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Abstract Social innovation brings social change and aims to address societal
challenges and social needs in a novel way. We therefore consider citizen science
as both (1) social innovation in research and (2) an innovative way to develop and
foster social innovation. In this chapter, we discuss how citizen science contributes
to society’s goals and the development of social innovation, and we conceptualise
citizen science as a process that creates social innovation. We argue that both citizen
science and social innovation can be analysed using three dimensions – content,
process, and empowerment (impact). Using these three dimensions as a framework
for our analysis, we present five citizen science cases to demonstrate how citizen
science leads to social innovation. As a result of our case study analysis, we identify
the major challenges for citizen science in stimulating social innovation.
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Introduction

Social innovation is a key topic in both policy and academic discourses. Over the last
few decades, there has been a special focus on innovation in the European Union
(EU) Framework Programmes (FP5, FP6, FP7, and Horizon 2020) as well as in the
smart specialisation strategies of each EU country (e.g. social innovation in Lithu-
ania and sustainable innovation in Italy, Hungary, Greece, and the UK). The EU has
funded many projects that explicitly or implicitly reference social innovation.
Examples include the FP6 project KATARSIS (Growing Inequality and Social
Innovation: Alternative Knowledge and Practice in Overcoming Social Exclusion
in Europe); the FP7 project SI-DRIVE (Social Innovation: Driving Force of Social
Change); and the H2020 projects SIC (Social Innovation Community) and DSI4EU
(Digital Social Innovation for Europe). There is also increasing interest in the topic
of citizen science. This is mainly reflected in the EU programme ‘Science with and
for Society’ (SwafS) that aims to build capacity and develop innovative ways of
connecting science to society (Horizon 2020 n.d.). The EU has already funded many
projects related to citizen science; recent examples include Doing It Together
Science (DITOs) and the EU-Citizen.Science platform.

A similar discourse around the importance of social innovation also exists in
academic research. Social innovation is understood as a new practice or initiative
that makes it possible to address societal challenges in various contexts, such as the
environment, education, employment, culture, health, and economic development,
but also in terms of achieving social goals (Viñals and Rodriguez 2013) and bringing
about social change (Dias and Partidário 2019). The literature provides a myriad of
approaches towards social innovation, including linking social innovation to sus-
tainable development (Eichler and Schwarz 2019), capacity building (Howaldt et al.
2018), digitisation (Bria et al. 2015), and urban development (Gerometta et al.
2005). Concurrently, citizen science projects are tackling a range of related issues,
including the environment and biodiversity (Ries and Oberhauser 2015), sustainable
development (Irwin 1995), and health (Wang et al. 2019). These synergies between
citizen science and social innovation show their interconnectedness. The connection
between these two concepts is twofold: (1) citizen science leading to social innova-
tion and (2) citizen science as social innovation. This chapter explores the latter
perspective.

The chapter is composed of four sections. The first section presents the concept of
social innovation and its historical development as well as perspectives of social
innovation analysis. The second section introduces the conceptualisation of linkage
between social innovation and citizen science. These two sections are linked by the
argument that both citizen science and social innovation can be analysed using three
dimensions – content, process, and empowerment (impact). The third section illus-
trates how citizen science projects result in the development of social innovations,
revealing their content, process, and empowerment (impact) dimensions. The fourth
section concentrates on understanding the challenges that hinder the potential of
citizen science to create social innovations and providing recommendations and
future trends for research.
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Conceptualising Social Innovation: History and Current
Developments

Social innovation is a broad, multifaced concept. Although interest in social inno-
vation is increasing (Eichler and Schwarz 2019), the concept itself is still difficult to
define because the meaning of the term ‘social innovation’ varies across research
contexts and disciplines (Rüede and Lurtz 2012). As stated by Phills et al. (2008), it
can be ‘a product, production process, or technology (much like innovation in
general) . . . it can also be a principle, an idea, a piece of legislation, a social
movement, an intervention, or some combination of them’ (p. 39). Although ‘social
innovation as a phenomenon has been constantly present in the evolution of human
societies’, the concept of social innovations ‘appeared in social science discourses
only during the last decades scattered throughout various disciplines as public
administration, history, social movements, management, social psychology, eco-
nomics, and social entrepreneurship’ (Cajaiba-Santana 2014, p. 44).

There is a mutual conditionality between social innovation and social change.
The potential of social innovations to create social change has been emphasised by
many who view social innovation as a driver or a vehicle of social change (Cajaiba-
Santana 2014; Phills et al. 2008). On the other hand, social innovations are shaped
by sociocultural, economic, and political environments (Phills et al. 2008). Thus,
social innovation is both an object and a driver of social change.

Social innovations should not be understood as antithetical to technological
innovations. Many social innovations directly or indirectly use technologies and/or
initiate technological innovations. The concept of digital social innovation shows
that these two types of innovations co-evolve. Digital social innovations ‘inspir
[e] digital solutions to social challenges’ (Bria et al. 2015, p. 4) and are defined as ‘a
type of social and collaborative innovation in which innovators, users and commu-
nities collaborate using digital technologies to co-create knowledge and solutions for
a wide range of social needs and at a scale and speed that was unimaginable before
the rise of the Internet’ (Bria et al. 2015, p. 9).

