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Executive Summary
The report “D1.1 Landscape and good practices of citizen science initiatives driven by RPFOs” presents an
exploratory study performed in the context of INCENTIVE project (EU-H2020, Grant Agreement No
101005330) in order to map the current state of citizen science initiatives (co-)established by RPFOs across
the globe as well as to identify good practices amongst them, in order to reveal factors fostering or hindering
the set-up and operation of such grass-rooted scientific knowledge initiatives.
A methodological approach was set combining both desk research, interviews and correlation matrix analysis
to capture insights on the success factors and barriers that may affect how Citizen Science initiatives (co)established by RPFOs can be successful, sustainable and promote the values of RRI in society.
The desk-research and literature review led to the identification of more than fifty (50) Citizen Science initiatives across the globe that are being led by RPFOs in the context of various scientific fields targeting a variety
of Sustainable Development Goals. From this list, a total of ten (10) hubs/labs/centres were selected representing initiatives from all over the world and further studied in terms of how they operate and perform
Citizen Science. In addition, the literature review revealed some key challenges that RPFOs face while performing CS and these indicatively refer to:
•
•
•

The amount of CS projects reached;
Openness of data;
Funding.

According to these challenges, the results of the case studies analysis, and the availability of information
specific assessment criteria were set to calculate the total performance of the initiatives. Then, independent
variables were set to perform a correlation matrix analysis. These variables included:
▪

▪
▪
▪
▪
▪

Level of CS of the initiative i.e. level 1: crowdsourcing – citizens as sensors, level 2: distributed intelligence – citizens as basic interpreters, level 3: participatory science – participation in problem definition and data collection, level 4: extreme – collaborative science, problem definition, data collection and analysis);
Multidisciplinarity i.e. how many different scientific fields are addressed by the initiative;
Number of partners/stakeholders involved in the initiative;
Number of years since establishment of the initiative;
Number of SDGs addressed through the initiative and its projects;
Spatial Level of focus of the initiative i.e. local, national, continental or global.
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The analysis of the results of the correlation matrix analysis show that potential correlations may exist between some characteristics of a CS initiative such as the Level of CS, the multidisciplinarity, the number of
partners/stakeholders involved, the number of years since the establishment, the Spatial Level of focus, the
number of SDGs targeted and the total performance of the initiatives. In particular, the number of stakeholders/partners involved and the number of SDGs targeted by the initiative are positively correlated with the
total performance of the initiative (medium and strong correlation respectively). On the other hand, it seems
that the level of CS implemented and the number of years of establishment are negatively correlated with
the total performance (low and medium correlation respectively).
Strong positive correlation seems to exist between the (i) spatial level of focus and the number of SDGs targeted, (ii) spatial level of focus and the multidisciplinarity of the initiative. Nevertheless, strong negative correlation appears to exist between the number of years since establishment and the number of SDGs targeted
as well as the level of CS performed.
No correlation is observed among the number of years of operation and the multidisciplinarity level as well
as the number of stakeholders/partners involved.
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1 Introduction
The current report was prepared under Task 1.1 “Setting the scene” of the INCENTIVE project (https://incentive-project.eu). The INCENTIVE project has received funding from the European Union’s Horizon 2020 Research and Innovation Programme (Grant Agreement No 101005330). The project aims at empowering European Research Performing and Funding Organisations (RPFOs) to establish sustainable transdisciplinary
hubs for stimulating and supporting excellent citizen science with engaged roles for all R&I stakeholders in
line with RRI principles.
The scope of this report is to map different citizen science initiatives (co-)established by RPFOs across the
globe as well as to identify good practices amongst them, in order to reveal factors fostering or hindering the
set-up and operation of such grass-rooted scientific knowledge initiatives.
The outcomes of this report will provide INCENTIVE partners with a knowledge base for the design of four (4)
INCENTIVE Citizen Science Hubs (one Citizen Science Hub per partner RPFO). It will also provide insights that
will feed in the preparation and implementation of the stakeholder engagement and co-creation activities to
be held throughout the INCENTIVE project implementation.
This exploratory study was conducted primarily through literature review and desk research of available
online websites, evaluation reports of Citizen Science (CS) initiatives, scientific publications, policy reports,
project reports and results. During this research, a list of initiatives was developed indicating CS initiatives
across the globe that have been (co)-established by RPFOs. From this list ten (10) initiatives were selected to
be further analysed and perform a cross-case comparative analysis to reveal good practices, success factors
and barriers towards establishing a CS initiative by a RPFO. The findings of the literature review were reinforced by qualitative interviews with RPFOs’ stakeholders who have implemented citizen science projects
within a RPFO to elicit useful insights from their hands-on experience. To this end, the current document is
structured, as follows:
•
•
•
•
•
•

Chapter 2 presents the overall approach and the methodological steps applied;
Chapter 3 provides an overview of the results of the exploratory study performed on Citizen Science
initiatives across the globe;
Chapter 4 summarizes the citizen science challenges that RPFOs face as they have been retrieved by
the desk research and the qualitative interviews with relevant stakeholders;
Chapter 5 presents an indicative list of CS initiatives across the globe (co)-established by RPFOs. Ten
(10) initiatives from this list are further presented and analysed to serve as our case studies;
Chapter 6 describes the cross-case comparative analysis performed;
Chapter 7 concludes on good practices of CS identified around the globe and presents correlations
that exist between the total performance of the case studies analysed and some key characteristics
of them.
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2 Approach and methodology
To map the current landscape of citizen science initiatives (co-)established by RPFOs and identify good practices at international level a two-stage approach was followed.
During the first stage, a desk research and literature review of available online scientific publications, policy
reports, project reports, websites, portals and databases were performed at global scale. On one hand, this
research aimed at investigating key aspects of how CS is performed in the seven (7) continents i.e., South and
North America, Europe, Africa, Asia, Oceania and Antarctica. On the other hand, it aimed at identifying more
than 30 examples of CS initiatives (co-) established by RPFOs at international level.
In the second stage, the current exploratory study aimed at selecting ten (10) CS initiatives, from those identified in the first stage, to further analyse them in terms of operational model, funding scheme, level of Citizen
Science, main research fields, target groups, stakeholder engagement, openness of data, tools, applications
and technologies used as well as targeted Sustainable Development Goals (SDGs). Since INCENTIVE’s main
objective is to establish sustainable transdisciplinary CS hubs, focus was given to select initiatives that can be
defined as CS hubs, labs or centers of CS practice rather than just CS projects. To gather more information on
the challenges of establishing and operating a CS initiative within an RPFO interviews were implemented with
stakeholders that are implementing CS within RPFOs.
The next step of this stage included the implementation of a cross case comparative analysis to identify patterns, success factors and barriers and thus infer good practices of CS performed by RPFOs. To achieve this,
the analysed case studies were synthesized using a correlation matrix. The assessment criteria set included:
▪

▪
▪
▪
▪
▪
▪
▪
▪

Level of CS of the initiative i.e. level 1: crowdsourcing – citizens as sensors, level 2: distributed intelligence – citizens as basic interpreters, level 3: participatory science – participation in problem definition and data collection, level 4: extreme – collaborative science, problem definition, data collection and analysis (Haklay, 2013);
Multidisciplinarity i.e. how many different scientific fields are addressed by the initiative;
Number of funding sources i.e. how many different types of funding support the initiative (eg. Institutional funding, donations, governmental funding etc.);
Number of partners involved in the initiative;
Number of projects developed by the initiative so far;
Numbers of years since the establishment of the initiative;
Open data i.e. if the data collected are open and accessible by all;
Number of SDGs addressed through the initiative and its projects;
Spatial Level of focus i.e. local, national, continental or global.

Overall, the insight gained will formulate the knowledge-base of the project and feed the foreseen co-creation and pilot activities aiming to enable INCENTIVE’s RPFOs to establish sustainable transdisciplinary hubs
for stimulating and supporting excellent citizen science with engaged roles for all R&I stakeholders in line
with RRI principles.
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3 Citizen Science across the globe
3.1.

