
project/activity was started.

5

Primary Sector

Environment,
Public Health,
Energy,
Transport,
Infrastructure

The dominant field tackled by the
project activities.

6

Website

Hyperlink

Link to the project's website.

7

Start Year

10

Description

Attribute ID

Attribute

Attribute values

Description

8

End Year

9

Pilot Project

10

Public Sector
Organisation

11

Primary
Categories of
Project

12

Purpose of Data
Collection

Brief description of the purpose
of involving citizens in collecting
data.

13

Type of
Collected Data

Brief description of the type of
data collected by citizens.

14

Technology for
Data Collection

15

Output of Data
Collection

Brief description of the main
output of the data collected by
citizens. State a link to the
output on the website, if
available.

16

Data Owner

Name of the entity owning the
rights to control access to and
use of the data collected by
citizens.

17

Use of CGD by
the Public
Sector

Yes/No

17.1

Use of CGD by
the Public
Sector Explanation

Brief description of
the reason(s) for
using – or not
using – the data
collected by
citizens.

Yes/No
Type of organisations
represented by the public sector
organisation involved (if it is not
the lead partner). 'Tbc' in cases
where the public sector
organisation involved is not
clear.
Passive sensing,
Monitoring,
Facilitating
platform,
Crowd-sourcing,
DIY engineering,
Civic science,
Occasional
reporting

Sensors,
Mobile app,
Web map,
Platform,
Dashboard
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Adapted from Haklay (2015a).

The main type of technology
used by citizens to collect data.

Brief description of the reason(s)
for using – or not using – the
data collected by citizens to
inform policies and/or take
action.

Attribute ID

Attribute

Attribute values

18

Accessibility and Yes/No
Findability of
CGD

19

Interoperability
of CGD

Yes/No

20

Openness of
Data

Yes/No

21

Contact

Description
Yes: if the data generated by
citizens are publicly available "as
a whole and at no more than a
reasonable reproduction cost,
preferably by downloading over
the internet. The data must also
be available in a convenient and
modifiable form" (Source:
http://opendatahandbook.org/guide/en
/what-is-open-data/).

Definition of open data: "data
that can be freely used, re-used
and redistributed by anyone subject only, at most, to the
requirement to attribute and
sharealike" (Source:
http://opendatahandbook.org/guide/en
/what-is-open-data/)
Contact for the project, ideally
an email address.

3.3 Interviews
We conducted semi-structured interviews with five key informants who represent their
projects and have been primarily responsible for the development of the projects (Table
3). The key informant technique is a qualitative research method used extensively in
several branches of social science investigation (Tremblay, 1989) and in programme
evaluation (e.g., USAID, 1996). A main advantage is the quality of data than can be
collected in a limited period of time and the approach being potentially useful as a single
research technique or in conjunction with other qualitative methods. A main disadvantage
relates to the lack of a defined population frame from which to draw a small sample of key
informants. This challenge is mitigated, however, by the fact that the very nature of a CGD
project requires key actors to be visible in some ways – by publishing project reports or
academic papers, or by having a project website. Given the limited time frame for this
review, we decided to choose a handful of key informants – one per selected project –
rather than to cast a very wide net. Given the aims of this review, we judged to be more
important to interview few key people with the following two characteristics (Tremblay,
1989):
•

role in the project. Their formal role exposes them to the kind of information we seek.

•

willingness. The informant is willing to be interviewed and communicate his/her
knowledge.

Skype calls were scheduled with the five key informants and, in a conversational manner,
we used the guide (Annex 2) to discuss these main areas of inquiry:
•

the development of the project and its outcomes;

•

the return for citizens' participation and the wider potential use of citizen-generated
data;

•

the governance of the data generated by citizens including compliance with FAIR
principles and usability.
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Table 3. Key informants interviewed from the listed projects

Organization

Project Name

Area

Country

Ideas for Change

Botellon no me deja Environment
dormir

Spain

Dutch Institute for
Public Health and the
Environment (RIVM)

SamenMeten

Environment

Netherlands

Technical University
Berlin

Hush City

Environment

Germany

Ibercivis Foundation

D-Noses
(Distributed
Network for Odour
Sensing,
Empowerment and
Sustainability)

Environment

Spain

Maiora Labs Srl

Decoro Urbano

Infrastructure

Italy

3.4 Analysis of Data
The documentary materials related to each sampled project were coded manually using
the attributes in Table 2. Annex 1 provides a description of all the sampled projects included
in this review. Then, we calculated the relative frequency of certain relevant attributes of
the projects.
All the interviews were recorded (about six hours), transcribed verbatim and analysed with
the support of the NVivo 12. This software automatically quantifies the number of sources
in a dataset (in this case, the interviews) that are coded for a given category or subcategory
(called node in NVivo) and the number of times that a particular category or subcategory
is mentioned across the dataset.
Analysing the interview texts relied on a data-driven (inductive) approach for generating
categories and subcategories, adopting open coding from grounded theory (Strauss &
Corbin, 1997). In grounded theory, open coding is the analytical process by which codes
(concepts) are identified in the observed data rather than derived from theory (Strauss &
Corbin, 1997). In this work, the process of developing codes was a hybrid. It included both
an initial list of five broad preset codes derived from the objectives and aims of the study
and the three main areas of inquiry, and the new codes that were identified in the data
and were different from the preset codes. The preset codes were: Setup of the Project,
Outcomes of the Project, CGD Use by the Public Sector, Governance of Data, Sustainability
of the Project (a description of these codes is in Table 7, section 4.2). These codes
constituted the main categories into which units of the interviews (e.g., sentences and
paragraphs) were coded. For each interview, the coding methodology included reading the
transcribed text and coding it into one or more categories. It involved three steps: (1)
identifying concepts in the interviews, based on similarities and differences; (2) grouping
similar concepts into the five categories; (3) generating structure by distinguishing
between main categories and subcategories. Coding consisted of identifying and labelling
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potentially interesting events, features, behaviours, or stages of a process in the interview
data. A single segment of text was frequently coded into more than category or
subcategory. We used a constant comparative method to assure that coding reflected the
diversity or similarity of the reported projects (Strauss & Corbin, 1997). For example,
within each interview, we compared multiple instances of a single subcategory to see
consistency within that interview. We also compared the consistency of categories and
subcategories between interviews. When finalized, the codebook contained five major
categories and 41 subcategories. Section 4 present a summary of the interview dataset
according to the five main categories, ordered by the aggregated number of references
(that is, the total number of times the categories were identified in the five interviews)
within each category from the greatest to least. The same section also present summaries
of the subcategories coded for each main category, ordered by the aggregated number of
references.
The interviews were coded by an individual researcher; therefore, no interrater reliability
was possible to increase interpretative validity.
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4 Results
This section summarises the key findings from the analysis of the data gathered using desk
research and the interviews.

4.1 Overview of the Sampled Projects
Half of the sampled projects are ongoing, while eight where pilot and one completed. They
tend to be of limited scale in time and place, although several of them hold the potential
for replication and expansion. Examples for such projects include Hush City, Botellon no
me deja dormir, Samen Meten, Fix my Street and D-Noses. For instance, launched in 2017
within the context of a pilot study in Berlin, Hush City has scaled up to the international
level and it is now used internationally.
A slight majority of the 18 sampled projects aimed at collecting data for environmental
monitoring and environmental decision making as shown in Table 4.
Table 4. Purpose of data collection in the sampled projects

Purpose of Data Collection

Projects

examine effects of climate change

1

identify where building new homes

1

improve local infrastructure

1

improve transportation

1

make a neighbourhood a healthier place

1

map accessibility of public places for disabled

1

map cycling conditions

1

map favourite local places to influence development plans

1

map quiet areas

1

measure air quality

2

measure noise pollution

2

measure odour pollution

1

report street problems

2

share info about policy proposals

1

use renewable energies

1
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Figure 1 shows the relative frequency of the primary categories of the sampled projects.
Project were categorized based on the perceived prominence of a given category, although
at times two categories can appear to be prominent. For example, projects aimed at
measuring air quality or noise pollution were categorized as passive sensing because they
depend on participants using a resource that they are provided with, or they own (e.g., a
home sensor), for automatic sensing. 13 projects were categorized as crowdsourcing
because we stressed their reliance on a large number of contributors. From the point of
view of participants’ engagement, citizens were enrolled as sensors, monitors, reporters,
observers, platform users and co-creators of sensors. Reporting information occurred
sometimes in a very structured way to ensure quality and consistency, such as in the case
of Hush City. In this project, the app is used to force data entry in a certain way, to ensure
that information is consistently structured.
Citizens collected different types of data as shown in Figure 2, using a variety of methods
and devices, including sensors, online platforms, mobile phones, and maps. Data
generation involved automatic sensing, plotting urban places using mobile apps, taking
pictures with mobile phones, writing observations using mobile apps, and locating street
problems on maps, among the others.

Figure 1. Percent of primary categories

Primary category of projects
crowd-sourcing/monitoring
22%

crowd-sourcing
28%

facilitating platform
6%

crowd-sourcing/facilitating
platform
22%

passive sensing
22%
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Figure 2. Types of collected data

Types of collected data

8
7

4

4

1
geolocated data

sensor data

textual
descriptions

audio-recordings

1
photos

stories from
residents

Regarding the use of CGD by the public sector, we could find this information for ten of the
sampled projects. Public sector organisations were interested in CGD for public service
planning and facilities improvement, or for reporting and planning environmental actions.
Table 5 shows how CGD in the sampled projects were used by public sector organisations.
Table 5. Reported uses of CGD by public organisations

Project

Use of CGD

Public Organisation

Hush City

Partial update of the Berlin Plan of
Quiet Areas 2018-2023 for the
Berlin Action Plan of Noise
Reduction

Berlin City Council Berlin Senate Department
for the Environment,
Transport and Climate
Protection

Curious Noses

Reporting, planning and model
improvement

Flemish Environmental
Agency

Samen Meten

Official air quality monitoring

Dutch Institute for Public
Health and the
Environment (RIVM)

Decoro Urbano

Planning maintenance and repair of Italian local councils
street problems and resource
allocation

FixMyStreet

Report management
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UK local councils

Project

Use of CGD

Public Organisation

Catch!