There are many ways to analyse social innovations, from generic to specific
frameworks. It is common to use a generic framework in innovation analysis, for
example, the one suggested by Carayannis et al. (2003) which focuses on four main
aspects: (1) the content of innovation; (2) the process of innovation; (3) the context of
innovation; and (4) the impact of innovation. While Moulaert et al. (2005) stress
three dimensions of social innovations: (1) the content/product dimension (‘satis-
faction of human needs that are not currently satisfied, either because “not yet” or
because “no longer” perceived as important by either the market or the state’
(p. 1976)); (2) the process dimension (‘changes in social relations, especially with
regard to governance, that enable the above satisfaction, but also increase the level of
participation of all but especially deprived groups in society’ (p. 1976)); and (3) the
empowerment dimension (‘increasing the socio-political capability and access to
resources needed to enhance rights to satisfaction of human needs and participation’
(p. 1976)).
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To sum up, the conceptualisation of social innovation shows that public interest,
participation, and engagement are crucial for successful social innovation. All these
require social capital, public trust, cooperation among citizens, and knowledge
co-creation.

Linking Social Innovation and Citizen Science

The number of social innovation definitions outlined results in a broad variety of
terms associated with social innovation in various disciplines. As Putnam (2000) and
Grimm et al. (2013) state, in organisational studies, social innovation is framed as
social capital, participatory process, and citizen engagement; in territorial studies as
community formation and participation; in environmental studies as sustainability;
in entrepreneurship studies as social entrepreneurship and co-creation; and in social
policy as public engagement. They have one common denominator: inclusivity.
Meanwhile, citizen science is also identified with a myriad of terms, such as
participatory action research, public participation in scientific research, commu-
nity-based participatory research, and collaborative civic science (Christopherson
et al. 2018; Eitzel et al. 2017); however, citizen science also appears as an umbrella
term for such research (see also Haklay et al., this volume, Chap. 2).

Social innovation and citizen science serve similar purposes and are therefore
interconnected. Social innovation is aligned with several purposes, such as to
encourage diverse change (e.g. social, political, systemic, behavioural); to prompt
creativity; to act for the societal good (e.g. solve social problems, improve the
general quality of life); and to pave the way for new opportunities (Farmer et al.
2018; Grimm et al. 2013; Lagares Izidio et al. 2018; Nicolopoulou et al. 2017; Tsai-
Hsun 2016). Meanwhile, citizen science aims to solve certain societal issues through
co-creation and other participatory approaches as well as to contribute to scientific
value (see for more detail Haklay et al., this volume, Chap. 2). Hence, citizen science
could be seen from two perspectives. First, citizen science as social innovation, that
is, citizen science is an innovative way of carrying out scientific research (e.g. the
Zooniverse platform as digital social innovation). Second, social innovation indi-
rectly develops and is an outcome of (some) citizen science projects and comple-
ments other significant citizen science impacts. The latter will be comprehensively
explored in the next section by presenting five citizen science case studies.

Given the conceptual affinity of social innovation and citizen science, the kernel
of both social innovation and citizen science is co-creation. To be more specific,
citizen science is a goal-oriented social innovation which aims to build a sustainable
and inclusive society (Grimm et al. 2013); this can be via inclusion in scientific
discovery (mostly evident in scientist-led citizen science practices) or by fostering
sustainability and the societal good (mostly evident in community-led citizen science
practices; see Göbel et al., this volume, Chap. 17). Citizen science is also a process-
oriented social innovation which induces social interaction and self-actualisation
(Grimm et al. 2013). Moreover, citizen science fulfils three dimensions – content,
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process, and empowerment (impact) – inherent to social innovation (Hillier et al.
2004; Moulaert et al. 2005). These dimensions fit well with the purposes of citizen
science projects; they usually focus on lay people and their contribution to the
maintenance of moral values in science as well as to science-produced welfare
development (Münkler 2001 as cited in Gerometta et al. 2005). Hence, these appeal
to the togetherness of participants, particularly in Extreme Citizen Science which is
characterised by a high capacity for social change and involvement in scientific
practice in general (da Cunha 2015) (see also Case Study A).

Furthermore, letting the knowledge of citizens penetrate and modify scientific
practice creates a more favourable environment for social innovations (Novak et al.
2018; Schäfer and Kieslinger 2016) as well as more transparent solutions (Novak
et al. 2018). Given this reasoning, it seems reasonable to marry these two concepts
and explore more closely the social innovation impacts of citizen science. Social
innovation affects social practices (Schäfer and Kieslinger 2016), and by doing so it
transforms into citizen science in various ways: by affecting social structures,
academic settings, academic culture, behavioural patterns of scientists, and other
processes of scientific practice.