North and South America

North America
The development of citizen science projects in North America, is extremely strong in the number of initiatives,
as there are more than 100 active citizen science projects in the United States of America (USA), and at least
15 projects in Canada (Figure 1). The principal fields of interest are astronomy and meteorology (due to the
presence of the National Aeronautics and Space Administration (NASA), and a plethora of research observatories spread in the mainland country and the Hawaiian Islands, owned and operated by leading research
North American Universities such as California Institute of Technology (CalTech), University of Texas, etc.)
(Spiers, et al., 2019). Other main fields of interests are in biology - and especially - in ornithology (Bonney, et
al., 2009), entomology, ecology and herpetology (Conrad & Hilchey, 2011), mainly because of the vast geographical, geological and climatic biodiversity that the morphology of North America provides (Dickinson,
Zuckerberg, & Bonter, 2010), while minor but important projects are based on initiatives that have to do with
water (mainly water quality, marine biology and fisheries), in regards of the vast amount of rivers and lakes
that both USA and Canada possess, and the big presence of seashores from the Pacific, Atlantic and Arctic
oceans (Figure 2).
During the past twenty years (but mainly in the last 10 years), the growth of citizen science initiatives has
steadily move up by the number of projects developed, (Figure 6) and have taken into consideration almost
all of the Sustainable Development Goals (SDGs) set up by the United Nations General Assembly for the
Agenda 2030. The citizen science projects in North America are generally established, in their majority, from
leading Universities, which also provide funding and almost all of the initiatives in this development sector
are created as a Research, Performing and Funding Organisation (RPFO). Institutions (such as research centers, private organisations, museums, NGOs, etc.) and government-lead authorities, play a smaller but also
prominent role, in the creation of citizen science projects. Last but not least, a small number of grassroots
communities and citizen science portals, have a minor role in the creation of initiatives (Figure 3).

South America
The development of citizen science projects in Latin America is particularly interesting in the number of initiatives, as there are more than 40 active citizen science projects (Figure 1). The principal fields of interest
are biodiversity (Prudic, et al., 2017) and, more specifically, projects and initiatives that have to do with environmental science (Tello, 2018) (due to the rich presence of biodiversity both in flora and fauna of the
Amazon Forest, and other jungles and wildlife sanctuaries such as the Galapagos Islands, the Andes and Patagonia). Other main fields of interests are in education and community initiatives, mainly due to the modern
development of Latin America’s economies and social entities. Smaller initiatives, also have to do with the
empowerment of the local communities, air and water quality (Capdevila, et al., 2020) and the cultural conservation of indigenous populations (Figure 4).
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During the past twenty years (but mainly in the last 10 years), the growth of citizen science initiatives has
exponentially move up by the amount of projects developed, (Figure 6) and have taken into consideration
many of the Sustainable Development Goals (SDGs) set up by the United Nations General Assembly for the
Agenda 2030, especially those that have to do with biodiversity and ecology, such as Good Health and WellBeing (SDG 3), Clean Water and Sanitation (SDG 6), and Life On Land (SDG 15) . The citizen science projects
in South America are established in their vast majority from institutions (such as research centers, private
organisations, museums, NGOs, etc.), but also from governments that have taken the role of funding with
many economic programs for research, and almost one out of two initiatives are created as a Research, Performing and Funding Organisation (RPFO). It is pointed out, that Universities in Latin America, play only a
minor role in the development of citizen science projects, whereas local communities, considered the percentage of initiatives in the continent, have a small but solid amount of participation (Figure 5).

Fi gu re 1: Geo gr aph i ca l dis tr ib ut ion of c it iz en s ci en ce in it ia ti ves in N o r th an d Sou th Am er i ca
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Fi gu re 2: N o rt h Ame r ic a n C it iz en S c ien ce P roj ec ts, base d o n th e f ie l d o f stud ies

Fi gu re 3: C it ize n S ci en c e i ni ti at ive s, bas ed o n t he ty po log y o f the or ga ni s at ion in N o rth Am er ic a

Fi gu re 4: S outh A me ri ca n C it iz en S c ien ce P roj ec ts, base d o n th e f ie l d o f stud ies
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Fi gu re 5: C it ize n S ci en c e i ni ti at ive s, bas ed o n t he ty po log y o f the or ga ni s at ion in Sou th Ame r ic a.

Fi gu re 6: C it ize n S ci en c e i ni ti at ive s, bas ed o n t he y ea r o f st art
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3.2.

Europe

Europe is one of the continents where a lot of Citizen Science initiatives had been developed through the
years. These initiatives could be a project, a lab, an association, a hub, a center or other. According to (Irwin,
1995) “in Europe, the citizen science started to be developed and evolved as a term in 1990”. However, after
2012 the term became renowned globally, thanks to a rising steep in the number of publications, projects,
and funding schemes (Göbel, Cappadonna, Newman, Zhang, & Vohland, 2017). The first examples of citizen
science initiatives that took place in Europe can be found in Germany, Spain and Austria (Liu, Dörler, Heigl, &
Grossberndt, 2021).
Every citizen science activity in Europe was developed in parallel with the European Citizen Science Association (ECSA)1. ECSA has the role of the “Citizen Science European Umbrella” and was inspired by the Open-Air
Laboratories (OPAL) project in the United Kingdom (UK) (Davies, et al., 2011). Moreover, ECSA supported the
work on the citizen science projects like the Horizon 2020 Doing it Together Science (DITOs) project that was
in the coordination of University of London (UCL), while ECSA participated as a partner in seven different
projects, including the development of the EU-Citizen.Science project. In the following figure (Figure 7), it is
depicted the European projects having ECSA as beneficiary (Vohland, et al., 2021).

Fi gu re 7: E u ro pea n C om miss i on (E C) pr oje ct s w i th E CS A as b ene f ic ia r y ( Sour ce : da tab ase:
CO R DIS 2, 2 01 9 & ( Vo hl an d, et a l . , 2 02 1)

1

https://ecsa.citizen-science.net/

2

https://cordis.europa.eu
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There are many differences between the European countries and regions. From the language that the people
speak and their culture to the different socioeconomic existing situation. According to the citizen science
practices, there are also a few important differences that can be identified. For instance, political and sociogeographical differences can be identified because of the uncommon roles that are assigned to the science
and in the engagement in societal issues. To have a better and deeper understanding of the diversity of the
science of citizen science landscape in Europe, it is important to analyse and investigate the factors that
mentioned above (Makarovs & Achterberg, 2018).
To describe more specific data and analyse concretely results about the European citizen science, the first
online survey that was accomplished in 2016 will be taken into consideration. The survey focused on five (5)
different aspects (Hecker, Garbe, & Bonn, 2018):
•
•
•
•
•

The research field of the citizen science project;
Their value and the challenges;
Their impact;
The funding programmes for the citizen science project;
The outcomes of each project.

One of the results that needs to be highlighted is that the majority of the coordinators of the citizen science
projects (78,16% approximately) belongs mainly to Central, Western and Northern Europe. The countries
that have a leading role in those citizen science initiatives are Austria, Belgium, Germany, Denmark, France,
Ireland, Luxembourg, the Netherlands, Norway, Sweden, Switzerland, and the United Kingdom. In the exactly
opposite direction was moved the development of citizen science projects in Southern and Eastern Europe
(18% approximately), including countries such as Czech Republic, Greece, Italy, Lithuania, Portugal, Slovakia,
Slovenia, and Spain. It cannot be ignored the fact that the main research field in the projects that took place
in Europe was the life sciences (Hecker, Garbe, & Bonn, 2018).
Having in mind the research field and the specific regions in which citizen science activities are taking place,
it is also important to explore the features and impact of those projects in Europe. Taking into consideration
the survey of (Manzoni, Vohland, Gobel, Pruse, & Schade, 2019; Mugdal, et al., 2018), it seems that the Communities of Practice (CoPs), the networks and the shared platforms are the main tools that support the citizen
science activities. On the other side, the impact of those projects is identified to different levels and more
specifically at scientific, economic, policy and social level. One basic feature that is very crucial is the longterm funding. This factor significantly ensures the sustainability of every initiative.
The citizen science projects that are taking place in Europe vary in the scale of their activities. Activities that
might start from a neighbourhood or activities, which core is a global scale. There are a few key points that
needs to mention:
•

One main key point regarding the citizen science initiatives and especially the citizen science projects
is who is the leader of those ideas. In the following figure (Figure 8), it is analysed who are the organisations that are pioneer and have a vital role in the development of this science (Roy, et al., 2012);
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CS Projects - Lead Organisations
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40,00%
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Fi gu re 8: CS Pr oj ect s – L ead O rga n isat io n s (S ou rc e : ( M ugd a l, et al . , 20 18)

It becomes easily discernible that the non-governmental organisations (NGOs) prevail as they lead in citizen
science projects with 43,00%. Having 30,00%, the academics are at high level of "dominance" of the citizen
science projects, while both consortiums and governmental organisations are at a fairly low level of projects
creation and leadership, having 12,00% respectively. Last but not least, it is important to mention the minimal
participation of communities and private companies in citizen science projects as pioneers (Mugdal, et al.,
2018).
•

Another key aspect is the type of the projects that are being implemented in Europe (Figure 9). The
majority of the citizen science project, especially those with environmental research field, seems to
focusing on monitoring or occasional reporting - about 61,00% and 23,00% respectively. The passive
sensing in combination with the volunteering are the two types of projects that are very low in the
development of a citizen science activity (Mugdal, et al., 2018).
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Type of CS Project
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Fi gu re 9: CS Pr oj ect s – Typ e o f Pr oj ect Sou r ce: (M ugd a l, et al . , 2 0 18)

•

One last key point that needs to be mentioned is the interrelation between the Sustainable Development Goals (SDGs) and citizen science projects (Mugdal, et al., 2018).