Identify existing problems and
develop solutions

Local authorities

D-Noses

Potential integration in official
noise pollution measurements

Local authorities

Botellon no me deja
dormir

Implementation of solutions codesigned with local residents

Barcelona City Council

Cycle Hackney

Prioritise investments into cycling
or designing road infrastructures

Hackney Council

Southwark New Homes

Prioritise investments into housing

Southwark Council

We cannot provide a complete picture of openness, ownership and implementation of FAIR
principles, because information on these attributes was not always available. CGD
openness was reported in eight of the sampled projects (Table 6). Citizens were reported
to own the data only in two projects.
Table 6. Openness, ownership and FAIR principles

Openness Citizen
Ownership
Hush City
Look! A Healthy
Neighborhood
Measuring
Dapperbuurt
Curious Noses
Measure Your
City
Samen Meten
repowermap
Decoro Urbano
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Accessibility Findability

Interoperability

Openness Citizen
Ownership

Accessibility Findability

Interoperability

iDigital/BCNow
IoT Pilot
FixMyStreet
Catch!
Botellon no me
deja dormir
Cycle Hackney
Southwark New
Homes
Wheelmap
D-Noses
Hackney Wick
The sampled projects are distributed across countries as follows: Germania (two cases),
Netherlands (four cases), Belgium (one case), Switzerland (one case), Italy (one case),
Spain (four cases), and UK (five cases).

4.2 Interview data
An overall snapshot of the analysis is provided in Table 7. The small data set is summarised
according to the main categories, ordered by the aggregated number of references within
each category from the greatest to least.
Table 7. Description of categories identified in the data

Main
categories

Description

Data
Governance

Informant reports about the processes of data management 64
and data use, as well as the adoption of FAIR data principles
and the quality of CGD.

Setup of the
Project

Informant report
developed.

References

about

how the

19

project

started

and 44

Main
categories

Description

References

Project
Outcomes

Informant reports about the main outcomes of the project. 34
Outcomes are defined as the impact of a CGD project. They
can be expressed in terms of an increase in understanding
(for example, citizens have learnt something), and/or
improvements in desired behaviours or attitudes of
participants. Particularly in public policy contexts, outcomes
can be expressed in terms of informing a certain policy
decision or monitoring a resource for the long term.

Sustainability
of the Project

Informant reports about ways to sustain the project (e.g., 23
funding, partnerships, etc.)

CGD Use by
the Public
Sector

Informant reports about whether the collaborating public 12
organisation and/or other public sector organisations use
CGD and integrate it with theirs and why or why not.

The next sections describe each of these five main categories.

4.2.1 Data Governance
While coding for data governance, the focus was on informants’ reporting the ways in which
they collected, managed and use CGD and described the quality of CGD. We also looked
specifically at the implementation of the FAIR data principles in the project, to make data
findable, accessible, interoperable and reusable (Wilkinson at al., 2016). Aggregated
across all the interviews, the responses related to the subcategories coded under the main
category “Data Governance” are presented in Table 8.
Table 8. Descriptions of reported subcategories coded under the major category “data
governance”

Name

Informant describes…

References

Data collection

The type and format of collected CGD.

9

Data accessibility

Whether CGD is accessible.

8

Data openness

Whether CGD data is open or not.

7

Data ownership

Who owns CGD data

6

Data sharing

CGD sharing activities

3

Data
interoperability

Whether CGD is interoperable.

2
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Name

Informant describes…

References

Official data

The existence (or lack of) official data. This code
also labels segments related to the integration of
CGD with official data and private data.

2

Quality of CGD

The perceived quality of CGD from the collaborating
public organization. Issues of trust in this respect
can be coded with this node.

2

Fitness for
purpose

Whether data collected by citizens fulfils a
specification or a stated outcome.

8

Trusted source

The involvement of a trusted source for collecting
data and measuring.

6

Data
reproducibility

Whether the collected data can be reproduced by
another person, or by using different equipment or
techniques, and the same results are obtained. It
also reports about issues affecting reproducibility.

6

Data quality
checking

Procedures to check and validate data.

5

Across the five projects, informants reported that CGD was accessible and findable. Data
was open and reusable in three out of the five projects. Different reasons were described
for not opening the data. In Botellon no me deja dormir, the main reason was to give
citizens the opportunity to govern their data and give them a governance protocol:
What they decided was that everybody could see the data from the smartcitizen.me
platform so that everybody could visit the sensors and see the noise levels and trust the
data because they could see it but the data wasn’t open for download and to be used by
others apart from the contributing community … You can visualise the data but you cannot
download it and reuse it unless you request it to the community (Botellon no me deja
dormir).
In Decoro Urbano, initially data was open but then the software house which set up the
project decided to restrict the use of data to avoid purposes not connected to public
interest:
(When data was open) it was often used, for academic and research purposes, but not
always, unfortunately. We have never detected fraudulent uses of data, but let’s say that
the data was used for market research, to see which city councils had more infrastructural
problems, and so on. Then, when the GDPR was enforced, we restricted data use to avoid
data breach and so on. Those who agree with our data policy knows that we neither do
marketing nor provide the data to third parties. We use the data only for Decoro Urbano.
To avoid a commercial use of CGD, a Data Sharing Non-Profit Agreement in Hush City has
been created for Hush City. Berlin City Council has signed this agreement when they
decided to analyse the CCG and use it for their official Plan of Quiet Areas:
We created a sort of Data Sharing Non-Profit Agreement between the person who
contributed to collect data and would like to receive it and myself… The Agreement states
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that neither I receive money to share data nor the person who receives data can use it for
commercial purposes, but only for research or education (Hush City).
While the issue of data ownership was settled in these two projects – in Botellon no me
deja dormir, Plaça del Sol residents own the data, and in Decoro Urbano, the software
house owns the data – in other projects such as D-Noses and Hush City, the issue is still
unsolved.
‘I don’t know who owns the data.’ Do you know how the typical ownership in this type of
project? Because I have no idea who owns the data (D-Noses).
CGD can fill a gap in official data, like in Decoro Urbano which provides local authorities
with data they do not have on infrastructural problems, such as potholes or streets to be
cleared of garbage. Further, CGD can complement authoritative data on odour pollution,
like in D-NOSES:
They have some data, they have some data but collected from the top down, let’s say. This
data would be from the bottom up like from the citizens and we want to do this,
or it can be aggregated into a data platform with other data as in Botellon no me deja
dormir:
It could be said that we kind of created a data common with different levels of data. There
was open data which was dragged from the City Council sensors, there was shared data
that was produced, or citizen-generated data, and also there was more private data which
were the annotations made by citizens.
In all the projects, CGD is not interoperable, although it could be but not without
overcoming some challenges. For example, the lack of definition of data standards and/or
metadata in Citizen Science was considered a problem in D-Noses, while in Botellon no me
deja dormir, the informant described the tension between the interest of the data platform
used in the project to keep the data and make it compatible with certain standards and the
citizens’ right to keep the data.
A critical aspect of CGD is quality. Informants described what they did to provide data of
sufficient quality. For example, validation mechanisms are implemented in D-NOSES, along
with the development of a new methodology for data collection:
We are implementing a lot of validation mechanisms and also incorporating more things
from the back office so that we can do the analysis of the data. As I was saying, this is a
totally brand new set of data which are real-time odour observations in the impact area
that you can never achieve using traditional methods that are standardised until now. We
are trying to standardise a new methodology to collect this data for the first time also (DNoses).
In Hush City, a strict data collection procedure has been designed and implemented to
ensure the consistency of data, while in Samen Meten and Botellon no me deja dormir,
sensor calibration methods have been used. In Decoro Urbano, pictures taken by citizens
to report a problem are considered to provide evidence of a visual situation, in a particular
place, at a particular time. However, the informant reported they were working on
developing a machine learning algorithm to help filter pictures and identify possible scams.
Ensuring data quality was considered critical to support fitness for purpose and
trustworthiness of data. These two informants put it very eloquently:
Citizen science data is done with cheap sensors, local sensors, and the quality of the data
is just not what a normal monitoring institute is used to … So a lot of institutes like my
institute were very interested in the sensors but they take them and treat them the same
way as other instruments, say, ‘Okay, we do this and this test. They are not stable, they
are not good enough. Throw them away.’…. We’re a monitoring institute [National Institute
for Public Health and the Environment], we can make projects more sustainable because
we are interested in long-term measurements, trend measurements. We want to have
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measurements that we can use in the longer term and then they can become sustainable
but only if we really can use them (Samen Meten).
We need to have a collection of resources that people can trust that if they use these
resources, perhaps API platforms, to share, to calibrate, to clean the data, they will make
the data more robust. And they also need to create, and they can use distributed ledger
technologies to allow people to directly manage their data. For example, I can use a
sovereign identity to pair it with my device so that I can say this data is being produced
by me without me having to show exactly who I am but you know I’m a trusted entity. So
that you create an ecosystem where data is still anonymous but you can trust that it’s
rigorous, that it’s not just some fake news producer creating now fake data with fake
sensors and so on (Botellon no me deja dormir).

4.2.2 Setup of the Project
While coding for the setup of projects, the focus was on informants’ reporting the ways in
which they started and developed projects. Aggregated across all the interviews, the
responses related to the subcategories coded under the main category “Setup of the
Project” are presented in Table 9.
Table 9. Descriptions of reported subcategories coded under the major category “setup of the
project”

Name

Informant describes…

References

Involvement of
stakeholders

The involvement of stakeholders (other than
citizens) and the relationships among them.

12

Role of collaborating
public organisation

The role of the public organization(s) involved in the
project. This code is also used to label segments of
text where informants report about the reasons for
involving the public organization.

10

Human capacity
development

How citizens – both individually and collectively –
6
have managed to set and achieve objectives,
perform functions, solve problems and develop the
means and conditions required to enable the project.
This code also refers to the lack of skills and
difficulties encountered by citizens while
participating in the project.

Role of citizens

The task(s) allocated to citizens in the project.

Reasons for
collecting data

The main issue(s) around which CGD is collected and 5
states the main purpose of the project.

5

Participatory
approach

The reasons for choosing a participatory approach
involving citizens.

6

Information for
policy-making

Setting up the project to collect data and develop
methods that can lead to policy-making or policy
improvement.

5
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Name
Development of
a measuring
methodology

Informant describes…

References

The lack of measurement to quantify the impact of a
type of pollution and the need to develop a
methodology to provide evidence.

4

Raise awareness The need to raise awareness of an issue.

2

Help to the
public sector

Setting up the project to provide the public sector
with data generated by citizens.

1

Community building

The importance of creating or enhancing a
community among individuals within the local area.

2

Regulatory
framework

The general legal framework that complements
legislation and is relevant for the project.