Citizen Science Case Studies and Social Innovation

In this section, we provide case studies from citizen science projects showing how
citizen science relates to the concept of social innovation from different perspectives
(see Table 16.1). The first case study describes how Extreme Citizen Science pro-
jects and technologies for social innovation provide the methods and tools to support
communities all over the world – regardless of local people’s background, literacy
levels, and cultural and environmental contexts – to collect, analyse, and act on
information to address community needs (as identified by them), promote equality,
and help achieve environmental sustainability at both local and global scales. The
second case study, looking atDejchej! Brno (Breathe Brno) andMůžu dýchat (‘Can I
breathe?’), illustrates innovative ways to build inter-sectoral social ties and social
capital in the community as well as expand opportunities for the public to use open
data in the Czech Republic. The third case study, Fortepan, is an example of how
communities can use open data for historical memory in Hungary via different ways
of knowing, doing, organising, and framing their activities. The fourth case study,
INVOLEN, presents an Italian experience of science and environmental education
and shows how citizen science projects can help to build inter-sectoral social ties and
social capital. The fifth case study, Improve My City, describes how citizens and
government can communicate and collaborate to improve their neighbourhood by
reporting local problems and suggesting new ideas through their mobile phones. All
the case studies include examples of how citizen science can lead to social
innovation.
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Case Study A: Extreme Citizen Science Projects
and Technologies for Social Innovation

Context Extreme Citizen Science is defined as a philosophy of ‘situated, bottom up
practices which take into account local needs, practices and cultures and which work
with broad networks of people in order to design and build new devices as well as
knowledge creation processes which can truly transform the world’.1 Extreme
Citizen Science research group (ExCiteS) projects and their associated technologies,
developed with the aim of supporting individuals and communities in the collection
of traditional ecological knowledge (TEK) and other environmental knowledge to
provide the evidence needed to resolve local issues, are an essential requirement for
taking further action which can have real impacts.

The two main tools which have been developed for this purpose are Sapelli and
Tap&Map. Sapelli is an open-source data collection app for Android devices, which
supports offline and autonomous data synchronisation via SMS and the Internet. Its
interface is icon based, and information is organised using hierarchical decision
trees, which are codeveloped with local communities during the free, prior, and
informed consent (FPIC) and community protocol (CP) processes which are
implemented by all ExCiteS projects (for further information on the FPIC and CP

Table 16.1 Descriptions of case studies

Case study Duration
Geographical
location Stakeholders

A. Extreme Citizen Science pro-
jects and technologies for social
innovation (https://www.geog.
ucl.ac.uk/research/research-cen
tres/excites)

5+ years Worldwide Local communities,
NGOs, scientific experts,
others (depending on the
project)

B. Breathe Brno and ‘can I
breathe?’ – citizen projects pro-
moting air quality

6+ years Brno, Czech
Republic

NGOs, scientific experts,
public institutions, local
governance

C. Fortepan – online
crowdsourced photo collection
documenting the twentieth
century

10+ years Hungary Academic researchers,
amateur researchers, photo
enthusiasts

D. INVOLEN – intergenerational
learning for nature conservation
volunteers

32 months Italy Schoolteachers, NGOs,
scientific experts,
researchers, students,
older people

E. Improve My City – direct cit-
izen–government communication
and collaboration platform

Initially
3 years,
now
ongoing

Thessaloniki,
Greece (also in
various cities
globally)

Citizens, local authorities,
policymakers

1As defined on ExCiteS home page: https://www.geog.ucl.ac.uk/research/research-centres/excites
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processes, the reader may refer to Tauginienė et al., this volume, Chap. 20).
Although Sapelli was developed to support users with limited or no literacy skills,
interaction problems with complex hierarchical structures and difficulties in regis-
tering input from touching screen interfaces (when users suffer from rough skin and
calluses) led to the design and development of Tap&Map. Tap&Map is a
smartphone app accompanied by a set of cards equipped with near-field communi-
cation (NFC) technology. Each card has an icon printed on one side which repre-
sents a data item for which information is collected. The user scrolls through the card
objects to identify the correct card and taps it on the phone to register the new
information.

Box 16.1 provides an overview of the most recent ExCiteS projects, which are
currently being implemented around the world.

Box 16.1: ExCiteS Projects
Kenya: Collecting Data for Indigenous Plants with Maasai Warriors.
Maasai warrior communities in Narok county, Kenya, have led an Extreme
Citizen Science project since early 2019. One of the greatest threats their
community faces is the loss of TEK and increased deforestation in Maasai
Mara National Reserve. Sapelli is used to assist communities in collecting and
recording TEK related to Indigenous plants; it is the aim of these communities
to preserve this knowledge and pass it on to future generations. After the
project launched, within a few hours, individuals had gathered over a hundred
data items, and since then they have collected thousands of data points with
information about the medicinal and other properties of local Indigenous flora.

Namibia: Natural Resource Management and Fighting Illegal Cattle
Invasions with Ju/’hoansi. The Nyae Nyae Conservancy in Namibia, offi-
cially registered in 1998, has been threatened since local communities have
come into contact with agricultural economies, especially due to extensive
cattle farming in traditional hunting and gathering grounds. As primary cus-
todians of the conservancy, the Ju/’hoansi use Sapelli and Tap&Map to collect
data to fight illegal cattle invasion in their territory and, more recently, to
manage their local community forest resources (Laws 2015).