Fi gu re 10 : C ont r ibut io n to the d if fe re nt S DG s b y the p ro jec ts So ur ce : ( M ugda l , e t a l ., 2 01 8)

Figure 10 above shows that SDG 4 (Quality education), SDG 9 (Industry, innovation, and infrastructure) and
SDG 16 (Peace, justice, and strong institutions) are the three goals that seem to be covered by most of the
citizen science projects (Mugdal, et al., 2018). Similarly, highly addressed are the SDG 3 (Good health and
wellbeing), SDG 13 (Climate Action), SDG 15 (Life on land) and SDG 17 (Partnerships for the goals).
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3.3.

Africa

The development of citizen science projects in Africa is extremely weak in the number of initiatives, as there
are few active citizen science projects, almost all of them situated in South Africa (Figure 11). This can be
explained due to the nation of South Africa being the only one in the continent with an already well-developed economy in comparison to the other leading countries in other continents (Hulbert, Citizen science
tools available for ecological research in South Africa, 2016). And, more important, with the countries in the
same continent (Pardo, et al., 2021). The principal fields of interest are mainly fields that have to do with
biology and biodiversity (such as ornithology, entomology and ecology) (Lee & Nel, 2020). The continent lacks
initiatives in other main fields of interests due to the economic and geopolitical situation of the other African
countries, and it is pointed out that initiatives in fields such as education, community, astronomy and even
in similar topics regarding biodiversity such as water quality and climate change are totally left out of discussion (Figure 12).
During the past twenty years (and even in the last ten years), the growth of citizen science initiatives is stagnant with little amount of projects developed, (Figure 13) and the projects in development have taken into
consideration almost none of the Sustainable Development Goals (SDGs) set up by the United Nations General Assembly for the Agenda 2030, with the exception of Life On Land (SDG 15), which all things considered
is predominant in the initiatives taken into account . The citizen science projects in Africa are established, in
their majority, from leading universities in South Africa, which also provide funding (Hulbert, Turner, & Scott,
Challenges and solutions to establishing and sustaining citizen science projects in South Africa, 2019) and
almost half of the initiatives in this development sector are created as a Research, Performing and Funding
Organisation (RPFO). Institutions (such as research centers, private organisations, museums, NGOs, etc.),
government-lead authorities and grassroots communities, play a very small role, in the creation of citizen
science projects, whereas citizen science portals, are totally absent (Figure 14).
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Fi gu re 11 : Ge og rap h i ca l dis tr i but ion o f c it i zen s ci en ce in it ia ti ves in Af r i ca

Fi gu re 12 : C it i zen S c ien ce in it ia ti ves , base d on the y ea r o f st ar t
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Fi gu re 13 : Af r ic an C it iz en S c i enc e Pr oje cts , bas ed on the f ie ld o f stu d ie s

Fi gu re 14 : C it i zen S c ien ce in it ia ti ves , base d on the t ypo lo gy of the or g ani sat io n i n Af r i ca
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3.4.

Asia

Citizen science in South Asia is emerging and this is closely related to the overall increase of participatory and
collaboratively approaches implemented in the area. The potential of South Asia citizen science lays in its
population who poses experiential knowledge which can be exploited for collecting and sharing local data
and information3. In addition, the experience that the local communities carry can be useful not only at the
level of data collection but also for co-creating initiatives in their own contexts. Scientific fields related to
socio-economic vulnerabilities, natural resources, agriculture, biodiversity seem to be those that call for the
establishment of citizen science initiatives. In South-East and East Asia many initiatives exist that focus on
addressing challenges related to pollution in urban areas (SDGs 3,5,6,11,12,17)4. In addition, in China citizen
science is emerging supporting environmental monitoring (Brombal, 2020).
Furthermore, it seems that citizen science initiatives running in the region are mainly supported by NGOs,
non-for-profit organisations and RPFOs. In addition, it is observed that many initiatives are supported or
funded by international parties such as the Government of Sweden. Example of such initiative is the TROSA
project5.
CS projects in Asia -as in other areas too- face some challenges including lack of funding, cracks in the projectto-decision-making pipeline; different data quality standards across projects; lack of interoperability of the
collected data; little knowledge about other projects6.
On top of that, a recent initiative has been established namely “CitizenScience.Asia” (https://medium.com/citizenscience-asia), which focuses on promoting CS across Asia and bring all relevant CS practitioners and other stakeholders together.

3.5.

Oceania

In Oceania citizen science seems to be gaining ground. More specifically in Australia there are hundreds of
citizen science projects involving more than 100,000 participants contributing to scientific data collection,
classification and analysis7. A recent research held by the Australian National Centre for the Public Awareness
of Science indicates that (Golumbic, 2020):

3

http://www.acclimatise.uk.com/2019/10/01/people-power-how-citizen-science-is-building-climate-resilience-insouth-asia/
4

https://www.ipensea.asia/wp-content/uploads/2021/04/CitSci-Ebook.pdf

5

https://oi-files-cng-prod.s3.amazonaws.com/asia.oxfam.org/s3fs-public/file_attachments/Citizen%20Science%20%20Engaging%20and%20Empowering%20Local%20Communities%20-%20TROSA%20Learning%20Brief.pdf
6

https://www.newsecuritybeat.org/2016/04/tracking-chinas-foul-filthy-rivers-citizen-science/

7

https://cpas.anu.edu.au/research/research-projects/mapping-citizen-science-australia
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•

•

•
•
•

The majority of the CS projects that participated in the research addressed natural sciences, ecology,
biology and environmental sciences as their main field of interest and less physics, chemistry, medicine and education;
CS projects focus mainly on the collection of scientific data, raising of awareness, conservation, contribution to databases and education but also in some cases on pursuing scientific discoveries, communities building, increasing data transparency, encouraging use of data as well as examining data
reliability;
Most of the CS projects are being implemented at local scale i.e., city, national park, coastline while
those implemented at regional or national level are less in number;
The number of participants per project usually ranges between 100 (ongoing participants) – 200
(registered participants)
CS projects in Australia can be characterised as “contributory” in their majority i.e., the projects are
being designed by scientists and participants contribute data.

In terms of stakeholders involved it seems that CS projects in Australia have been coordinated by State and
local government agencies, research organisations, not-for-profits and community groups (Association,
2020).
In 2014, the Australian Citizen Science Association (ACSA) (https://citizenscience.org.au/) was founded aiming to advance citizen science, increase awareness and facilitate the sharing of knowledge, collaborations
among various stakeholders, capacity building and advocacy. On top of that, the Atlas of Living Australia
(https://www.ala.org.au/), in collaboration with the Australian Citizen Science Association provide access to
the Australian Citizen Science Project Finder online database, which lists over 600 projects across Australia
and allows anyone interested to participate to find projects, project leaders to advertise projects, and the
citizen science community to identify gaps and/or potential collaboration partners8.
In terms of funding, citizen science in Australia currently is associated with increasing funding, infrastructure
and support at different levels of government (Borda, Gray, & Downie, 2019). Indicatively, Citizen Science
Grants are provided to support community participation in scientific research projects that have a national
impact and include the collection or transformation of data in Australia, as part of the Science Engagement
Programme: Citizen Science Grants Round 29.

8

https://www.chiefscientist.gov.au/sites/default/files/Citizen-science-OP_web.pdf

9

https://business.gov.au/grants-and-programs/citizen-science-grants#:~:text=The%20Citizen%20Science%20Grants%20%E2%80%93%20Round,impact%20and%20supports%20community%20participation.
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3.6.