1

The projects described by the informants were setup for different reasons but shared two
aspects: CGD was collected to address public issues – for example, air and noise pollution,
or urban infrastructural problems, and to be used for a public purpose, such as raising
awareness, helping local authorities make decisions to better allocate resources to fix urban
street problems, or influence local governments to take those issues in serious account.
One informant stressed the importance of identifying “matters of concerns” for citizens:
An important thing is that the first phase of our methodology requires the identification of
matters of concern and communities. This is very important because I saw in my research
a lot of citizen sensing and citizen science projects didn’t achieve any sort of impact or
sustainability because they were not really addressing real issues that matter to people.
So for me before I did anything, before I collected any data, I needed to work with
communities to identify what was the problem that needed to be solved and what was the
social fabric and the social network that could help, that was affected by that problem but
also that could bring a solution. Identification is a phase that lasted for six months (Botellon
no me deja dormir).
The reasons for choosing a participatory approach also differed, ranging from leveraging a
huge community of citizens using sensors (Samen Meten), to the interest for a qualitative
approach involving citizens’ perceptions of urban problems (Hush City), to the need for
human “noses” to capture a specific phenomenon like odours (D-Noses).
In relation to the involvement of stakeholders, specifically the collaborating public
organisation, informants described the use of different modalities. For example, Decoro
Urbano promoted their fee service to all the Italian city councils, including those that had
not signed a contract with them:
A city council must sign a contract with us before using our platform. However, we have
opened the platform to all the Italian city councils, which means that citizens can submit a
report of a problem located in a city whose council has not signed a contract with us. Even
in this case, we sent the report to the council on the citizens’ behalf. Every week we sent
an excel spreadsheet by email with all the problems reported in that specific city whose
council did not have a contract with us…. After receiving our emails, most of the city
councils decided to sign a contract with us (Decoro Urbano).
In Samen Meten, the organizer of the project, the National Institute for Public Health and
the Environment, works “closely together with the city of Rotterdam and the city of
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Amsterdam because they have their own measurement networks for air quality because
they have big harbours, so industry … Small cities and towns around Rotterdam are also
participating in this project in that area and they have 200 locations where they put up the
tubes. And we have that data on our data portal” (Samen Meten).
Other projects involved multiple actors. In Botellon no me deja dormir, the key informant
described the need to attract a group that was diverse enough to contribute different skills
that were necessary for the complex activities of creating sensors, soldering the sensors,
deploying them, understanding the data but also helping them bridge the gap between
data and action:
“mapped out all sorts of entities, organisations and groups that were emerging around (the
issue of noise) – different collectives, civil associations, NGOs etc. We also wanted to map,
on the one hand communities of interest – people interested in the environment, activists
and so on, and communities of practice – makers, technology thinkers and so on” (Botellon
no me deja dormir).
D-Noses promoted a quadruple helix model (the public, the industry, scientific community
and the policy influencers) that will be applied at local, national and global levels. In this
European project, every pilot involved in the project must have engaged a quadruple helix
of stakeholders: “if the public authorities or the industries do not want to support us or to
participate or to collaborate, then we don’t take this as a pilot, we move to another
location.”
Across the projects, the collaborating public organisations were reported to play different
roles, ranging from being clients paying a fee for the service (Decoro Urbano), to cocreating and implementing solutions to reduce noise pollution (Botellon no me deja
dormir), to providing institutional support and offering mentorship to the project (Hush
City). In Hush City, the institutional support from the City Council is associated to the fact
the Berlin Senate Department for the Environment, Transport and Climate Protection, in
compliance with the Directive 2002/49/EC, prepares the Noise Map of the City every five
years. The Map includes a noise map and a noise action plan, including plans of quiet areas.
The finding demonstrates the role played by this regulation on the involvement of the city
council in the CGD project.
Regarding the role of citizens in the five projects, informants reported different activities
ranging from passive sensing (Samen Meten), reporting (Hush City, D-Noses and Decoro
Urbano), building one’s own sensors (Samen Meten) and co-designing sensors (Botellon
no me deja dormir).

4.2.3 Project Outcomes
While coding for project outcomes, the focus was on informants’ reporting the main
outcomes of projects, including the benefits for citizens and the collaborating public
organisations. Aggregated across all the interviews, the responses related to the
subcategories coded under the main category “Project Outcomes” are presented in Table
10.
Table 10. Descriptions of reported subcategories coded under the major category “project
outcomes”

Name

Informant describes…

Benefits for citizens

If citizens have gained something and what they 10
have gained from the project.
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References

Benefits for the
collaborating
stakeholders

If the collaborating public organization has
gained something and what they have gained
from the project. This code also covers potential
benefits for other involved stakeholders (except
citizens).

9

New relationships
between citizens and
the public sector

If new relationships have resulted from the
participation of citizens in the CGD project. If
data generation has created opportunities for
citizens to play a more active role in examining
a situation and taking action, such as, for
example, in local development and collaborative
strategies for monitoring, auditing, planning and
decision-making.

8

Policy instrument

Using CGD as instrument to advance political
agendas.

4

Role of technology

The role played by digital technology in
triggering the need to involve the public.

2

Perceived negative consequences of the data
collected in the project.

1

Negative outcomes
for citizens

We coded reported benefits for citizens and also whether new relationships have resulted
from the participation of citizens in CGD projects. The data suggest that citizens benefited
from participating in the projects in different ways. For example, in Hush City, in a survey
they reported a sense of empowerment from being able to participate and generate data
that can be used directly by the City Council. In Decoro Urbano, the key informant
described how most citizens submit careful reports about public street issues, which
suggests that they believe in the usefulness of contributing their data to their
representatives in city councils to improve local problems. He also felt that participating in
the project allows and encourages local residents to become more engaged in the
governance and care of their localities.
In Samen Meten, the informant described how CGD can have a larger impact on political
agendas than the reports produced by the RVIM itself:
We have written many reports, the local government has written many reports, people are
complaining about that. But now there is a project where people start doing measurements
and the newspapers are all in line, the media are all in line but the politicians are also
seeing it. If there are, in my village, 200 people with a sensor these are also my voters.
Apparently, my voters are interested in air quality, I should put this on my agenda because
this is where the people are interested (Samen Meten).
In Botellon no me deja dormir, the informant described how local residents were able to
demonstrate how noise pollution was not a perception but a real problem. Citizens had
recorded noise data every five seconds, 24 hours a day for six weeks, and generated the
largest ever pool of sensor data on noise pollution in Gràcia (the area or Barcelona where
Plaça del Sol is). By participating in the project, local residents could build a stronger
community ready to take action and tackle the problem. Furthermore, using all the
collected data, local residents and all the other actors involved in the project organized an
open event which they called a citizen-led assembly. In this event, everybody, not only
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those who suffered from the problem but also those who were responsible for creating the
noise in the square, were invited to co-create potential solutions. 17 of these solutions
were sent to the City Council which implemented four of them.
Similarly to Botellon no me deja dormir, where data played a crucial role in objectivizing
what could have been considered a subjective level of noise tolerance, also in D-Noses,
the informant reported how she hoped to be able to “objectivise the issue, put the issue
on the map so that nobody can deny that this is happening and nobody can deny when
this is happening and how often this is happening.” The informant described how she hoped
to promote change at the local level to protect citizens, either through a new regulation
enforced by the public sector or with some actions implemented by the odour emitters to
reduce the impact on the population.
Examples of the benefits for the collaborating stakeholders were also reported. For
example, the framework used in Hush City has been partially adopted for the update of
the Berlin Plan of Quiet Areas 2018-2023 with a twofold impact. First, the concept of
everyday quiet area has influenced the inclusion in the Plan of the new category of Urban
Quiet and Recreational Areas for Short-Term Stays. Second, the use of the application was
encouraged for public participation and the sound-walking method was used within the
context of the participatory campaign in preparation for the Berlin Plan.
Informants described how city councils used CGD and show responsiveness to address the
needs of citizens. In Botellon no me deja dormir, Barcelona city council implemented four
main interventions that require refurbishing of public space. They were reported as:
huge achievements because we know that normally it takes a lot of time and a lot of
political will to get things like that done
In Decoro Urbano, valuable and precise information CGD allows city councils, which are
often strapped for cash, to save financial resources. Italian cities with more than 50,000
inhabitants may not have dedicated staff that can collect and process citizen reports the
way Decoro Urbano does. Furthermore, Italian city councils often do not have the type of
data provided with this service and use especially pictures to understand the type and
extent of the reported problem. Councils can also use the application to explore detailed
statistics, for example to see how many reports they have received and how many they
have processed. These figures can be used to support political agendas:
(by using Decoro Urbano) city councils can show they are working… they can say: I
received this report and I fixed the problem, maybe after several months, but I did it and
now I can show it.
In Samen Meten, the RVIM has achieved fitness for purpose, as sensor data generated by
citizens is now considered very useful for their quality models. As the informant said:
This, for us, is really a milestone because, as I said, this is where we have to be. We have
to be at the point where we can really use the data to make a better air quality product.
We are getting at that point and it is sustainable and we can go on.

4.2.4 Sustainability of the Project
While coding for the sustainability of projects, the focus was on informants’ reporting about
ways to support the continuity of projects (e.g., funding, partnerships, etc.). Aggregated
across all the interviews, the responses related to the subcategories coded under this main
category are presented in Table 11.
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Table 11. Descriptions of reported subcategories coded under the major category “sustainability of
the project”

Name

Informant describes…

References

Support mechanisms

Initiatives put in place to support the project,
such as potential or actual sources of
contribution to fund a project.

9

Role of EU

How the EU could support CGD projects.

9

Scalability

Whether the projects have scaled up or not.

4

In coding for sustainability of projects, we looked for instances where informants described
the kinds of support which they hoped for to ensure project viability, continuity and
scalability. Financial mechanisms included support in the form of micro grants or tax
exemptions to pay for server maintenance and software development, and European
contributions for the creation of data platforms to store, manage, and make available
collected data even after the end of projects. In D-Noses, the informant described that
they have created a start-up to replicate the results and the newly developed methodology
in communities affected by odour pollution, or use the same methodology to tackle other
environmental challenges. In Decoro Urbano, the software company has introduced a
service fee to be collected from the Italian city councils which signed a contract with them.
The fee is necessary to cover the increasing costs of software upgrading and report
moderation service.
Non-financial support mechanisms include ways in which the EU could play a role. For
example, some informants wished the EU would help CGD projects gain more credibility
and fairly acknowledge and reward citizen contribution to data generation. For instance, in
Botellon no me deja dormir the informant stressed the idea of recognising the citizen’s
right to produce data:
the citizen’s right to produce data is a right that needs to be not just recognised as
something that you say, as a right that you write down, but it has to be instrumented.
Instrumenting a right means that you create the infrastructure, the legal, the technological
and the social infrastructure, for that right to be enacted. That means we need to have a
list of sensors that are homologated by public entities, so that citizens know that if they
use these devices their data is going to be taken into account.