Brazil: Natural Resource Management for New Conservation Legisla-
tion with Indigenous Communities.Mainly situated in Brazil, the Pantanal is
the largest wetland in the world with local fishers being totally dependent on it
for their daily livelihood. Current legislation for resource management and
consumption in the area, which does not consider people’s traditional prac-
tices, led to the fishers’ physical and economic displacement. Sapelli has been
used with local communities since 2014, who collect data about the use of
natural resources and their management strategies. The data collected provided
evidence that Indigenous practices are sustainable and, as a result, local people
have been officially recognised as a traditional community giving them the

(continued)
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Box 16.1 (continued)
right to protect their livelihoods using their traditional practices (Chiaravalloti
2019).

Cameroon: Supporting Baka Communities Tackle Illegal Wildlife
Crime and Animal Monitoring. The Baka hunter-gatherers and Mbulu
farmers of Cameroon live in the forest in Dja Biosphere Reserve, which
hosts a large variety of plants and animals to support their livelihood but is
currently being depleted by illegal wildlife trade and extractive industries.
Current conservation legislation excludes Indigenous communities and their
knowledge and turns them into conservation refugees. Sapelli has been used,
since 2015, to collect data about illegal wildlife crime and animal monitoring,
which at the moment is the only viable solution to obtain reliable data to
inform effective forest management in the future (Hoyte 2017).

Link to Social Innovation An increasing number of people, driven by a sense of
responsibility and environmental awareness, are interested in citizen science activ-
ities to protect the wider planet’s ecosystem and its natural resources. At the same
time, Western beliefs that techno-scientific innovations, complex legislation, inter-
national agreements, and Eurocentric conservation models are the solutions to create
a sustainable future have slowly started to crumble. Increasing attention is being
focused on TEK for its potential to significantly contribute to the sustainability
debate; as has been recognised within Indigenous communities for millennia, it is
this kind of knowledge that has enabled people to rely on their local environments
and survive for thousands of years. TEK is mostly undocumented, and researching it
requires zooming into remote local environments to understand how Indigenous
peoples interact with them, one of the aims of the ExCites projects. By listening to
community problems and providing the appropriate tools and methods to collect data
in the most remote areas of our planet, Extreme Citizen Science has a direct impact
on conservation, natural resource management, and environmental governance –

above all in terms of promoting equality, just forest management, and empowering
local communities to take ownership of and address their issues of local (or global)
concern. ExCiteS projects engage with extremely marginalised communities, often
ignored by the global sustainability debate, and by doing so, they improve people’s
awareness of local environments and knowledge and our responsibility to protect
them. They further build community capacity and individuals’ skills in the use of
technology, project management, and scientific literacy, utilising local but also
global perspectives in identifying solutions to fit the local cultural, social, and
environmental contexts.
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Case Study B: Breathe Brno and ‘Can I Breathe?’ – Citizen
Projects Promoting Air Quality

Context The quality of the air influences the health and well-being of all living
beings, and it is a particular concern for those living in urban environments.
European countries are required to follow national and EU air quality directives
(2008/50/EC Directive on Ambient Air Quality and Cleaner Air for Europe).
Unfortunately, many European cities are either not able to manage air quality
satisfactorily or the citizens themselves are not willing to reduce their personal
emissions (or they may not be aware of how to do so). Brno is one of the many
European cities which exceed the air pollution limits of particulate matter (PM) and
nitrogen oxides (NOx) (CHMI 2019). Within this framework we provide a case
study of projects using citizen science to address this issue.

Two citizen science projects, that are dealing with air quality, work in collabo-
ration with the city of Brno. First is Breathe Brno, which started as a bottom-up
informal civil initiative to highlight the environmental and health consequences of
air quality (focusing on PM) in Brno. Breathe Brno was initiated in 2013 by several
young mothers with small children with the aim of drawing municipality attention to
the problematic air conditions and the breaching of air pollution limits in Brno. They
focused on making this problem visible to the public and stimulating the munici-
pality to address it. Another related project is ‘Can I breathe?’, coordinated by the
NGO Nesehnutí, with a similar aim, although more oriented towards air quality in
general.