Antarctica

Antarctica had always been a pole of attraction for scientists and is considered to be a “natural laboratory”
for vital scientific research10. When it comes to citizen science in Antarctica the major challenge is the lack of
indigenous population. People living in Antarctica fall under two categories: those who live and work on scientific research stations, and tourists11. In this context, citizen science in Antarctica evolves as tourism expands in the area. There are many companies or initiatives that run programmes which offer tourists and
travellers the opportunity to become citizen scientists in Antarctica. These initiatives are mainly run and supported by private companies, however in some cases RPFOs act as partners/supporters.

3.7.

Citizen Science international online platforms/hubs

While Citizen Science is evolving all around the world online platforms and databases are being developed to
facilitate access to the big international citizen science community. Some of them have been initiated by
RPFOs and were expanded. They may also be considered as global citizen science hubs. Indicative examples
of these platforms are briefly presented below.

Scistarter
SciStarter (https://scistarter.org/) is an online portal that can be characterised as a global citizen science hub.
It originated from a graduate school project at the University of Pennsylvania before 2014 and since 2018,
SciStarter is supported by the National Science Foundation and the Arizona State University's Center for Engagement and Training in Science and Society. It provides access to thousands of citizen science projects
around the world that are searchable through the platform interface location, topic, age level, etc. In addition, it counts more than 100.000 registered citizen scientists and offers features and APIs that facilitate
citizen science globally12.

CitSci
CitSci (https://www.citsci.org/) is a global citizen science support platform founded in 2007 by a group of
researchers. In its infancy was an initiative that focused on engaging people in a scientific research project
studying invasive plants in national forests. Over the course of the years, it evolved quickly and became a
global platform which facilitates CS project’s creation, data collection, sharing and analysis, tools provision
as well as development of custom data sheets. It is supported by the Natural Resource Ecology Lab (NREL) at
Colorado State University and integrates other similar platforms such as scistarter, Zooniverse, CyberTracker,
iNaturalist as well as has teamed up with various organisational partners such as The Land Institute, Leave
No Trace, Smithsonian, Center for Collaborative Conservation, Alliance for Aquatic Resource Monitoring and

10

https://www.scar.org/science/research-overview/

11

https://www.coolantarctica.com/Antarctica%20fact%20file/science/can_you_live_in_antarctica.php

12

https://scistarter.org/about
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more. Currently, CitSci platform hosts 1.006 projects, has engaged 12.087 people and has recorded 1.423.027
measurements and 127.686 observations13.

Zooniverse
Zooniverse (https://www.zooniverse.org/) is a world platform facilitating the participation of people in citizen science projects worldwide. It is supported by the University of Oxford, Chicago’s Adler Planetarium and
the University of Minnesota – Twin Cities (UMN) while involves hundreds of researchers, and over 2 million
participants from around the world. Currently, Zooniverse counts more than 50 active online citizen science
projects and 1.6 million registered users around the world to contribute to research projects led by hundreds
of researchers. Zooniverse’s funding comes through grants, institutional support from Oxford, Adler, and
UMN and donations14.

CitizenScience.gov
CitizenScience.gov (https://www.citizenscience.gov/#) is an official government website that facilitates
crowdsourcing and citizen science across the U.S. It provides a catalogue of federally supported citizen science projects, a toolkit to assist practitioners with designing and implementing their projects, and a gateway
to a community of hundreds of citizen science practitioners and coordinators across government15.

13

https://www.citsci.org/about

14

https://www.zooniverse.org/about

15

https://www.citizenscience.gov/about/#
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4 Challenges for RPFOs implementing Citizen Science
Citizen science is a practice that is being adopted all over the world. Over the last 20 years many citizen
science initiatives have been established, completed or still running while new initiatives constantly arise.
Based on the type of the initiative, the research field, the stakeholders involved, the particular socio-demographic, economical, technological characteristics of the area of interest, various challenges exist that affect
the way citizen science is performed and evolving. Recent research at international level has highlighted
some of these challenges and has provided sets of guidelines and recommendations.
Indicatively, (Wyler & Haklay, 2018) investigated the process of integrating citizen science into university.
Some of the challenges identified include:
▪
▪
▪
▪
▪
▪
▪
▪
▪

“Reaching an adequate share of citizen science projects;
Maintaining quality and impact;
Improve openness and transparency;
Strengthening learning and creativity;
Optimising organisation, communication and sustainability;
Establish suitable credits and rewards;
Increasing funding for citizen science projects;
Developing ethical and legal procedures;
Balance between society and researchers.”

Other research, implemented by the League of European Research Universities16, suggest that universities
performing Citizen Science should (Wyler & Grey, 2016):
▪
▪
▪

16

“Recognise citizen science as an evolving set of research methods, as well as its societal and educational benefits;
Consider creating, where viable, a single point of contact for citizen science within the institution, to
advise scientists and ensure liaison with national and regional citizen science initiatives;
Raise awareness amongst researchers of criteria for successful citizen science, including community
management, pedagogical practices, open science standards and social, intergenerational and gender diversity policies issues.

University of Amsterdam - Universitat de Barcelona - University of Cambridge - University of Edinburgh

University of Freiburg - Université de Genève - Universität Heidelberg - University of Helsinki
Universiteit Leiden - KU Leuven - Imperial College London - University College London - Lund University
University of Milan - Ludwig-Maximilians-Universität München - University of Oxford
Pierre & Marie Curie University - Université Paris-Sud - University of Strasbourg
Utrecht University - University of Zurich
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▪

▪
▪

Ensure that proposals to granting bodies for citizen science projects include long-term commitment
for infrastructures and data repositories, in line with other research projects with long-term scientific
or societal benefits;
Ensure that project participants comply with ethical, legal and privacy regulations relevant to the
scope of a given citizen science project, and have access to professional advice for this purpose;
Adapt research evaluation and reputation systems to include metrics that can characterise projects
with a high societal impact, such as successful citizen science projects, and develop ways of assessing
citizen participation”.

While research funding organisations should (Wyler & Grey, 2016):
▪
▪
▪
▪

“Recognise a wide range of success criteria when supporting citizen science projects, including but
not limited to traditional measures of scientific quality;
When evaluating citizen science projects, ensure adequate funding for community management, platform development and other non-research functions characteristic of citizen science;
Promote the use of open science practices in citizen science projects, by requiring open access publication, open data standards, use of open source software, etc.;
Set clear legal and ethical criteria for data privacy according to existing laws, such as personal data
control.”

On top of that, the interviews implemented with stakeholders that are implementing citizen science initiatives within RPFOs revealed the following success factors and challenges:
Success factors:
•

•

•

•

Support of the CS initiative by scientists well-known in the community who assume the role of “citizen science champions”; and can mobilize and promote the establishment of the CS initiative within
an RPFO;
The existence of a strong network and knowledge on the topic in place at local and national level,
the growing interest of the community in the scientific topic in focus, the citizen participation by
policy makers in connection with the availability of a funding support mechanism may serve as drivers and success factors for the establishment of a successful and promising CS initiative within an
RPFO;
The community familiarity with participatory or volunteering activities may increase the number of
stakeholders and citizens involved and thus help spread the CS practice, increase the number of CS
projects and set solid foundation for the sustainability of the CS initiative;
The provision of infrastructure tools that facilitate the implementation of CS projects by the community members seems to be a key factor to facilitate the successful operation of a CS initiative.

Challenges:
•

A key challenge seems to be related to the active engagement and involvement of citizens. It is challenging to find citizens to participate, to motivate them and to keep them engaged. It is very important to “speak the same language” as the citizens you want to involve, to show them that they
are part of the process and co-shapers of the research. Usually, the members of the society that are
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•
•
•
•

taking part in those initiatives are people already actively involved in “civic participation”. The challenge is to attract those who usually abstain. It is vital to show that everyone can contribute;
The active involvement and commitment of the policy makers;
Other challenge refers to the technical implementation. Having the right technical infrastructure and
tools will serve as a driver for the citizens to participate;
Supervision of the participating citizens along with the challenge to anticipate and respond to the
needs of citizen scientists in real time;
Carrying out a multistakeholder CS initiative seems to require a well-defined organizational structure
and roles allocation from the beginning of its establishments.
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5 Citizen Science Initiatives (co)-established by RPFOs
5.1.