4.2.5 CGD Use by the Public Sector
Aggregated across all the interviews, the responses related to this main category are
presented in Table 12.
Table 12. Description of the main category “CGD use by the public sector”

Name
CGD use by the public
sector

Informant describes…

References

Whether the collaborating public organisation
and/or other public sector organisations used
and/or integrated the CGD with theirs and
why/why not. This category also codes the
value and acceptance - or lack of- of CGD by
official circles

12
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All the informants reported how CGD data was used by public sector organisations (Table
4). Trust issues arose during two interviews. For example, in relation to Samen Meten, the
informant said:
One issue which was, in fact, surprising to me at first is we are always talking about the
citizen science is a good way to increase the trust of the citizens in the government because
people are losing trust in the government. I think the other way around is a much bigger
issue. So, are we as a government trusting the citizens? If we want to use their data, we
have to trust them, we have to trust that they do the measurements properly … People are
interested in good quality data so we have to trust the people.
Also, in Botellon no me deja dormir, the informant reported that the City Council never
recognized the CGD as official. While they incorporated official data because they pulled
the data from the Sentilo platform, the Council never took their data as official:
On top of that they deployed fourteen official sensors on top of the sensors of the citizens
which I think is a questionable approach because Barcelona has this discourse of having a
data commons and empowering people but at the same time imagine how a citizen may
feel when one day s/he wakes up and the City Council is deploying a noise sensor on top
of their balconies without the citizens knowing what is it for, where that data is going to,
can they access this data and so on. It’s like if I am already producing this data why do
you want to produce a more official data on top of mine.
Different the case of Hush City, in which the Berlin City Council requested access to the
data to assess them and then decided to use what they found useful for updating the Berlin
Plan of Quiet Areas.
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5 Discussion
5.1 New Forms of Public Participation and Emerging Roles for
Citizens and Local Governments
Digital technologies such as interconnected sensors and mobile applications constitute an
important driver of participation, by giving citizens the opportunity to generate data on
matters of concern. From the point of view of participants’ engagement, collecting data
has made it possible for citizens to be enrolled as sensors, monitors, reporters, observers,
platform users and co-creators of sensors. By collecting data that local governments can
use to derive relevant insights and informing action, citizens can be more actively involved
in improving and maintaining the quality of their living environment. Generating data can
offer the opportunity for citizens to raise and amplify their voices within democratic
processes at the local level of government (DataShift, 2015).
Data collection reported in the sampled projects is contextual and socio-technical
(Orlikowski & Scott, 2009). While we did not examine the complex matrix of social and
technical dependencies in citizen data collection, environmental sensors and information
and communication technologies seem to act as “focal devices” (Haklay, 2015). This means
they hold the potential to change the way citizens look at their living environments and
facilitate data creation as a focal practice, a purposeful and meaningful social activity
(Haklay, 2015). When citizens are interested in their local areas, walk through them and
record specific objects, this process of recording and mapping things is an example of a
novel way of engaging with the world (Budhathoki & Haythornthwaite, 2013). This process
of recording and mapping can become a focal practice (Haklay, 2015). Most of the sampled
projects suggest the existence of focal practices, as they engage citizens with their local
environments in various ways, from recording sounds and odours to taking photos of street
problems and plotting places where new houses should be built.
Beyond the individual engagement, some projects have become places for communal
activities and social action with good potential for developing new focal practices around
data collection, processing and use. Results indicate that this happens when technologies
are enmeshed in well-structured participatory methodologies in which citizens are aware
of the phases comprised in the process and know what the end goal is. For example, Hush
City exhibits the use of a participatory framework integrating mobile app and soundwalks,
holding the potential to help citizens move from a contributory role to one in which they
can exert more control and take a more collaborative role in design and planning urban
interventions for the protection of quiet areas. Botellon no me deja dormir shows complex
relationships between the contributor of sensor data and the co-designer of solutions
implemented in the square. SamenMeten also shows complex relationships between the
sensor data provider and the sensor data visualizer, contributing ideas on how to make
data useful to the majority of users.
CGD projects as focal practices hold the potential to bring back agency and control to
citizens who become “subjects of data” and not only “objects of data”, about which data is
produced (Ruppert, Isin & Bigo, 2017). Following Haklay (2015), we see the act of mapping
and recording in itself as “an act of asserting presence, rights to be heard or expression of
personal beliefs in the way that the world should evolve and operate” (p. 4).
However, arguably, this new agency of citizens cannot just be assumed because of the use
of technologies, as bottom-up CGD projects may just be populated with largely passive
citizens (passive sensing). Opportunities must be actively created for forms of closer
collaboration between local authorities and citizens where citizens can also contribute to
drive “the how and why data is produced” (Ruppert, Isin & Bigo, 2017). Practices of CGD
can potentially develop new avenues for local authorities to provide collective initiatives in
which motivated citizens can discuss data collection protocols, understand data analysis,
visualize data and co-design implementable solutions.
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5.2 Rethinking Relationships
Governments

between

Citizens

and

Local

Promoting the agency of citizens through data collection can open up the possibility to
“achieve” citizenship, rather than receiving it (Hintz, Dencik & Wahl-Jorgensen, 2019),
through a reconfiguration of the relationships between citizen and local authorities. Projects
such as Decoro Urbano and FixMyStreet, for example, show how citizen involvement makes
a difference for local city councils in terms of cost and staff time savings and efficient
reporting. Citizen reports help initiate interventions on street problems and hold local
governments accountable for their promises.
While data and technologies in the sampled projects place responsibilities on bureaucracies
and politicians who have a role to play in fixing urban problems, they also displace
responsibilities onto citizens – in particular to take more responsibility for their urban
environment, rather than simply “blaming others.” In these projects, collecting data
becomes a way of taking up responsibility as individual citizens and can go a long way in
solving urban problems and achieve active citizenship. Especially in projects on
environmental issues, technologies and data, although structured by the needs of science
and policy, should not be seen as prescriptive but “as transformative forms of engagement,
influencing participants’ identities, motivations, and perceptions about the environment”
(Peltola & Tuomisaari, 2015, p. 10).
Not only the act of mapping and recording in itself becomes an act of asserting citizens’
presence or their rights to be heard but also an act of sharing responsibility for governance
of the public good – term used here as shorthand signal for shared benefit at a societal
level (Morrell, 2009). In this respect, data collection practices within participatory
approaches hold the potential to open up more systematic interactions between local
authorities and citizens, as well as between local authorities, citizens and businesses. In
this “two-way traffic” model of governance (Kooiman, 2003), the boundaries between local
governments and citizens become more porous. Local governments become more open to
gather data and information external to their organisations from multiple actors, including
citizens. In fact, no single actor, either public or private, has all the information and
knowledge necessary to address and solve complex problems in a fast-changing and
diverse society. The interaction between local governments and other stakeholders,
including citizens, are often based on the recognition of interdependencies (Kooiman,
2003). This is evident in D-Noses, which uses a methodology based on a quadruple helix
model of stakeholder engagement to foster dialogue, increase transparency, and co-design
relevant solutions for all the stakeholders involved.
CGD can depend on other data infrastructures. For example, CGD projects may enrich
already produced data, published by governments as open data or otherwise (Lämmerhirt
et al., 2019). This is the case of SamenMeten: the Dutch Institute for Public Health and
the Environment (RIVM) has started to use CGD in their data platform, in addition to data
from traditional air quality monitoring (Wesseling et al., 2019). This example exhibits the
creation of a digital ecosystem based on an infrastructure that leverages open data
exchange between RIVM and citizens, offering safeguards for data quality.

5.3 Generating Richer and Trusted Data to Address Current
Challenges
Most of the sampled projects involve citizens using low-cost sensors and accessible digital
technologies to conduct indicative monitoring and generate data over a wider spatial area
or over longer periods of time. However, this data may not be at the same level of precision
or accuracy as data produced for regulatory compliance (Gabrys, Pritchard & Barratt,
2016). The methods used by citizens are different from those used by official organisations
and citizens usually have no legal mandates to standardise reporting within or across
countries (Lämmerhirt et al., 2019). Therefore, CGD may not comply “with established
conventions to obtain the quality, interoperability and verifiability of data and sometimes
abide by ‘good enough’ standards for operational use, different from those of established