Link to Social Innovation The content of the projects is linked to social innovation
in several aspects. The mothers were attempting to resolve a very complex issue with
limited resources, but they decided to cooperate with other NGOs and scientists to
raise public awareness and put pressure on local governmental actors to take action.
Their aim was to address the problem of the limited official information provided by
the authorities. They created web pages with simple graphics pointing out the actual
daily levels of PM in several parts of Brno, based on open data from the Czech
Hydrometeorological Institute (CHMI), derived from 12 meteorological stations.
The availability of this information itself has an important impact as citizens can now
better evaluate whether the pollution levels are acceptable but also which public
spaces of Brno are more ‘pollution-safe’ for taking a short walk (e.g., with a baby in
a pram), carrying out exercise, or any other type of outdoors activity. The citizens
who participated in the project connected their web page to Nesehnutí’s, which
manages a more complex map of air pollution in Brno (‘Can I breathe?’) based on
other open data sources. This map is further enhanced by a do-it-yourself software
application simulating daily predictions of air pollution hour by hour. These appli-
cations go beyond the standard provision of an air quality index. Both projects also
provide additional information about the issue, ask the public to submit their own
experiences, and signpost other ways of potential public participation.
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From the process’s point of view, at first the mothers’ activity was not taken
seriously by the municipality of Brno, despite their efforts to gather evidence of air
quality measurements at several official spots. The turning point was when they
started to cooperate with NGOs such as Nesehnutí and the Centre for the Environ-
ment and Health and when they invited the internationally respected air pollution
expert Kaare Press-Kristensen to verify their concerns. Based on the recommenda-
tion of several volunteers, experts made additional measurements in other locations
of the city, and this provided further scientific evidence about the serious state of the
issue and initiated wider public discussion. Since then, several additional measure-
ments of air pollution (PM, NOx) have been realised with the help of volunteers (the
latest in 2019, covering 34 new places).

Several attributes of ongoing social empowerment (impact) were identified. First,
the public’s understanding of air pollution and its health and climate change conse-
quences has been increasing. Women, especially those leading the project, were
appreciated as relevant stakeholders for negotiating and dealing with this urban
health issue. As a result, civic initiatives are now promoting a set of practical
measures – such as the use of public transport, cycling and effective cycle routes,
and the establishment of low emission zones by limiting the entry of cars to the city
centre – to be implemented in the Brno local plan. It seems that citizens’ interest in
this issue has increased. For example, people now question in which parts of Brno
they would buy a house due to the air pollution or where they can buy cheap metres
to evaluate the local environmental conditions themselves. The issue is now fre-
quently discussed in local media. Moreover, Nesehnutí recently initiated a new
citizen-driven participative web page called HejbejBrno (Move Brno), focusing on
a wider spectrum of urban issues, transport issues, and public spaces. The pressure
that these projects put on the municipality, together with the obligation to abide by
EU air quality directives, has stimulated several measures, although their actual
impact is yet unclear. Currently, every measure undertaken by the municipality, for
example, the preparation of various strategic documents and plans dealing with air
quality, is carefully monitored by civic initiatives. Recently, around 30 civic initia-
tives joined forces via the Brno Climatic Coalition Association with the shared goal
of improving the air quality in Brno. It proves that the environmental movement in
Brno has become a respectable partner in democratic society, as continually assessed
by researchers dealing with environmental and civic initiatives and their impacts in
CEE countries (i.e. Fraňková et al. 2015).

Case Study C: Fortepan – Online Crowdsourced Photo
Collection Documenting the Twentieth Century

Context Citizen science practices in Central and Eastern European (CEE) countries
are relatively new but already manifest a range of social innovation dynamics and
agency. Some are linked to international projects or umbrella organisations that
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coordinate knowledge exchange focused on global environmental issues. Others
connect to regional platforms, for example, the European Citizen Science Associa-
tion or EU-funded H2020 projects that enable transnational networking, primarily
for predefined societal challenges. National-level organisations also embark on
citizen science journeys to collect data, raise awareness, and monitor specific issues.
Finally, local grassroots movements and community-based activities, often in multi-
actor settings, also engage in public participation in research, although these are not
always explicitly considered citizen science. In this qualitative case study approach,
the theory of transformative social innovation (TSI) (Avelino et al. 2015; Haxeltine
et al. 2016) is used to understand the emergent field in Hungary and the social
configurations that create transformations in global challenges. According to TSI
theory, the practice of social innovation comprises heterogeneous social–material
collectives. It has human and non-human elements and can be perceived with
cognitive, material, social, and normative dimensions (Haxeltine et al. 2016). Social
innovation processes are transformative as they include new ways of knowing,
doing, framing, and organising that challenge established, dominant institutions.

The case study, Fortepan, is an open-source curated online photo archive
launched in 2010 in Hungary. Started as a private collection by two high school
friends, today Fortepan is the largest photo archive with nearly a hundred thousand
freely downloadable annotated images. It features pre-1990 private photo collections
(before the mass proliferation of digital photography) curated by the founder, Miklós
Tamási, and maintained by volunteers. Fortepan solicits private donations; no public
money is involved. The project collects citizens’ good-quality amateur, private
photos and makes them publicly available under the Creative Commons 3.0 licence
in an easily searchable web interface. The primary mission is not scientific research
or the contextualisation or interpretation of the photos but conservation.

Nevertheless, anyone can interpret the photos, and Fortepan is, therefore,
recognised as an excellent research opportunity for professionals who can uncover
unexpected photos with a simple thematic search. In essence, Fortepan provides a
common digital heritage that anyone can use in any way, even for commercial
purposes. Fortepan photos are often used by academics to illustrate a point and for
book covers. Literary works have also been inspired by the rare and often enchanting
old photos. In addition, Fortepan has created photo books and calendars on specific
themes (coffee houses, urban environments, women) that build on the open access
archive of pictures of everyday life.