Citizen Science Initiatives (co)-established by RPFOs across the world

The following table (Table 1) presents an indicative list of 51 Citizen Science initiatives that have been (co)-established by RPFOs across the globe. It is a nonexhaustive list of initiatives that have been retrieved through web search and online available databases and platforms. The table summarizes information regarding:
▪
▪
▪
▪
▪
▪

Continent where the initiative is located;
Main research fields in which citizen science is performed;
Type of initiative (i.e. lab, hub, center, program, project, network);
Level of Citizen Science (i.e. level 1: crowdsourcing – citizens as sensors, level 2: distributed intelligence – citizens as basic interpreters, level 3: participatory
science – participation in problem definition and data collection, level 4: extreme – collaborative science, problem definition, data collection and analysis);
Funding source;
the SDGs addressed.
Tab le 1: In d ica t ive l ist of C it ize n Sc i enc e I n it ia tiv es ( co ) - esta b li shed b y R PFO s a cr oss t h e w or l d

Name

1

Citizen Science Lab

2

Citizen Science Center
Zurich

Continent

Europe

Europe

Research field
Observatory, Science
Communication, Environment, Psychology & Society
Education, Climate
Change, Environmental
Science, Community, Biology, Herpetology, Conservation

Type of
Initiative

CS level type

Funding Source

SDGs

Lab

Level 3 (Participatory Science)

European Commission

SDG 11 (Sustainable Cities and Communities),
SDG 13 (Climate Action), SDG 15 (Life on Land)

Center

Level 4 (Extreme)

Support by University of Zurich & ETH Zurich

SDG 6 (Clean Water and Sanitation), SDG 11
(Sustainable Cities and Communities), SDG 13
(Climate Action), SDG 15 (Life on Land)
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3

Topfit Citizenlab

4

The Rivers
Trust

5

Citizen Science Earth
Observation
Lab

6

Citizen
Cyberlab

Europe

Health, Healthcare

Europe

Climate change, Collaborative water management, Wildlife, Flooding,
River restoration, Water
quality, Environment

Europe

Europe

Earth Observation

History, Informatics,
Learning, Linguistics, Medicine, Physics, Psychology

Level 4 - Extreme

Central Government’s Regional Budget,
the Province of
Overijssel, the
Region of
Twente and the
Twente Board

SDG 3 – Good Health and Well-Being

Organisation

Level 4 (Extreme)

EU LIFE Integrated Projects
and the Greggs
Foundation.

SDG 6 (Clean Water and Sanitation), SDG 13
(Climate Action), SDG14 (Life Below Water)

Lab

Level 3 (Participatory Science)

European
Space Agency
(ESA)

SDG 3 (Good Health and Well-Being)
SDG 4 (Quality Education)
SDG 6 (Clean Water and Sanitation)
SDG 13 (Climate Action)

Level 3 (Participatory Science)

European Particle Physics Laboratory
(CERN), the
United Nations
Institute for
Training and
Research (UNITAR) and the
University of
Geneva

SDG 3 (Good Health and Well-Being), SDG 4
(Quality Education), SDG 9 (Industry, Innovation and Infrastructure), SDG 13 (Climate Action), SDG 17 (Partnerships for the goal)

Lab

Lab
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7

Cape Citizen
Science

Africa

Ecology, Biodiversity, Biology, Botany

Program

Level 4 (Extreme)

8

Southern African Bird Atlas Project 2
(SABAP2)

Africa

Ornithology

Project

Level 3 (Participatory Science)

9

MammalMA
P

Africa

Conservation

Project

Level 3 (Participatory Science)

10

Snapshot Safari

North
America
/
Africa

Biodiversity, Biology, Zoology, Environmental Science, Conservation

Network

Level 2 (Distributed Intelligence)

11

Community
Snow Observations

North
America

Geography, Geology &
Earth Science, Ecology &
Environment

Project

Level 3
(Participatory
Science)
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South African
National Research Foundation
Forestry and
Agricultural Biotechnology Institute
Fitzpatrick Institute of Ornithology and
South African
National Biodiversity Institute
Fitzpatrick Institute of Ornithology
South African
National
Biodiversity Institute
Dept. Science &
Technology,
South Africa
NASA's Earth
Science Program
Page 28

SDG 1 (No Poverty), SDG 2 (Zero Hunger),
SDG15 (Life on Land)

SDG15 (Life on Land)

SDG15 (Life on Land)

SDG15 (Life on Land)

SDG 6 (Clean Water and Sanitation)

12

13

Natural Resource Ecology Laboratory (NREL)
Portland Urban Coyote
Project

North
America

Water Security, Climate
Change, Wildlife and Ecosystem Management

Hub

Level 4 (Extreme)

NASA

SDG 6 (Clean Water and Sanitation)
SDG 13 (Climate Action)

North
America

Ecology, Zoology

Project

Level 1 (Citizens
as Sensors)

Portland State
University

SDG 16 (Peace, Justice
and Strong Institutions)

Level 2 (Distributed
Intelligence)
Level 2 (Distributed
Intelligence)

National Science Foundation
National Science Foundation
Smithsonian Institution and
National Science Foundation
Vermont Center for Ecostudies and Arizona
University

SDG 3 (Good Health and Well Being)
SDG 6 (Clean Water and Sanitation) SDG 11
(Sustainable Cities and Communities)

14

Brooklyn Atlantis

North
America

Water Quality, Pollution,
Wildlife

Project

15

Digital Access to a Sky
Century

North
America

Astronomy

Project

16

Neighborhood Nestwatch

North
America

Ornithology

Initiative

Level 3 (Participatory
Science)

17

eButterfly

North
America

Entomology

Network

Level 3 (Participatory
Science)

18

Backyards
worlds:
planet 9

North
America

Project

Level 2 (Distributed
Intelligence)

Astronomy
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SDG 9 (Industry, Innovation and Infrastructure)
SDG 16 (Peace, Justice and Strong Institutions)

SDG 1 (No Poverty), SDG 2 (Zero Hunger), SDG
15 (Life on Land)

SDG 15 (Life on Land)

SDG 9 (Industry Innovation
and Infrastructure)

29

Aurorasaurus

North
America

Astronomy, Meteorology,
Ecology, Physics, Computer and Technology

20

Fossil Atmospheres

North
America

Biology, Climate Change

Project

21

Kinsey Reporter

North
America

Biology

Project

Birds and
22 Window Project

North
America

Ornithology, Ecology

Initiative

Floating Forests

North
America

Marine Biology

Project

Lab

Level 4 (Extreme)

Project

Level 3 (Participatory Science)

23

24

The Citizen
Science Lab

North
America

Anatomy Astronomy
(Space), Biology, Chemistry, Engineering, Math,
Physics, Technology

25

Monarch
Health

North
America

Entomology

Initiative

Level 3 (Participatory Science)

Level 3 (Participatory
Science)
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Level 3 (Participatory
Science)
Level 3 (Participatory
Science)
Level 2 (Distributed
Intelligence)

NASA & National
Science Foundation
Smithsonian Institution and
National Science Foundation

SDG 9 (Industry Innovation
and Infrastructure), SDG 16 (Peace, Justice
and Strong Institutions)

SDG 13 (Climate Action)

Indiana University

SDG 3 (Good Health and Well Being)

Environment
Canada

SDG 7 (Affordable and Clean Energy), SDG 13
(Climate Action)

NASA

SDG 3 (Good Health and Wll-Being)
SDG 9 (Industry, Innovation and Infrastructure)
SDG 14 (Life Below Water)

the Pittsburgh
Foundation and
Richard King
Mellon Foundation
National Science Foundation
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SDG 4 (Quality Education),
SDG 13 (Climate Action),
SDG 17 (Partnerships for the goals)

SDG 15 (Life on Land)

26

Project BudBurst

North
America

27

Go Viral
Study

North
America

28

IDAH2O
Master Water Stewards

North
America

29

Tree Snap

North
America

30

Milky Way
Project

North
America

31

CyanoTracker

North
America

32

Darwin's Ark

North
America

Hub

Level 3 (Participatory Science)

Chicago Botanic Garden

SDG 15 (Life on Land)

Project

Level 3 (Participatory Science)

National Science Foundation

SDG15 (Life on Land)

Initiative

Level 3 (Participatory Science)

US Department of Fish
and Wildlife

SDG 6 (Clean Water and Sanitation)
SDG 11 (Sustainable Cities and Communities)
SDG 15 (Life on Land)

Forestry, Invasive Species,
Botany

Project

Level 1 (Citizens
as Sensors)

SDG 2 (Zero Hunger)
SDG 13 (Climate Action)
SDG 15 (Life on Land)

Astronomy

Project

Level 2 (Distributed
Intelligence)

Water Quality, Ecology

Project

Level 1 (Citizens
as Sensors)

Biology

Lab

Level 3 (Participatory Science)

National Science Foundation
National Science Foundation
National Science Foundation
IABBC Foundation and Broad
Institute

Phenology
Biology, Climate and
weather, Computers and
technology, Health and
medicine
Animals, Biology, Chemistry, Ecology and environment, Education, Geology
and earth science, Pollinators/insects, Nature and
outdoors
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SDG 9 (Industry Innovation
and Infrastructure)
SDG 3 (Good Health and Well-Being)
SDG 11 (Sustainable Cities and Communities)
SDG 14 (Life Below Water)
SDG 3 (Good Health and Well-Being)
SDG 9 (Industry Innovation and Infrastructure)

33

Local Environment Observer Network

North
America

Animals, Biology, Climate
and weather, Computers
and technology, Ecology
and environment, Education, Food, Geology and
earth science, Health and
medicine, Nature and outdoors, Science policy

34

SPLASSH

North
America

Water Quality, Pollution

35

Missouri
Bumble Bee
Atlas

North
America

Ecology, Entomology

Project

Level 3 (Participatory Science)

36

Bumble Bee
Watch

North
America

Ecology, Entomology

Project

Level 3 (Participatory Science)

37

Ciudadanos
Cientificos

South
America

Air Quality, Pollution

Project

Level 1 (Citizens
as Sensors)

38

Que Pasa
Riachuelo?