31

official professional statistics” (Lämmerhirt et al., 2019, p. 8). Projects such as
SamenMeten have encountered this problem: although the Dutch Institute for Public Health
and the Environment (RIVM) has recognized that low-cost sensors can be a valuable
addition to traditional air quality monitoring, they still need to establish robust calibration
methods to integrate uncertain sensor data into air pollution model (Wesseling et al.,
2019). However, in Botellon no me deja dormir, the City Council has never recognized CGD
as official, but deployed their own sensors on top of citizen sensor. According to the project
key informant this is a typical behaviour of civil servants who would like to have citizen
engaged but do not trust the data they collect.
Data quality is a critical issue in policy context where alignment with monitoring
requirements and regulatory standards is paramount (Brenton, von Gavel, Vogel & Lecoq,
2018). Some policymakers have advocated the notion of fitness for purpose approach – at
time used interchangeably with fitness for use – where key aspects like data quality, scale,
cost, interoperability and data format must be taken into account when evaluating the
value of CGD for a particular policy question (Holdren, 2015). While the analysis of the
interview data show that projects developed and applied validation processes to ensure
data reliability and trustworthiness, it also indicates that others aspects such as
interoperability and data format are not yet fully implemented. Two measures that could
help address this problem could be the development of citizen science data and metadata
standards and the use of technologies aligned with regulatory requirements (Bonn et al.,
2018). For example, while some environmental monitoring sensors may align with
regulatory standards, others may not (Volten et al., 2018). In this respect, according to
some key informants, the EU could have a role to play by enforcing that technologies used
by citizens to collect data are assessed by certified bodies and deemed to meet EU
specifications. Last, CGD projects would benefit from adhering to open practices and fully
documenting such practices (e.g., objectives, data collection protocol and analysis
techniques), to ensure trust of participating citizens and other stakeholders.
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6 Conclusion
The examined projects have been driven by immediate interest in and concern about local
problems that affect citizens’ quality of life, and the need to provide evidence for local
authorities to take action. These projects indicate that CGD can have an impact by enabling
different relationships with the public sector. They can provide the opportunity to find novel
ways of interaction and open up channels of communication between policy-makers and
citizens.
This report shows that types of CGD data, types of data uses and types of technologies
used in data collection are interrelated. The interweave of data, data collection practices
and forms of use indicate how citizens can generate data in various social contexts
reflecting their lived experiences. The report points to three main aspects of CGD
reconfiguring the relationship between citizens and the public sector.
First, the potential of CGD to act as a focal practice. Digital technologies can change the
way citizens look at their living environments and facilitate data creation as a focal practice,
a purposeful and meaningful social activity. In turn, CGD projects as focal practices hold
the potential to bring back agency and control to citizens, moving them closer to the role
of agents of change in the places where they live. This potential does not develop
automatically, though: opportunities must be actively created for forms of closer
collaboration between local authorities and citizens where citizens can also contribute to
drive “the how and why data is produced.” This process can be challenging because it
implies ways of shifting agency, accountability and responsibility towards citizens.
Second, the potential CGD to enable citizens to “achieve” citizenship, rather than receiving
it. Citizen reports help initiate interventions on problems affecting the places where citizens
live and hold local governments accountable for their promises. Collecting data becomes a
way of taking up responsibility as individual citizens and can go a long way in solving urban
problems and achieve active citizenship. However, “achieving” citizenship is challenging
because it requires a “culture shift” such that citizens and communities become active
participants.
Third, the issue of data quality 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 over longer periods of time. This data may not be at the
same level 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 representation of reality provided by official data.
The sample of projects included in this review (Annex 1) has limitations. The sampling
technique used has been useful for describing and categorizing a broad range of projects
involving citizens, but we cannot use this sample to draw statistically representative
conclusions about CGD projects. The sample size of 18 projects is only a portion of currently
active CGD projects and new projects surface regularly. Our sampling method had the goal
of selecting representative entities rather than achieving exhaustiveness or statistical
analysis, however, making a smaller sample size appropriate for this review. Finally, we
also acknowledge that the interview protocol was based on our own previous knowledge
and reflected our research interest. This, in turn, influenced the questions we asked,
therefore limiting the range of responses.
The number of CGD projects in Europe is very likely to grow. This trend is expected to
continue along with more influence on decision-making at the local government level. CGD
has a great potential to be used as a resource for the public good. However, this will happen
if the public sector, citizens and other stakeholders will work together to match policy
needs, data sources, technological solutions and standards. National/regional legal and
policy frameworks could be useful to guide the public sector to use unofficial data together
with official data and private repositories. This could lead to a digital ecosystem which can
provide evidence that can be understood and used by decision-makers, businesses and
citizens alike (cf. United Nations for the Environment, 2018).
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Annexes
Annex 1 contains a more detailed list of the summary reviews of each project featured in
the report, informed by desk-based research conducted between March and July 2019.
Therefore, the information provided here reflects the content available during this time.
Annex 2 contains the interview protocol.
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Annex 1. Projects reviewed

Project name: Beyond the Noise: Open Source Soundscapes
Lead organisation name

Technical University (TU) of Berlin

Lead organisation category

Academic

Public sector partner

City Council

Public sector partner name

Berlin Senate Department for the Environment, Transport
and Climate protection

Lead country

Germany

Primary sector

Environment

Website

http://www.opensourcesoundscapes.org/research/beyondthe-noise/

Background: Beyond the Noise: Open Source Soundscape is a project developed at
the Technical University (TU) of Berlin, Germany and carried out in Berlin from 2016 to
2018.
Purpose of data collection: In 2002, the European Environmental Noise Directive
2002/49/EC was adopted to address the issue of noise pollution. The aim of the Directive
is to provide a common approach among the Member States, to identify and protect quiet
areas as effective measures to reduce noise pollution, based upon quantitative
measurements, such as “noise indicators”, “noise maps” and “action plans”. Within this
context, the TU of Berlin developed the project Beyond the Noise: Open Source
Soundscapes based on a participatory methodology to identify, evaluate and plan
“everyday quiet areas”. This methodology combines the soundscape approach, citizen
science and the implementation of a novel mobile application called the Hush City app. One
of the main goals of the Hush City app was "to exploit data collected through he Hush City
app in integrated city planning processes, in order to develop policies and planning
guidelines grounded on people preferences, and therefore filling a gap in literature"
(Radicchi, Henckel, & Memmel, 2018, p. 7). In the pilot study conducted in Berlin, methods
like semi-structured interviews, group soundwalks and the use of the Hush City app were
applied to allow the participants to identify and evaluate “everyday quiet areas” at the
neighbourhood scale. Beyond the Berlin pilot study, the Hush City app has been applied in
other cities worldwide, confirming the interest of the general public, academic circles and
stakeholders on the issue of urban quiet areas and the replicability of the methodology.
Primary categories of the project: crowd-sourcing, monitoring
Type of collected data and technology for collection: GPS-equipped smartphones as
sensors in data collection (audio recordings and photos) and evaluations in the field of
environmental noise.
Output of data collection: Results were collected to compile the Reuterkiez Everyday
Quiet Areas Map, which was used as a basis to define planning guidelines for the protection
of these areas.

Data owner: Dr. Antonella Radicchi at the TU of Berlin owns the server where the data is
based, although every user can manage and delete their own datasets by using the app
and without providing any kind of justification.
Use of CGD by the public sector: CGD has been used to complete plans of quiet areas
and/or noise action plans and/or other plans like the landscape plan, the environmental
justice plan etc. The Municipality of Berlin is currently evaluating the Berlin quiet areas
crowdsourced with the Hush City app within the context of the preparatory work for the
next Berlin Plan of Quiet Areas. Other cities, like Bristol, are considering using the data of
the app & the app itself to boost participation.
Accessibility and findability of the data: Data are both accessible and findable through
the app and the open access web: https://map.opensourcesoundscapes.org/view-area
Interoperability and openness of the data: data is not open at the moment (November
2018). The Hush City Mobile Lab at TU is evaluating whether it is better to turn the data
into open data or into “civic data commons” (following the Barcelona model under
development).
Contact: Dr. Antonella Radicchi, antonella.radicchi@tu-berlin.de

Project name: Look! A Healthy Neighbourhood
Lead organisation name

New-West District Council, National Institute for Public
Health and the Environment, and Amsterdam University
of Applied Sciences

Lead organisation category

Governmental, Academic

Public sector partner

Public health service and community-based organisation

Public sector partner name

Foundation Eigenwijks and the Municipal Health Service
Amsterdam

Lead country

Netherlands

Primary sector

Public Health

Website

http://www.amsterdamuas.com/car-sports-andnutrition/shared-content/projects/environment-andhealth/look-a-healthy-neighbourhood.html

Background: Look! A Healthy Neighbourhood was a project developed in collaboration
between the New-West District Council in Amsterdam, the National Institute for Public
Health and the Environment (RIVM), and the Amsterdam University of Applied Sciences
(Research group on Environment and Health and the Digital Life Centre). Local partners
were the community development organisation Eigenwijks and the Municipal Health
Service. A pilot project was carried out in the low-income Slotermeer neighbourhood in
Amsterdam (26.000 people), because of its repeated low scores on physical and mental
health in the The Amsterdam Health Monitor (Cila et al., 2016). Since the health of
residents depends on many different aspects in a neighbourhood, this project focused on
neighbourhood auditing, which consists in looking at health relevant features in a
neighbourhood critically to identify the areas in which it does well and the areas that face
problems. The project received grants from the Regieorgaan SIA and the National Institute
for Public Health and the Environment.
Purpose of data collection: the project had two main aims: a) encouraging residents to
make their neighbourhood a healthier place, and b) collecting, with and for the residents,
more and better information on factors deemed important for health in the neighbourhood,
and assembling an evidence base for neighbourhood plans. A participative neighbourhood
audit app (Kijk! App) for smartphone was developed together with professionals and
residents. The indicators included in the app were developed with residents as an
integrated part of the project. To this aim, a number of neighbourhood meetings were
organized and residents voted on which aspects were most relevant to them. The app was
thoroughly tested with residents, and the developers also worked on an approach to get
people involved who do not like to use apps or are unable to do so. The project began in
October 2014 and ended in October 2017. In 2016, an initial version of the app was
presented, as well as a protocol for use with local residents. A data platform was also
developed to store all the data uploaded by the residents and produce reports for them.
The project team included an expert group of local residents who critically followed the
project and provided input at critical stages.

Primary categories of the project: crowd-sourcing (collaborative) with an active role of
residents in all project stages.
Type of collected data and technology for collection: geolocated data. Resident
experiences were also monitored through observation, recordings of meetings, interviews,
and questionnaires.
Output of data collection: Maps of neighbourhood features and community resources.
Data owner: N/A
Use of CGD by the public sector: N/A
Accessibility and findability of the data: N/A
Interoperability and openness of the data: N/A
Contact: Lea den Broeder, l.den.broeder@hva.nl

Project name: Measuring Dapperbuurt
Lead organisation name

Citizen Data Lab - powered by Amsterdam Creative
Industries Network (ACIN)

Lead organisation category

Governmental

Public sector partner

City council

Public sector partner name

Eastern district of the Amsterdam municipality

Lead country

Netherlands

Primary sector

Infrastructure

Website

http://cargocollective.com/citizendatalab/MappingDapperbuurt

Background: Measuring Dapperbuurt was a pilot project developed together with the
eastern district of the Amsterdam municipality. The purpose was to collect data useful to
develop the neighborhood's public infrastructure. The municipality allocates a budget to
the district to improve its infrastructure and use existing 'metadata', such as the age of
the existing infrastructure, to prioritize the budget expenditures. A mobile application was
developed. A first test was conducted in an Amsterdam neighborhood called the
Dapperbuurt (8400 residents).
Purpose of data collection: determine how to best use public resources, the municipality
decided to gather input on what should be improved in their neighborhood’s infrastructure
from residents who are potentially affected. Citizens were asked to indicate 1) Which places
they liked in the neighborhood; 2) which places they thought needed attention, and 3)
ideas and suggestions on how to improve the infrastructure.
Primary categories of the project: crowd-sourcing
Type of collected data and technology for collection: a mobile app was developed
and tested during a two-week period from the 27th of September to the 10th of October
2016. Using the app, citizens could plot places of pride and those in need of attention on
a map. They could upload a photo and description of a place and enter the location. After
uploading it, all the users could see the place added on the map. Users were also able to
either like or dislike the places added by others. To make the threshold for participation as
low as possible, users could decide to join anonymously, or could choose to enter their
email address if they would like to get in contact with the municipality.
Output of data collection: a total of 72 citizens installed the application. However, only
very few people added data. Only 14 places were added, out of which 5 were tagged as
places of pride and 9 as places of attention. While not many places were added, the
municipality found the quality of the collected data high. Citizens upload clear descriptions
and photos of places, which were valuable for the municipality. In total 33 likes and five
dislikes were added to these places.
Data owner: N/A
Use of CGD by the public sector: N/A