Link to Social Innovation Fortepan has a number of socially innovative elements;
we will explore their transformative aspects. By experimenting with volunteerism
and community management approaches, Fortepan generates new knowledge on the
history of everyday life. By collecting and making old private photos publicly
available and building a collective memory, while being careful not to undermine
professional photographers or museum professionals, Fortepan is experimenting
with new ways of doing. By positioning private photos as part of our collective
memory, emphasising sharing as a pathway to the future, and developing a scientif-
ically sound and free resource base, Fortepan is framing photo archiving in a novel
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way. New ways of organising are also visible: volunteerism, engaging amateurs to
provide photos, building on informality, grassroots, and non-market-based cooper-
ation with public collections and news media.

In conclusion, Fortepan created a publicly accessible digitised visual collection
that can help us to represent our collective memory. It provides enhanced public
participation; it is a prefiguration of a citizen science project but has the potential to
turn into one.

Fortepan is mobilising the recent interest in the history of everyday. Fortepan
volunteers spend several hours a day deciphering the photos from private family
collections using an Internet forum to crowdsource and interpret the data necessary
to identify details. The collection is unique as public collections and museums do not
provide open access, high-quality, and royalty-free photos in Hungary. Moreover,
such archival collections are mostly comprised of propaganda photos and press
photos, which are created for a particular institutional purpose and do not reflect
the viewpoint of everyday people.

Case Study D: INVOLEN – Intergenerational Learning
for Nature Conservation Volunteers

Context Sustainable development and the reduction of human pressure on the
environment are strategic challenges that require a dramatic change in our behaviour
to avoid depleting the world’s resources available for future generations. An impor-
tant role can be played by schools through science and environmental education
formats that foster active citizenship. Citizen science projects can provide a method
that is particularly effective with younger students (Locritani et al. 2019). Moreover,
education that includes activities focusing on local territory (place-based education)
stimulates proactive behaviour and responsibility (Schild 2016), while integrating
ICT in these activities increases students’ interest and involvement. Within the
framework of INVOLEN (Intergenerational Learning for Nature Conservation Vol-
unteers), funded by the Lifelong Learning Programme of the European Union
(2012–2015), a learning model was developed and tested in Italy, Greece, France,
Hungary, and Slovenia. The model brings together students and elders and promotes
both mutual respect and social cohesion between different generations in voluntary
activity for nature protection and conservation (Ugolini et al. 2016). A focus group
(of students and elders, guided by a facilitator, working with experts like environ-
mental guides, teachers, and researchers) is convened to learn more about a local
protected area and promote and protect the site by following a methodology struc-
tured in six units (for details see Papageorgiou et al. 2015). We will explore the
multiscale benefits reported by a focus group in Livorno, Italy, comprised of elders
and students, aged 12–13, also referencing pre- and post-project questionnaires
completed by all participants (Ugolini et al. 2016).
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Link to Social Innovation From the content point of view, a focus group, com-
posed of students, elders, and environmental and ICT experts, selects and works on a
local area of interest (e.g. a nature area or green urban area). Then the focus group
applies the INVOLEN methodology (for details see Papageorgiou et al. 2015) that
consists of indoor and outdoor meetings led by a facilitator. In the first stage, elders
and experts share their knowledge about historical, social, economic, and ecological
features of the area. Then the whole group participates in field trips to undertake
practical actions for the conservation of the area (e.g. waste cleaning and marking
trails), and students document the experience with photos, videos, and storytelling.
The collected material and the resulting stories constitute the basis for the creation of
a location-based game (LGB) aiming to promote the area (Papageorgiou et al. 2015).

INVOLEN successfully involved students in taking care of their local areas by
increasing awareness of nature and curiosity for experiential knowledge, fundamen-
tals of citizen science. Therefore, even though this project is not a typical citizen
science project, it contributes to it by transferring the knowledge of the local territory
to the local community and the general public through the action of stakeholders of
different ages and cultural backgrounds.2 INVOLEN also involves elders in volun-
tary activities. Moreover it targets improvement of communication skills and mutual
respect by fostering intergenerational experiences. Therefore it promotes a sense of
community both at the territorial and intergenerational levels, using a known envi-
ronment to trigger a sense of belonging and reinforcing understanding between
generations regarding their skills.

The main subject of the process dimension is the focus group that works in formal
and informal settings, changing the roles and leadership of participants according to
the topic. Elders led the meetings in which they shared their knowledge connected to
stories about the traditional uses of nature but also personal experiences and hobbies.
The science and environmental experts brought their experience of the natural
environment and its threats. Students were the main beneficiaries because they
gained knowledge of the environmental, cultural, and social value of the area.
However, during LGB creation and development, students became leaders and
supported elders in the technological part of the project, thanks to their confidence
in the use of ICT tools and apps. The group, especially the students, found a space for
expressing their creativity and learnt to manage competences needed for working in
groups (e.g. codesign and communication).