South
America

Water Quality, Pollution,
Environmental Science

Initiative

Level 3 (Participatory Science)

39

eBird Argentina

South
America

Ornithology

Network

Level 3 (Participatory Science)

Network

Level 3 (Participatory Science)

US Environmental Protection Agency

SDG 9 (Industry Innovation
and Infrastructure)
SDG 12 (Responsible Consumption and Production)
SDG 13 (Climate Action)

Network

Level 4 (Extreme)

University of
Kennesaw

SDG6 (Clean Water and Sanitation)
SDG 11 (Sustainable Cities and Communities)
SDG 15 (Life on Land)
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Xerxes Society
for Invertebrate Conservation
Xerxes Society
for Invertebrate Conservation
Area Metropolitana Valle
de Aburra
Foundation
for Environment and Natural Resources
MINCyT
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SDG 15 (Life on Land)

SDG 15 (Life on Land)
SDG 3 (Good Health and Well-Being)
SDG 11 (Sustainable Cities and Communities)
SDG 13 (Climate Action)
SDG6 (Clean Water and Sanitation)

SDG15 (Life on Land)

40

Naturalista

41

Shark Count

42

43

Sharing and
Enabling Environmental
Data
Australian
Museum
Center for
Citizen Science

South
America
South
America

Level 4 (Extreme)
Level 3 (Participatory Science)

Conabio

SDG 15 (Life on Land)

Galapagos
Conservancy

SDG 14 (Life Below Water)

Hub

Level 4 (Extreme)

NSW Government

SDG 13 (Climate Action), SDG 15 (Life on Land)

Lab

Level 3 (Participatory Science)

Australian Museum

SDG 4 (Quality Education)
SDG 14 (Life Below Water)
SDG 15 (Life on Land)

SDG 4 (Quality Education)
SDG 14 (Life Below Water)
SDG 15 (Life on Land)

SDG 11 (Sustainable Cities and Communities)

Environmental Science

Hub

Biodiversity

Project

Australia

Environmental

Australia

Biodiversity, Environment,
ichthyology

44

Australian
Biocontrol
Hub

Australia

Biodiversity

Hub

Level 3 (Participatory Science)

Agriculture
Victoria, Meat
and Livestock
Australia and
the Australian
Government
Department of
Agriculture and
Water Resources

45

The Fluker
Post Research Project

Australia

Environmental Science

Project

Level 3 (Participatory Science)

the Victorian
Government
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Brushturkeys
46
- Birds of
Suburbia

Project

Level 3 (Participatory Science)

Australia

Water Colour, Water
Quality, Environmental
Science

Project

Level 3 (Participatory Science)

48

Technion MadaTech
Citizen Science Lab

Asia

Ecology, Astrophysics, Biochemistry & Humanities

Lab

Level 4 (Extreme)

49

SeasonWatch

Asia

Ecology, Botany

Project

Level 3 (Participatory Science)

50

Birdcount India

Asia

Ornithology

Project

Level 3 (Participatory Science)

Australia

Ornithology, City Ecology

47

Eye on Water
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University of
Sydney and
Royal Botanic
Garden Sydney
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SDG 3 (Good Health and Well-Being)

SDG 6 (Clean Water and Sanitation)
SDG 11 (Sustainable Cities and Communities)
SDG 15 (Life on Land)

SDG 2 (Zero Hunger), SDG 4 (Quality Education
), SDG 5 (Gender Equality), SDG 17 (Partnership
for the Goals)
SDG 15 (Life on Land)

SDG 15 (Life on Land)

5.2.

Case studies presentation

Following the identification of the 50 initiatives listed in Table 1, ten case studies were selected to be further
analysed and compared to reveal success factors, barriers and best practices. The case studies were selected
based on the following criteria:
▪
▪
▪
▪

Inclusion of all the case studies indicated in INCENTIVE’s Grant Agreement;
Inclusion of at least on case study from each continent;
Inclusion of initiatives that are hubs/labs/centres to be consistent with the main objective of INCENTIVE i.e. the establishment of Citizen Science Hubs in the four RPFOs of the consortium;
Inclusion of initiatives of different types of scientific fields.

Case Study #1: Topfit Citizenlab17
Topfit Citizenlab is the first citizen science lab from the region of Europe that will be analysed. The lab can be
characterized as a large-scale lab because of the variety of the partners it is consisted of. More specifically,
the main partners of the lab’s team are a large group of researchers who work at the University of Twente,
Saxion University of Applied Sciences, the ROC of Twente, the Twente Hospital Group and Roessingh Research and Development.
At the University of Twente, the main research fields are the fusing of technology, science and engineering
with social sciences to impact the world. The driving force of University’s students, scientists and educators
is a deep sense of connection with people who share a curious and entrepreneurial spirit18.
Saxion University has a rich history - its roots can be traced back to 1875. A merger of two educational institutions, the Hogeschool Enschede and Hogeschool IJselland, paved the way for Saxion University in its present form in 1998. Saxion University of Applied Sciences is one of the largest institutions of higher education
in the Netherlands, having 27.000 students19.
The ROC of Twente is an enterprising Regional Training Centre for Vocational Education and Training and
Adult Education. The aim of the Centre is to offer everyone the opportunity to develop talents to full extent
and gain a professional position and a place in society20.

17

https://www.topfitcitizenlab.nl/home/

18

https://www.utwente.nl/en/organisation/about/

19

https://www.saxion.edu/about-saxion/our-organisation

20

https://www.rocvantwente.nl/over-ons/internationalisering/regional-community-college-of-twente.html
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Roessingh Research and Development has as a primary aim to improve the rehabilitation of patients with the
help of scientific research. The research was not only aimed at the work at Roessingh, but also very clearly
on the implementation of new applications at other rehabilitation centres21.
Topfit Citizenlab is a multi-year project that aims to make the citizens of Twente live two years longer, happily
and healthily. The focus is on prevention and promoting a healthier lifestyle, including the use of new technology. The insights gained, lessons learned and good practices derived from CitizenLab and the aimed for
sustainable CitizenLab at the end of the project, are seen as ‘the stepping stone’ towards a Citizen Science
Hub.
According to the categorization of citizen science initiatives (Haklay, 2013), Topfit Citizenlab can be characterised as a “Level 4 - Extreme”. This means that the lab operates in the framework of collaborative science.
They engage citizens in defining the problem; they continue with the data collection and the analysis that
drives into the solution.
Taking the research fields of Topfit Citizenlab into consideration, its main focus is on SDG 322, Good Health
and Well-Being. Citizenlab mainly develops initiatives that are focused on the health and healthcare sector,
as all the projects are focused mainly on ageing, while the lab operates at local/national level with the main
SDG improved.