Accessibility and findability of the data:
Interoperability and openness of the data: N/A
Contact: Maarten Groen, m.n.groen@hva.nl

Project name: Curious Noses
Lead organisation name

Flemish Environment Agency (VMM)

Lead organisation category

Governmental

Lead country

Belgium

Primary sector

Environment

Website

https://curieuzeneuzen.be/

Background: CurieuzeNeuzen Vlaanderen was a project in which 20.000 citizens living
in the Flanders (the northern region of Belgium) measured air quality near their own houses
during May 2018. It is the largest citizen science project on air quality to date. The data
collected were quality controlled and calibrated with NO2 measurements at reference
monitoring stations operated by the Flemish Environment Agency (VMM).
Purpose of data collection: develop a detailed map of air quality in the Flanders, both
in cities and in the countryside.
Primary categories of the project: passive sensing
Type of collected data and technology for collection: Participants installed a simple,
standardized measurement sensor on a street-facing window of their house, apartment or
building to measure the mean concentration of nitrogen dioxide (NO2), an important
indicator for air pollution caused by traffic.
Output of data collection: a map of air quality in different locations.
Data owner: University of Antwerp
Use of CGD by the public sector: CGD was used for reporting and planning and for
model improvement. The large dataset collected by citizens was used to test and improve
the predictive capabilities of the ATMOSYS computer model (developed by VITO for the
Flemish Environment Agency) that is currently used to assess air quality in the Flanders.
This is the official air quality model used by the environmental agencies VITO and VMM in
the Flanders. Since air quality changes considerably over short distances, involving citizens
to make measurements in many locations was necessary to properly assess the predictive
capacity of ATMOSYS. As a result, in 2019 the City of Antwerp planned to introduce a lowemissions zone (vehicles not conforming to environmental standards will not be allowed to
drive in the city centre).
Accessibility and findability of the data: the map of air quality is available at
https://viewer.curieuzeneuzen.be/
Interoperability and openness of the data: Data is interoperable and will be open after
disseminating scientific publications.
Contact: Filip Meysman, Filip.Meysman@vub.be

Project name: Measure Your City
Lead organisation name

MeetjeStad

Lead organisation category

Governmental

Public sector organisation

City council

Public sector partner name

Municipality of Amersfoort

Lead country

Netherlands

Primary sector

Environment

Websites

http://meetjestad.net/

Background: Measure Your City is a project started in early 2015 by a group of residents
of Amersfoort, a city and municipality in the province of Utrecht, in the Netherlands. These
residents have worked together with the municipality of Amersfoort, the government
agency Vallei en Veluwe, the Amersfoort-based research firm Gerben, and De WAR, a
community centre for research, art, technology and sustainability also located in
Amersfoort. The residents have formulated the data collection goals, developed the data
collection technology and contributed to the data analysis phase.
Purpose of data collection: for three years, residents have measured their own
environment and have examined the perceived consequences of climate change in the city
of Amersfoort.
Primary categories of the project: passive sensing, DIY engineering, crowd-sourcing
Type of collected data and technology for collection: three research groups have
been active:
•

The first group of residents have measured temperature and humidity since summer
2015, using sensors built by themselves.

•

The second group has collected stories from residents of their own experiences of
climate change in their living environment in Amersfoort, whether they have taken
action, what they need and if they need help from the municipality and/or other
organizations in Amersfoort. This group used an online tool to collect these stories.

•

The third group has provided observations of the phenophases of common plants in
Amersfoort. This group has used an online tool for residents to upload descriptions.

Outputs of collection: a map of temperature and humidity over time and an inventory
of flowering times.
Data owner: N/A
Use of CGD by the public sector: N/A
Accessibility and findability of the data:
•

First
group:
the
data
http://meetjestad.net/meten/.

collected

via

sensors

are

accessible

at

•

Second group: N/A

•

Third group: the inventory
http://meetjestad.net/flora/

of

plants’

Interoperability and openness of the data: N/A
Contact: Matthijs Kooijman, info@mkit.nl

phenophases

is

accessible

at

Project name: Samen Meten
Lead organisation name

National Institute for Public Health and the Environment
(RIVM)

Lead organisation category

Governmental

Lead country

Netherlands

Primary sector

Environment

Website

https://www.samenmetenaanluchtkwaliteit.nl/dataportaal

Background: Samen Meten (Measuring Air Quality Together) was a project setup by
the National Institute for Public Health and the Environment (RIVM) in collaboration with
the province of South Holland, the joint environment protection agency (DCMR), and the
Municipality of Rotterdam. The Municipality of Rotterdam, the Province of South Holland
and DCMR had been increasingly confronted with questions from citizens who wanted to
measure air quality themselves or did it already. These organizations wanted to respond
to these questions and take advantage of the opportunities provided by low-cost sensors
to measure the quality of the living environment. They experimented with cheap sensors
to see what they can and cannot do with them. They also developed and tried out methods
for calibration and validation of sensor data. The project was run for a three-month trial
period.
Purpose of data collection: measure air quality
Primary categories of the project: passive sensing
Type of collected data and technology for collection: concentrations of nitrogen
dioxide (NO2) measured via sensors provided by a company, Comon Invent.
Output of data collection: maps showing air quality data
Data owner: RVIM
Use of CGD by the public sector: The project was intended to support citizen science.
The project organisers thought that the best way to support citizen science is to use the
data – even to make themselves dependent on citizen science data. Therefore, one of their
goals was to use citizen generated data to complement their own. Whether they could
already do that or whether they are still working on ways to do this depends highly on the
type of measurements. For example, when Palmes tubes are used to do the citizen science
measurements, they can directly use them. They are accepted as indicative
measurements. In such cases, “citizens” are rangers who voluntarily put the tubes up every
month. In the coming year, the project organizers will start a new project with “real”
citizens in rural areas who want to measure ammonia. The organisers will be able to use
the collected data themselves. However, the most important for citizens is that local policy
makers will be using the data.
Accessibility and findability of the data: data is freely available unless otherwise
stated. RVIM is working on making the data available through an API and expects to be
able to make it available by the end of 2018. At this moment, the measurement data can
be downloaded per sensor and variable. After clicking on a sensor, a graph with the time
series is displayed via "view the data". The data can be downloaded in the menu at the top

right
of
the
graph. RVIM
makes
https://samenmeten.rivm.nl/dataportaal/

the

data

available

Interoperability and openness of the data: Interoperability N/A. Data is open.
Contact: Hester Volten, hester.volten@rivm.nl

at

Project name: repowermap
Lead organisation name

repowermap.org

Lead organisation category

Non-governmental

Lead country

Switzerland

Primary sector

Energy

Website

http://www.repowermap.org/

Background: repowermap.org is a non-profit initiative to promote renewable energies
and energy efficiency by making visible real-world examples and related local information
in each person's neighbourhood. The initiative was founded in Bern in 2008 by the nonprofit association repowermap.org. From 2012 to 2014, the project has been supported by
the European Union within the framework of the Intelligent Energy Europe Programme.
Within this Programme, the project has collected more than 40,000 concrete examples of
the use of renewable energies and energy efficiency and related local information. The
countries where most examples have been gathered are Austria, Belgium, Bulgaria,
Finland, France, Germany, Italy, Liechtenstein, Slovakia, and Poland, as an initial focus
was put on these countries. A broad network of NGOs, renewable energy and energy
efficiency associations, local authorities and regions who share the common objective of
protecting the climate and promoting sustainable energy use participate in this initiative.
Purpose of data collection: encourage people to use renewable energies and energy
efficiency, by making them aware of concrete examples in their region, their city and their
own neighbourhood. The project also aims to facilitate information exchange and spread
innovative technologies at local level and across borders.
Type of collected data and technology for collection: geolocated data about existing
renewable energy systems or energy efficient building added on a web map at
http://www.repowermap.org/index.php?en
Primary categories of the project: crowd-sourcing, facilitating platform
Output of data collection: a common interactive map
Data owner: N/A
Use of CGD by the public sector: N/A
Accessibility and findability of the data: Accessible at http://www.repowermap.org/
Interoperability and openness of the data: N/A
Contact: Roman Bolliger, roman.bolliger@repowermap.org

Project name: Decoro Urbano
Lead organisation name

Maiora Labs

Lead organisation category

Private sector

Public sector organisation

More than 300 Italian city councils

Lead country

Italy

Primary sector

Infrastructure

Website

https://www.decorourbano.org/

Background: Decoro Urbano (Urban Decorum) is a participatory project started in
2011 and aiming at involving citizens and local authorities (municipalities) in Italy to report
about urban degradation. In 2015, 200 municipalities had joined the project.
Purpose of data collection: Citizens can report instances of urban degradation to
municipalities which can plan fixing interventions.
Type of collected data and technology for collection: citizens can use an interactive
app to report urban places in need of maintenance. Problems are sent to municipalities for
fixing. Municipalities can inform citizens about the repair status and progress.
Primary categories of the project: crowd-sourcing, occasional reporting
Output of data collection: Municipalities can download statistics and reports.
Data owner: N/A
Use of CGD by the public sector: After receiving a report, a local authority can use GPS
system to locate the place where a citizen has detected a problem and plan maintenance
and repair.
Accessibility and findability of the data: Data is contained in a file (GeoRSS) which can
be accessed and downloaded from the web pages of the municipalities participating in the
project.
Interoperability and openness of the data: Interoperability N/A. Data is not open.
Contact: Fabrizio Bottacchiari, info@decorourbano.org

Project name: iDigital/BCNow
Lead organisation name:

Comissionada de Tecnologia i Innovació Digital

Lead organisation category

Governmental

Public sector organisation

City council

Public sector partner name

Barcelona City Council

Lead country

Spain

Primary sector

Infrastructure

Website

https://www.nesta.org.uk/news/call-for-city-governmentsto-make-data-the-new-public-good-of-the-21st-centurybefore-its-too-late/