From the social empowerment (impact) dimension, elders improved their self-
confidence and communication with the students. They also became more familiar
with ICT and aware of the potential of digital devices. Students were encouraged to
be more involved in active nature protection and showed interest in learning more
about conservation issues and solutions for their local area. Moreover, elders
benefited from social inclusion by building new relationships, reducing isolation,
and feeling useful. In addition, the capacity of NGOs, schools, and adult education
institutions to provide innovative education improved, as did the qualifications of

2See http://www.involen.eu/en/learning-tools-resources
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their staff. Therefore, there is great potential in terms of social innovation because
the model improves awareness of local, environmental, and social issues, thus
promoting active citizenship, and fosters the application of science thinking and
ICT tools to propose solutions to tackle these issues. The model had a strong impact
in other communities (30 groups from 5 countries) that applied it during the project.
Later on, the model was also successfully applied in several national and interna-
tional projects such as an ongoing ERASMUS+ project (Daylighting Rivers) where
LGB was integrated into an inquiry-based learning model (Pedaste et al. 2015) to
study environmental issues related to rivers in urban areas (Ugolini et al. 2019). See
also Kloetzer et al. (this volume, Chap. 15) and Hidalgo et al. (this volume,
Chap. 11) for additional experiences that relate to social innovation and education
and learning.

Case E: Improve My City – Direct Citizen–Government
Communication and Collaboration

Context The inclusion of new innovative solutions for more direct, structured, and
transparent communication between citizens and government has been pursued by
an increasing number of cities in recent years. Among these cities, Thessaloniki
chose Improve My City (IMC) as its official application for reporting
non-emergency issues with the goal to engage citizens by inviting them to support
their common collective effort for better everyday living. This case study explains
how IMC is actively being used in the municipality of Thessaloniki as a citizen
science application (Tsampoulatidis et al. forthcoming) and how it promotes the
development of social innovation and describes its societal impact by analysing the
collected citizens’ data from the last 4 years (as of late 2019).

IMC is a free and open-source software platform that facilitates citizens to
directly report local issues about their neighbourhood such as potholes, trash,
graffiti, illegal advertising, etc. but also to promote new ideas, for example, new
parking spots, suggesting the renovation of abandoned buildings and calling for
charity actions, just to name a few. IMC is also available for smartphones to further
empower citizens to report issues while on the move.

Link to Social Innovation By using IMC, citizens are becoming the eyes of the
city, in the sense that they can act as living sensors of their neighbourhood, and from
the content perspective, they can directly inform the local authorities about their
problems and ideas, allowing city officials to perceive citizens’ concerns from a
different point of view. The reported issues are automatically forwarded to the
appropriate departments in the municipality to monitor, manage, and schedule
their settlement. Through IMC, the municipality interacts with the citizens publicly
in a highly transparent manner since all responses and actions taken in addressing the
issues are recorded and become available online for everyone to see, comment on,
and support (by voting on them). This, according to Tsampoulatidis et al. (2013,
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p. 839), adds a social dimension to the collected content and stimulates public
participation. As of late 2019, almost 60,000 issues have been submitted by approx-
imately 13,000 registered users, resulting in more than 200,000 recorded actions
(e.g. status change) and about half a million exchanged emails. Importantly, after the
analysis of the collected data, some unforeseen collaborative actions have also
emerged. Citizens have teamed up by creating action groups focusing on specific
areas of the city such as the historic centre or targeting specific issues such as
blocked pathways for wheelchair users. These examples clearly denote that IMC
encourages collaboration and facilitates ‘togetherness’ of community members in
developing social innovation.

An interesting fact that highlights the process dimension of social innovation in
IMC is that transparency and interactivity between citizens and government result in
high levels of appreciation, especially from users who get feedback on their actions
(e.g. comments or positive votes). Examination of the app’s analytics also shows that
users who receive feedback keep submitting new issues and spend more time using
the app. Moreover, there are recorded cases where citizens have helped the author-
ities in the process of resolving an issue by giving suggestions and ideas or even
offering volunteer work (e.g. gardening).

As for the empowerment (impact) dimension, IMC’s direct impact is twofold:
(1) local authorities are informed about actual issues in real time, even for remote
areas and neighbourhoods, which otherwise, following the traditional approach,
would take longer to be spotted; and (2) the collected data is processed and analysed
(via IMC analytics that provide smart interactive visualisations and maps) and made
available to policymakers, local administrations, NGOs, and various communities
and groups to support evidence-based decision-making. Equally important is the
indirect societal impact. Collaboration reinforces the sense of community service,
increases local authorities’ responsiveness, and strengthens trust in the government.
Moreover, IMC promotes transparency, cultivates a participatory culture, creates
communities, enhances and encourages citizen–government communication and
collaboration, and produces open data that can be used by all. Furthermore, eco-
nomic impact is achieved by reducing functional costs via effective monitoring and
scheduling, while environmental impact is attained by heavily reducing paperwork
and unnecessary travel.