21

http://www.rrd.nl/en/het-verhaal-van-rrd/

22

https://sdgs.un.org/goals
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Case Study #2: Citizen Science Center Zurich23
The next citizen science initiative of Europe to focus on is the Citizen Science Center Zurich or officially named
Competence Center – Citizen Science (CC-CS). Zurich is an active part of Europe in citizen science. The University of Zurich (UZH) & Swiss Federal Institute of Technology Zurich (ETH Zurich) are the two organisations
that co-established the CC-CS in 2017. For teaching and training purposes, the CC-CS has established the
Participatory Science Academy (Partizipative Wissenschaftsakademie – PWA)24, that provides also Seed
Grants for project development. The PWA is additionally supported by the Mercator Foundation Switzerland,
a funding organisation which initiates and funds projects in three core areas: science; children and youth;
Human and Environment25.
UZH is Switzerland's largest university, having enrolled 28.000 students. Founded in the year 1833, UZH was
Europe's first university to be established by a democratic political system. In our days, UZH is one of the
foremost universities in the German-speaking world. Made up of seven faculties and covering some 100 different subject areas26. In a similar context, ETH Zurich stands on a bedrock of true Swiss values, like freedom,
entrepreneurial spirit, individual responsibility and open mindedness. The university founded in 1855, during
the modern-day Switzerland in combination with the center of innovation and knowledge. At ETH Zurich, the
students discover an ideal environment for independent thinking, researchers a climate which inspires top
performance27.
The CC-CS is a unique one-stop-shop supporting citizen science in Zurich and beyond by providing the resources, expertise and technical know-how to develop, set up, and run citizen science projects while maintaining the highest standards of excellence in research methodology. The mission of the CC-CS is to promote
and support the collaboration of academic scientists and the general public to implement co-created citizen
science projects. To do so, the Center provides support in four key areas: tools and infrastructure (including
open web and mobile platforms), expertise and methodology (easily accessible set of protocols and procedures, including aspects of data quality, research ethics, and more), community management (support with
creating and nurturing an engaged community of citizens and researchers), as well as networks and partnerships (various collaborations, member in diverse citizen science networks, etc.). The main research fields of
current citizens science initiatives are linguistics, climate change and environmental science, biodiversity, and
health.

23

https://citizenscience.ch/en/

24

https:/www.pwa.uzh.ch/en.html

25

https://www.sareco.org/institution/mercator-foundation/

26

https://www.uzh.ch/en/about/portrait/portrait.html

27

https://ethz.ch/en/the-eth-zurich/portrait.html
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The CC-CS can be characterised as a “Level 4 - Extreme” citizen science type i.e. operates in the framework
of collaborative science. They find the problem’s definition; they continue with the data collection and afterwards with the analysis that drives into the solution. Today, the characteristics of the citizen science in Zurich
include28:
• The importance of an active collaboration between professional scientists and citizens, and the ambition
to support projects that engage citizens in potentially all phases of the research process.
• The use of the latest collaborative technologies to allow projects to strive for the highest quality standards,
with the aim to produce excellent science and quality open data.
In conclusion, thinking of the research fields and the scientific background of CC-CS, it is becoming clear the
SDGs that are developing through the citizen science initiatives of the Center. More specifically, the main
goals that SDG 6 (Clean Water and Sanitation), SDG 11 (Sustainable Cities and Communities), SDG 13 (Climate
Action), SDG 15 (Life on Land)29. Through citizen science, people can directly engage with and monitor issues
that affect them, bring new perspectives and knowledge into science and decision-making, and ultimately
demand or drive change30.

Case Study #3: Citizen Cyberlab31
The aim of Cyberlab is to level up the citizens engagement. More specifically, they develop and study new
forms of public participation in research, initiate projects and organize events that encourage citizens and
scientists to collaborate in new ways to solve big challenges. Citizen Cyberlab is co-established by the European Particle Physics Laboratory (CERN), the United Nations Institute for Training and Research (UNITAR) and
the University of Geneva32. Those organisations and institutions support the lab in the funding sector with
involvement in projects.
Starting from CERN, the Laboratory, established in 1954 and has become a prime example of international
collaboration. The mission of CERN, on the one hand, is to provide a unique range of particle accelerator
facilities that enable research at the forefront of human knowledge and on the other hand to perform worldclass research in fundamental physics33. Moving to UNITAR, the Institute provides innovative learning solutions to organisations, individuals and institutions to enhance global decision-making and support countrylevel action for shaping a better future. UNITAR was created in 1963 to train and equip young diplomats from

28

https://citizenscience.ch/en/about/zurichstyle

29

https://sdgs.un.org/goals

30

https://citizenscience.ch/en/about/zurichstyle

31

https://www.citizencyberlab.org/

32

https://www.citizencyberlab.org/about/

33

https://home.cern/about/who-we-are/our-mission
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newly independent UN Member States with the knowledge and skills needed to navigate through the diplomatic environment34. The vision for which the Institute aims reflects a drive for results and programming to
develop the capacities of individuals, institutions and organisations with a view to overcoming global challenges35. Last but not least, the University of Geneva is involved in most cutting-edge sectors and has been
active in interdisciplinary research for several years. The research department is an efficient, multidisciplinary
service that contributes to the promotion of research excellence36.
The Citizen Cyberlab has researchers and staff from many research fields. This provides the benefit of participation in a variety of projects. The main background is in the fields of history, learning, medicine, informatics,
linguistics, physics and psychology. The lab supports the following activities to update citizen’s participation37:
• Learning: The members of the lab do research on the cultural, social, political and ethical dimensions of
citizen science and mention the evolving role of science in society
• Creating: They develop open-source tools for public participation in research that involve the Web, mobile
phones and low-cost DIY instruments.
• Collaborating: Includes the organisation of hands-on hackathons that promote public participation in research and accelerate the adoption of open source technologies for this purpose.
• Sharing: The lab provides training about science, technology and citizenship, both online and in the classroom, addressed to the general public, civil society organisations, and schools.
Taking the research fields of Citizen Cyberlab into consideration, it is simple to relate those research sectors
with the SDGs that are developed thanks to projects or initiatives of the lab. It is vital to mention that the lab
participated as an associated research lab in the #Open17 Challenge, an online interactive coaching programme. An innovative program that supports projects that enable citizen science to tackle the 17 SDGs. Τhe
SDG 3 (Good Health and Well-Being), SDG 4 (Quality Education), the SDG 9 (Industry, Innovation and Infrastructure) the SDG 13 (Climate Action) and the SDG 17 (Partnerships for the goal) are the main goals that are
achieved in the lab and their status is developed. Each one has different definition but with collaborations
and combinations of different goals the sustainability the lab's profile is leveled-up38.
In conclusion, it is important to repot the citizen science level of the Citizen Cyberlab. According to (Haklay,
2013) categorization of citizen science initiatives, the Citizen Science Lab may be characterised as a “Level 3
– Participatory Science” citizen science type. In addition, with the former case studies, the Lab is placed one
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https://unitar.org/about/unitar/institute

35

https://unitar.org/about/unitar/mission-vision-and-core-functions

36

https://www.unige.ch/recherche/en/qui-sommes-nous/presentation/

37

https://www.citizencyberlab.org/about/
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https://sdgs.un.org/goals
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level down. This means that the Citizen Cyberlab involves the citizens in the problem definition and the data
collection process.

Case Study #4: Citizen Science Lab39
The Citizen Science Lab of Leiden university is the final case study that is going to be analysed for the Europe’s
region. The Lab established by the University of Leiden and supports researchers, citizens and societal organisations to generate new knowledge together.
Leiden University was founded in 1575 and is one of the leading international research universities in Europe.
Having 32.806 students and 7.100 staff, the University aims to create an increasingly attractive and challenging working climate for top academics and young researchers that is guided by quality and excellence40. Leiden University wants the research and teaching to have an impact on society. Many of university’s researchers collaborate over the longer term with other universities and partners from the public sector, business
community and wider public. The University encourages openness towards parties within and from the outer
context of the University and a climate of open innovation41.
The Lab brings together the citizens and the societal organisations with the professional scientists and researchers to create a new knowledge for the society and the science. The Citizen Science Lab is coordinated
by employees from different research field, like the science communication, the society, the astronomy and
society departments. And that’s the main reason for the variety of the research field of the citizen science
initiatives. Observatory, science communication, environment, psychology and society are the most common
topics of the Lab.
According to Haklay’s (2013) categorization of citizen science initiatives, the Citizen Science Lab can be characterised as a “Level 3 – Participatory Science” citizen science type. As the Citizen Cyberlab that prementioned, the Citizen Science Lab engages citizens in the problem definition and the data collection process.
The members of the Lab are very active in citizen science initiatives and, in particularly, in citizen science
projects. In the current state, the Citizen Science Lab is participating in two Horizon projects, that are funded
by the European Commission, namely SciShops and EU-Citizen.Science42. In the first of the prementioned
projects, the goal is to engage community stakeholders in knowledge cafes and other community events in
order to provide examples of the benefits of community-based research, while the second project, aiming to
the support of the development of citizen science across Europe by creating a central platform for sharing
knowledge, initiating action and supporting mutual learning.
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https://www.universiteitleiden.nl/en/citizensciencelab

40

https://www.universiteitleiden.nl/en/about-us/profile/leiden-university-strategy

41

https://www.universiteitleiden.nl/en/about-us/profile/leiden-university-strategy

42
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Due to the initiatives that are taking place in the Citizen Science Lab, three SDGs seem to be addressed
through those activities. The SDG 11 (Sustainable Cities and Communities), the SDG 13 (Climate Action) and
finally the SDG 15 (Life on Land)43.
To sum up, it is important to mention that the smartphones and the online platforms are some of the tools
that are used in the Lab for the data collection.