Background: iDigital/BCNow platform is a pilot project set up in collaboration with
Decidim Barcelona (https://decidim.org/) and the Barcelona City Council. iDigital/BCNow
is one of the four pilots included in DECODE (DEcentralised Citizen Owned Data
Ecosystems), a European Commission funded project aimed to explore and pilot new
technologies to enable people to store, manage and use their personal data in a more
independent, secure and trusted way.
Purpose of data collection: enable citizens to share information about new policy
proposals, combining public, open and citizen-generated data. A goal is also to test
DECODE’s anonymous verification capabilities aimed to minimize the sharing of sensitive
and personally identifiable data with the City Council.
Primary categories of the project: facilitating platform
Type of collected data and technology for collection: citizen-generated data from a
range of different sources, including noise levels from individual sensors, healthcare data,
and administrative open data. Citizens use the Barcelona City Council’s digital democracy
platform Decidim
Output of data collection: CGD will be aggregated and displayed in a BCNow dashboard
which fosters the idea of ‘Data of the commons’, that is, data that is donated to the public
by individual citizens, such as, noise levels in a community, or healthcare data. Data from
the Barcelona City Council Infrastructure (Sentilo, IRIS, CityOS) will be available on the
dashboard as part of the Data Commons policy in Barcelona (Samuel, 2017).
Data owner: N/A
Use of CGD by the public sector: N/A
Accessibility and findability of the data: Not yet
Interoperability and openness of the data: Data should be open
Contact: Pau Balcells, pbalcells@bcn.cat

Project name: IoT Pilot Involving #Citizen Sense
Lead organisation name:

Comissionada de Tecnologia i Innovació Digital

Lead organisation category

Governmental

Public sector organisation

City council

Public sector partner name

Barcelona City Council

Lead country

Spain

Primary sector

Environment

Website

https://decodeproject.eu/blog/pilots-which-will-helpcitizens-regain-control-over-their-personal-data

Background: IoT Pilot Involving #Citizen Sense is a pilot project set up in
collaboration with the Barcelona City Council to address the technical challenges of collating
and storing a stream of citizen-sensed data about noise pollution, while also enabling those
citizens to control what information is shared. It builds on a local project, Making Sense
EU, which was established in 2016 and was co-funded by the European Commission. IoT
Pilot Involving #Citizen Sense is one of the four pilots included in DECODE (DEcentralised
Citizen Owned Data Ecosystems), a European Commission funded project aimed to explore
and pilot new technologies to enable people to store, manage and use their personal data
in a more independent, secure and trusted way.
Purpose of data collection: enable citizens to collect and share data on noise problems
in any location, while maintaining control over who can see that information.
Primary categories of project: passive sensing,
Type of collected data and technology for collection: citizens will be given sensors to
be placed in the neighbourhood to collect noise data.
Output of data collection: Barcelona City Council is expected to aggregate the data to
identify areas affected by noise pollution and identify suitable solutions.
Data owner: N/A
Use of CGD by the public sector: N/A
Accessibility and findability of the data: Not yet
Interoperability and openness of the data: data should be open
Contact: Tom Symons

Project name: FixMyStreet
Lead organisation name:

mySociety.org

Lead organisation category

Charity

Public sector organisation

Several UK city councils

Lead country

UK

Primary sector

Infrastructure

Website

https://fixmystreet.org/

Background: FixMyStreet is an independent website built by mySociety Limited, a
project of UK Citizens Online Democracy, a registered charity in England and Wales, aimed
to make it easier for citizens to report about the state of the streets in their communities
all over in the UK, even if they do not know who their reports should go to. FixMyStreet
sends citizen reports directly to their local councils and also publishes them on their
website. Launched in 2007, the project is one of the UK’s best-known and longestestablished civic apps1.
Purpose of data collection: enable citizens to report, view, or discuss local problems
with streets, for example things that are broken, dirty, damaged or dumped, and need
fixing, cleaning or clearing, like graffiti, dog fouling, potholes or street lights that don't
work.
Primary categories of project: crowdsourcing
Type of collected data and technology for collection: Citizens can use the web site or
mobile apps to enter information about the problem and locate it on a map of the area.
Output of data collection: Statistics on reports and performance in the different areas
for local councils.
Data owner: N/A
Use of CGD by the public sector: local councils can integrate FixMyStreet with their
systems for easier end-to-end report management, using a dedicated application
(https://www.fixmystreet.com/pro/).
Accessibility and findability of the data: citizens can access data on reported problems
on the website.
Interoperability and openness of the data: use of Open311 open standard to make
the services interoperable (“the key to unlocking digital transformation savings”). Data is
open.
Contact: support@fixmystreet.com

1 See FixMyStreet, a feature article by Nesta, https://www.nesta.org.uk/feature/civic-exchange/fixmystreet/

Project name: Citizens at the City's Heart - Catch!
Lead organisation name:

Travelai

Lead organisation category

Consortium (a group of 9 entrepreneurs and developers)

Public sector organisation

City councils

Public sector partner name

Coventry City Council, Ipswich Borough Council,
Oxfordshire County Council, Leeds City Council, Newcastle
City Council

Lead country

UK

Primary sector

Transport

Website

https://www.ubdc.ac.uk/newsmedia/2017/november/putting-citizens-data-at-the-heartof-city-transport-planning/
https://www.travelai.info/

Background: Catch! is project developed from the idea of generating better data for use
in transport planning, and ultimately to make moving around cities easier. Funded by
Innovate UK, led by Travelai, the project relies on a partnership involving public and private
organisations including the Urban Big Data Centre, the Consumer Data Research Centre,
Transport Systems Catapult, transportAPI, elgin, Coventry City Council, Ipswich Borough
Council, Oxfordshire County Council, Leeds City Council, Newcastle City Council and the
behaviouralist.
Purpose of data collection: enable citizens to collect their own data and make it available
to their local authorities, in order to improve transport and planning in their area.
Primary categories of project: crowdsourcing
Type of collected data and technology for collection: crowdsourced data is collected
via an app that, with user consent, tracks the location of users and what mode of transport
they are using. The app uses GPS signals, as well as some machine learning algorithms
("map matching") that use the phone’s sensors to guess what mode of transport is being
used. This algorithm makes use of the way that citizen mobile phones are moved around
differently and are travelling at different speeds when they walk compared to when they
are in a car or on a train. In addition, the raw GPS data that is collected is highly sensitive
as it reveals information about the people volunteering their data.
Output of data collection: aggregated information about who is travelling, their
destination, the mode of transport used, and the purpose of their trip.
Data owner: N/A
Use of CGD by the public sector: In 2017, a workshop was organized, called Catch!
Transport Systems Innovation Workshop, which brought together senior representatives
from across local authorities to identify existing problems faced by local authorities and
develop transport solutions using next-generation data.

Accessibility and findability of the data: N/A
Interoperability and openness of the data: N/A
Contact: info@travelai.co.uk

Project name: Botellon no me deja dormir
Lead organisation name:

Making Sense EU

Lead organisation category

Consortium

Lead country

Spain

Primary sector

Environment

Website

http://plazadelsol.cat/

Background: Botellon no me deja dormir is a collaborative co-created project that was
part of the project Making Sense, which was established in 2016 and co-funded by the
European Commission. Plaça del Sol is a popular public square in Barcelona that suffers
from very high levels of noise pollution. In 2017, Plaça del Sol residents, technology
activists and members of the Barcelona City Council joined to set up the project and involve
citizens to measure noise pollution levels. Then residents could compare the levels they
measured with officially permissible levels and try to reduce the noise in the square.
Purpose of data collection: enable citizens to measure noise levels in Plaça del Sol for
30 days, measuring inside and outside apartments, first floor as well as terraces, day and
night. More than 40 neighbours signed up and installed 25 sensors on balconies and inside
apartments.
Primary categories of project: crowdsourcing, monitoring
Type of collected data and technology for collection: crowdsourced data was collected
via a low–cost environmental sensing kit, the Smart Citizen Kit, which lets people measure
their local environmental data, including noise pollution.
Output of data collection: Collected data demonstrated that noise levels exceeded the
norms recommended by both the World Health Organization and the municipal guidelines.
Through meetings and workshops, the Plaça del Sol residents, technology activists and
members of the Barcelona City Council took some actions to mitigate the problem, like
fabricating giant totems to represent the neighbours and more
Data owner: Plaça del Sol residents
Use of CGD by the public sector: Yes
Accessibility and findability of the data: Yes
Interoperability and openness of the data: No
Contact: Mara Balestrini, marabalestrini@ideasforchange.com

Project name: Cycle Hackney
Lead organisation name:

Hackney Council

Lead organisation category

Public sector

Lead country

UK

Primary sector

Infrastructure

Website

https://play.google.com/store/apps/details?id=uk.gov.hac
kney&hl=en_US

Background: Cycle Hackney is an ongoing project launched and run by Hackney Council
in London with the aim to help transport planners to make Hackney a better and safer
place for cycling. Hackney reports to have the highest number of people cycling to work in
London and the second highest number in England (after Cambridge) by total numbers2.
The Council intends to use the data collected from cyclists to prioritise investments into
cycling or designing road infrastructure that are fit for cyclists (Nesta, n.d.)3.
Purpose of data collection: record real cycle journeys made by cyclists in Hackney to 1)
understand how and why people cycle in Hackney and why people pick some routes to
cycle, while avoiding others, and 2) identify where there is need for additional cycle parking
and understand what and where are the barriers to cycling in the borough.
Primary categories of project: crowdsourcing, monitoring.
Type of collected data and technology for collection: crowdsourced data is collected
via a mobile app. Cyclists can track their journeys, report issues and faults and help make
cycling in Hackney better for everyone.
Output of data collection: maps of cycle journeys through Hackney
Data owner: N/A
Use of CGD by the public sector: yes
Accessibility and findability of the data: N/A
Interoperability and openness of the data: N/A
Contact: Kevin Burke, kevin.burke@hackney.gov.uk

2

See https://www.hackney.gov.uk/movebybike

3

See Cycle Hakney, a feature article by Nesta, https://www.nesta.org.uk/feature/civic-exchange/cycle-hackney/

Project name: Southwark New Homes
Lead organisation name:

Mapping for Change

Lead organisation category

Social enterprise

Public sector organisation

City council

Public sector partner name

Southwark Council

Lead country

UK

Primary sector

Infrastructure (social housing)

Website

https://www.southwark.gov.uk/housing/major-worksand-new-homes/new-homes/new-homes-delivery

Background: Southwark New Homes is an ongoing project commissioned in 2015 by
the Southwark Council to Mapping for Change, an organisation aimed to benefit individuals
and communities from disadvantaged or marginalised groups, together with the
organisations and networks that support those communities, where the goal is to create
positive sustainable transformations in their environment. The project originated from a
housing crisis in UK. The crisis was particularly acute in London, where more than 380,000
people were then on the council house waiting list, and the average house price was over
£500,000. Given these conditions, London boroughs had substantial housing targets to
meet in the next few decades. The Southwark Council committed to building 11,000 new
homes by 2043 in the borough, with 2,500 delivered by 2022. In the context of
regeneration and building new homes, it was widely recognised that community
consultation and involvement should play a key role throughout planning and development.
Community engagement was considered more cost-effective and able to allow easier longterm management and commercial viability for projects.
Purpose of data collection: enable Southwark residents to help the Council identify
where new homes should be built, comment on proposed sites, and participate in the
decision-making processes throughout the programme.
Primary categories of project: crowdsourcing, facilitating platform
Type of collected data and technology for collection: crowdsourced data is collected
via
an
interactive
community
map
available
at
https://southwark.communitymaps.org.uk/welcome
Output of data collection: collected data was used to develop a programme for new
homes. Further consultations with residents are planned.
Data owner: N/A
Use of CGD by the public sector: Yes
Accessibility and findability of the data: N/A
Interoperability and openness of the data: N/A
Contact: N/A

Project name: Wheelmap
Lead organisation name:

Sozialhelden e.V.