Challenges, Recommendations, and Future Trends

In this section, we briefly present some of the most critical challenges from the
implementation of the case studies presented in this chapter and make recommen-
dations to maximise social innovation impacts in similar contexts.

Narrow disciplinary attitudes and the presumptions which surround domain
specificities often limit the effective assessment of societal problems and subse-
quently the solutions developed to address them using citizen science. For most
citizen science practices to succeed and to maximise their social innovation impacts,
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interdisciplinary implementation approaches can be beneficial, as they have the
potential to expand understanding of societal and scientific problems in specific
contexts and therefore support the design of novel solutions which can be used to
address them.

Community-led or bottom-up projects in citizen science are now commonly used
to address specific problems that communities are facing using scientific approaches
and tools (e.g. projects for collecting data and monitoring noise or air pollution). It is
not uncommon for these problems to be entangled in local politics, which can be
difficult to expose, or for previous collaborations to have resulted in distrust. We,
therefore, suggest that starting by building trust with local communities is of utmost
importance for the success of any citizen science project and for maximising its
social innovation impact. For example, in Case Study A, to build trust, researchers
spent significant time in the field developing community protocols and lived with
local communities to understand people’s needs, cultural contexts, and ways of
living. Similarly, in Case Study E, in order to promote transparency and trust, the
local authorities in Thessaloniki recently decided to record offline issues through the
workflow of IMC by dedicating employees to input the data, which is a good practice
to ensure inclusion.

While citizen science activities may attract people of all ages, backgrounds, and
interests, the focus so far has been on the limited demographic profile of Western,
educated, industrialised, rich, and democratic (WEIRD) societies (Dourish 2015).
For everyone to benefit from citizen science and create social innovation impacts
globally, it is important that there is an increase in the number of citizen science
projects which engage marginalised, underrepresented, and hard-to-reach commu-
nities and groups. For example, although they are less popular, citizen science
projects which target communities in developing countries, similar to those
presented in Case Study A, can result in capturing local Indigenous knowledge
which has an important role to play in the global environmental sustainability
agenda. Similarly, Case Study B describes the engagement of a social group that
is usually underrepresented – women with small children.

Support at the policy level is also a major factor in the success of citizen science
projects in order to achieve social innovation. Projects primarily require that officials
accept the fact that all actions taken (or not taken) can be openly and transparently
discussed by citizens (Case Study B). There is evidence that the types of data
collected may influence the way legislation is shaped to benefit local communities
(Case Study A), but this is a challenging process with extremely long timescales,
personal and political hurdles, and other barriers. To address these issues, we need to
strengthen the promotion of citizen science and its recognition at policy level.

Last but not least, with the increasing use of digital tools to support and enable
citizen science activities, it is frequently overlooked that technological intervention
design should not only reflect the scientific needs but should also suit local contexts
of use and be intuitive and easy to use if they are to succeed in their desired goals and
impacts. With many examples of projects failing on that front, it becomes evident
that the assumption that usability is ‘a built-in property’ of any technology which is
used to support citizen science is false. We, therefore, suggest that designing ‘user-
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friendly’ technologies to support participants in citizen science activities becomes an
integral element for consideration and evaluation in citizen science practice.

This chapter provides some insights and illustrations on how citizen science can
lead to social innovation. We emphasised that, in using citizen science, it is impor-
tant to create innovative milieu through learning, networking, cooperating, and
addressing communities’ challenges (Crevoisier 2004).

We have to consider further how to expand the understanding of applying citizen
science and its technologies so that all communities are involved and empowered
through participating in citizen science projects and fully benefit from their antici-
pated social innovation impacts. Responsible research and innovation (RRI), mostly
relevant to the EU, can be seen as one of the preconditions for enabling social
innovation in citizen science. The European Commission lately defined RRI as ‘an
approach that anticipates and assesses potential implications and societal expecta-
tions with regard to research and innovation, with the aim to foster the design of
inclusive and sustainable research and innovation’ in a co-creative spirit (Responsi-
ble Reasearch & Innovation, n.d.). Particular efforts should be directed towards
gender inclusiveness and establishing citizen science as an umbrella for public
engagement and science education (e.g. all societal actors should be targeted,
including national and local policymakers, citizens, and so forth, and communication
should be informed by evidence). This is also a way to demonstrate the social
responsibility of scientists and scientific organisations towards citizens alongside
carrying out research not only in an innovative way but also with integrity, trans-
parency, and openness.

Thus, schools and other educational and scientific establishments are suitable
spaces ‘to start fostering citizens’ autonomy and responsibility for change through
lifelong learning’ (Schäfer and Kieslinger 2016, p. Y02-9) and to develop skills to
contribute to social innovation through science education and sensitising local and
global issues, for example, in health, environment, and culture. This can be achieved
by replicating and partially translating social innovation, which will allow social
innovation to be both recognised and scaled up (Mulgan 2006). This will help
consider ethical and democratic values as well as to develop citizens’ commitment
to social responsibility (Lagares Izidio et al. 2018). Therefore, the focus on schools
and education and science organisations as hubs for citizen science and social
innovation should be considered more intensively in the future.
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