Lead organisation category

Charity

Lead country

Germany

Primary sector

Infrastructure

Website

Wheelmap.org

Background: Wheelmap is an ongoing project run by the nonprofit organization
SOZIALHELDEN e.V. The organization strives to make people aware of problems in society
and to motivate them to change their way of thinking. Wheelmap.org was part of the
MyAccessible.EU project, CAP4Access funded by the European Commission and aimed to
make urban built environment more accessible for disabled and older people.
Purpose of data collection: gathering and sharing information about accessibility of
public places.
Primary categories of project: crowdsourcing, facilitating platform
Type of collected data and technology for collection: crowdsourced data is collected
via an interactive map available on the internet and an app for iPhone and Android. People
can tag, rate and upload photos of wheelchair-accessible places (toilets and entrances).
Output of data collection: free assistive application, available online and via mobile.
Data owner: Wheelmap is based largely on the free world map OpenStreetMap which
stores all the data. The data sets are published under the Open Database License (ODbL)
and are available to everyone and can be used free of charge. On the service
accessibility.cloud, which is the technical backend of Wheelmap.org, more data is shown,
provided by partners with varying licences. Sozialhelden e.V. merely incorporates this data
into the map.
Use of CGD by the public sector: N/A
Accessibility and findability of the data: people can search for a specific place on
Wheelmap.org. If they are not looking for a specific place, but for places in the area of a
certain address, they can enter the address and click on it in the appearing list. They will
be shown the map segment in the area of this address.
Interoperability and openness of the data: N/A
Contact: N/A

Project name: D-NOSES
Lead organisation name:

Fundación Ibercivis

Lead organisation category

Consortium

Public sector organisation

City council

Public sector partner name

Barcelona City Council

Lead country

Spain

Primary sector

Environment

Website

http://dnoses.eu

Background: Decentralised Network for Odour Sensing, Empowerment and
Sustainability (D-Noses) is a three-year project (2018-2021) funded by the European
Union's Horizon 2020 Research and Innovation Programme. The consortium comprises
fourteen partners, including academia, private companies and public sector organisations.
The project aims to empower citizens to become a driving force for change through
Responsible Research and Innovation, citizen science and co-creation tools to map and
measure odour pollution and co-design solutions with key quadruple helix stakeholders. DNoses stemmed from the fact that odour pollution is a frequent subject of public complaints
across Europe, but has been ignored by Governments when considering their
environmental policies. The lack of regulation from authorities around odour pollution is
largely due to it being difficult to reliably measure and the potential solutions being costly
to implement. In addition, industrial stakeholders rely on the issue of poor data and
inadequate monitoring techniques to oppose any new initiatives to tackle the problems.
Some efforts have been made to regulate odours throughout Europe, however in the
absence of standardised levels, definitions and criteria, efforts are severely hampered. The
project aims to conduct at least 10 local pilot studies in European and non-European
countries.
Purpose of data collection: enable citizens to map areas with odour problems and detect
and measure odour pollution.
Primary categories of project: crowdsourcing, facilitating platform, monitoring.
Type of collected data and technology for collection: crowdsourced odour
observations are collected under different weather conditions via the OdourCollect mobile
app. A community map is also used where citizens can map cases where they are affected
by odour issues.
Output of data collection: collected data will be used to reduce odour pollution, develop
a standardised set of regulations and influence policy at a local, national and European
level.
Data owner: N/A
Use of CGD by the public sector: Yes

Accessibility and findability of the data: When possible, the data will be stored in SQL
database, anonymized and linked to the project web page. Periodically, anonymized
(meta)data will be uploaded to Zenodo, providing a DOI (Digital Object Identifier) for each
dataset generated. Using DOI will allow editing/updating the record files after they have
been published. Four main tools are being used to provide access to the project data: 1)
the project web page, 2) the International Odour Observatory, 3) the OdourCollect mobile
App, to generate collaborative odour maps, and 4) the D-NOSES Community Mapping
tools.
Interoperability and openness of the data: Data will be downloadable openly in csv
format during the life of the project. To ensure some degree of interoperability, open
standards will be followed in the initial phase of the project.
Contact: Rosa Arias, rarias@bifi.es

Project name: Hackney Wick
Lead organisation name:

Mapping Change for Sustainable Communities UCL Urban
Buzz Programme

Lead organisation category

Social enterprise

Public sector organisation

City council

Public sector partner name

London Borough of Hackney

Lead country

UK

Primary sector

Infrastructure

Website

https://mappingforchange.org.uk/projects/hackney-wickcommunity-map/

Background: Hackney Wick is a community situated on the boundary of the 2012
Olympic Park within the London Borough of Hackney. Hackney Wick was one of the
communities impacted by major development to the Olympic site which resulted in the loss
of facilities used by local residents, such as the local playing field and allotments. There
was continued mixed sentiment about the development and the legacy which local
residents were to inherit. This completed project sought to involve residents and make
them feel less excluded from the development plans.
Purpose of data collection: enable citizens to map favourite places to influence changes
in their area like the Olympics or refurbishment of their estate.
Primary categories of project: crowdsourcing, facilitating platform
Type of collected data and technology for collection: A community map was used to
collect input (e.g., elements of local history) from the local residents.
Output of data collection: collected data was used to communicate with the various
stakeholders involved in development and regeneration plans, local service providers and
the community as a whole. One of the issues highlighted by local residents was the loss of
local history. Residents mapped elements of local history that had influenced both
the physical and social structure within the community over the past fifty years. Over one
hundred places have been captured ranging from Achilles Serre, the first dry cleaners in
Britain to the pre-WWII landfill site. This resource served as an archive for the community
to capture past and future changes. The community were able to use the information as a
tool for negotiation within the 2012 legacy framework in a bid to ensure focal elements
were not forgotten, but instead were integrated into new developments.
Data owner: N/A
Use of CGD by the public sector: N/A
Accessibility and findability of the data: N/A
Interoperability and openness of the data: N/A
Contact: Louise Francis

Annex 2. Interview guide
Interview guide to be used in the interviews conducted with informants who represent their
projects and/or have been primarily responsible for the development of the projects.
Interview topics
As you know, we are conducting a small-scale map to identify projects involving citizengenerated data for further analysis in the DigiTranScope project. The goal is to compile a
set of mini cases that illustrate the ways in which past and present projects, set up in
partnerships with local authorities and/or local community-based organizations in different
Member States, involve citizens to collect data to serve the public good (e.g., collect data
on air and water quality).
To gather the data necessary to develop this report, we undertook desk research to collect
initial information about specific projects. You have been contacted because you are
considered a key informant and we believe you can provide us with additional information
and ensure that the information gathered with desk research is accurate. This guide is
structured around three main areas of inquiry:
•

the development of the project and its outcomes

•

the return for citizens' participation and the wider potential use of citizen-generated
data

•

governance of the data generated by citizens including compliance with FAIR
principles and usability.

The data collected from this interview will be used for preparing a Joint Research Centre
Report.
ABOUT THE PROJECT AND THE PURPOSE OF DATA USE
1.

Please describe how the project got started and who started it
PROBE: What partnerships did you establish in the process?
How did the relationships unfold over time?
(For completed projects) How did the project end?

2.

What was the data collected for (purpose)?

3.

What type of data was collected and how it was collected?

4.

What do you think is/are the main outcome(s) of the project?
PROBE: do you believe that the collected CGD data have achieved the purpose of
the project? If yes: - tell us why.
If not: - describe the main reasons why you believe CGD have not achieved the
purpose.

5.

Do you think it is possible to set up a similar project elsewhere?
PROBE: If yes: - tell us why.
If not: - describe the main reasons why you believe it is not possible.

6.

Do you think it is possible to reproduce the data?

BENEFITS
7.

Do citizens benefit or have benefited from the data they collected?
PROBE: If yes: - tell us why, how and who benefited the most.
How are benefits evaluated?
If not: - describe the main reasons why you believe citizens have not benefited.

OPENNESS, OWNERSHIP and RE-USABILITY
8.

Is the data open?
PROBE: is the method by which open data was produced also open?

9.

Who owns the data?

10. Is CGD re-usable?
PROBE: if yes: - describe what you have done to make it re-usable.
If not: - describe the main reasons why you have not made it re-usable.
INTEGRATION WITH OFFICIAL DATA
11. Is CGD used to complement official data?
PROBE: if yes: - describe which sources of official data are complemented and why,
in particular what advantages CGD bring.
If not: - describe the main reasons why you believe CGD was not used for
complementing official data.
FAIR PRINCIPLES
12. Is CGD accessible?
PROBE: if yes: - describe what you have done to make it accessible.
If not: - describe the main reasons why you have not made it accessible.
13. Is CGD findable?
PROBE: if yes: - describe what you have done to make it findable.
If not: - describe the main reasons why you have not made it findable.
14. Is CGD interoperable?
PROBE: if yes: - describe what you have done to make it interoperable.
If not: - describe the main reasons why you have not made it interoperable.
INFLUENCE OF THE CONTEXT
15. To what extent do you believe the local context has influenced how CGD was
generated? (Data generation can be skewed by the socio-economic circumstances
under which people live).
SUSTAINABILITY AND EU SUPPORT
16. Do you think this project is sustainable over time?
PROBE: Have you taken measures to continue the project?
If yes: - describe what you have done.
If not: - describe the main reasons why you have not taken any action.
17. What do you think the EU could do to support the use of CGD for public good by the
public sector?
PROBE: At present, do you think that the EU is supporting or hindering the use of
CGD for the public good? Why?
CONCLUSIONS
18. Finally, what do you think are the biggest lessons that you take away from this
project?
19. Do you have questions for me?