Case Study #5: Que Pasa Riachuelo?44
Que Pasa Riachuelo? is a citizen science initiative that helps local communities oversee the execution of the
clean-up of the river Riachuelo, a small and contaminated river which is the southern border between the
city of Buenos Aires and the province. The tool used for the citizen initiative is a free access online platform
(Figure 15), that includes a georeferenced interactive map that shows the available information on the Matanza-Riachuelo Basin Authority (ACUMAR)45 and citizens’ reports of the state of pollution with the main goal,
to report breaches and generic problems that affect the general well-being and the environment (Fressoli,
Arza, & Castillo, 2016).

Fi gu re 15 : Que Pas a R ia chue l o ? P l atf or m - Sou r ce: ( F resso l i , A rza , & Ca sti l lo , 20 16 )

The project began in 2011 and is an inverse citizen science hub, as instead of having one central hub that
creates and puts into action many projects, we see that many communities and hubs such as the Foundation
for Environment and National Resources (FARN), the Center for Legal and Social Studies (CELS), Fundation
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https://sdgs.un.org/goals
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https://farn.org.ar/monitoreoriachuelo/

45

https://www.acumar.gob.ar/contacto/
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Metropolitana, the Citizens’ Association for Human Rights and Fundacion Ciudad unite in order to develop
one initiative. The platform is undertaken with the help of hackerspace GarageLab, with the intercontinental
funding and the support of Avina Foundation, the European Union, and the World Bank (Fressoli, Arza, &
Castillo, 2016).
The main research field of interest of the initiative are water quality, pollution and environmental science,
and the main goal is to improve the quality and access of drinkable water, especially for underage people,
regarding the high rates of infant mortality due to hygiene, sanitation and inadequate water supply. The main
SDG covered in the initiative is SDG 6, which ensure access to clean water and sanitation for all46.
The initiative consists in the social monitoring, that local actors undertake from the platform, the direct reporting of acts of pollution, sharing the location of the act and the upload of photos and videos. The later
data is cross referenced with public data, in order to promote the community’s ability to influence decision
making and public policies in the area. The development of the project and the platform was led by FARN,
while the development and the maintenance of the website was made by GarageLab, which was open
sourced and made available on GitHub. The georeferenced information on the platform, was made with European Union funds, with the goal of generate a network of local actors, develop a cross-reference of reports
with public information while simultaneously workshops took place between the municipalities of the basin,
with the presentation of the platform and the role and importance of it, to the social monitoring of the area
(Fressoli, Arza, & Castillo, 2016).
The information on the Que Pasa Riachuelo?’s website is available for free through the public data initiative47.
Communication of the platform has been complemented by promotion from media and social networks, and
with the presentation of the platforms to local schools in the basin, with the plan of training the secondary
school students to the better understanding of the platform.
The CS level chosen according to (Haklay, 2013) categorization for this citizen science initiative is Level 3
(Participatory Science), as we can affirm that the participation of the citizens is not only related to them, as
sensors or basic interpreters of the project, but it enables them to actively collect the data, and thus rendering them, at least to the point before data analysis, participants to the development of the project.
Data production is unrestricted, as anyone can produce new data, and access in available to anyone. The
tools used for the project are open source and can be easily obtained in public repositories. Data can be used
directly by citizens, NGO’s and by the municipal government. Visibility and outreach in the project, helps the
community as a part of the common issue, while in this project citizen generated data operates under the
principles of exponential organisation as it works with staff on demand, making huge use of information and
communications technologies, and thus it does not rely on high costs for the operation of the initiative
(Ismail, 2014). Participation and citizen engagement are mostly on the bottom and control at the top
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https://sdgs.un.org/goals/goal6
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https://datospublicos.org/
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(Arnstein, 1969), while the replicability of the project is remarkable as its tools have been already reused in
similar projects in the United States.
Problems of scalability have been found, as difficulties with scale up in innovation and grassroots projects
are common (Ismail, 2014), and detailed plans to extend the experience of citizen generated data to other
communities were absent, while the project lacked also political sensitivity as the complaints were kept anonymous.

Case Study #6: Aurorasaurus48
Aurorasaurus is a citizen science project that gathers sightings and real-time tracking of the Northern and
Southern Lights in order to understand the Auroras49. The public can enter their observations of the northern
and southern lights through the project website (Figure 16), as well as on a mobile application platform, with
the goal of better analyse their frequency, visual characteristics and location. Another medium is the data
collection of tweets, which are mapped and then asked to be verified as real-time sightings by users (Tapia,
et al., 2014).

Fi gu re 16 : Au ro rasa ur us P lat fo rm (S ou r ce: A ur o rasa ur us - R epo rt in g Au ro ras f rom the G roun d
Up 50)

The main research field of interest of the initiative are astronomy, climate change and meteorology51, and
the main goal is the creation of a scientific tool that allows a community of users to better predict sightings
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https://www.aurorasaurus.org/
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https://www.citizenscience.gov/catalog/66/#
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https://www.aurorasaurus.org/
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of the auroras (Tapia, et al., 2014). The main SDGs covered in the initiative are SDG 9 which aims to build
resilient infrastructure, promote inclusive and sustainable industrialization and foster innovation52, and SDG
16, which promotes peaceful and inclusive societies for sustainable development, provides access to justice
for all and builds effective, accountable and inclusive institutions at all levels53.
The project began in 2014, in concurrence of the solar maximum recurring on an eleven-year solar cycle
which was a combination of strong auroras sightings overpopulated areas and the first solar maximum with
strong social media to engage (Tapia, et al., 2014). The funding was based on a strong coalition between the
government funded National Aeronautics and Space Administration (NASA) and the National Science Foundation (NSF)54.
The citizen science project combines participant sightings, the limited space weather science data, and the
study of social media into an engine for good practices. The projects aim at gathering data in two ways: either
by an online form with direct entry, or by scanning social media as Twitter for sightings reports. With the
addition of Earth-based and satellite observatories data, the platform offers state of the art predictions of
auroral activity in both map and text form (Tapia, et al., 2014). User observations of the northern and southern lights are displayed on a map as pins, and users can directly interact with the details of the observations
such as videos and photos., while the enormous number of tweets scanned every day (300-500 million) help
to categorise the information in positive, negative and not aurora related or unclassifiable with user-generated feedback in order to improve the algorithm accuracy (Tapia, et al., 2014).
The CS level chosen according to (Haklay, 2013) categorization for this citizen science initiative is Level 3
(Participatory Science), as we can affirm that the participation of the citizens is not only related to them, as
sensors or basic interpreters of the project, but it enables them to actively collect the data, and thus rendering them, at least to the point before data analysis, participants to the development of the project.
The citizen science project has also started to evolve in a citizen science community. As a plethora of people
haven’t seen the phenomenon live, the vision is to engage citizen scientists in all the phases of research, from
the basic interpretation of the data to the participation in problem definition and data collection and to the
ultimate goal of the verification and cleaning of data, and data analysis, thus upgrading the CS level of this
project to 4 (Extreme Level). The goal is to adapt the project into a citizen science hub that can support many
projects in space science, machine learning and other fields (Tapia, et al., 2014), and there is expectation that
the Aurorasaurus tool will serve as a proof of concept for crowdsourcing other citizen science projects that
have to do with naturals disasters and early warning alert systems (Tapia, et al., 2014).
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Case Study #7: Cape Citizen Science55
Moving to other side of the global map, in Africa, there are not a lot of citizen science initiatives in comparison
with Europe or America. But this does not mean that this region is totally inactive in this innovative type of
science. Cape Citizen Science is a programme co-hosted by two universities, the University of Pretoria and
Stellenbosch University (Hulbert, Turner, & Scott, Challenges and solutions to establishing and sustaining
citizen science projects in South Africa, 2019).
The University of Pretoria (UP) is a seven-campus public university with its largest campus in the heart of
Hatfield, the picturesque diplomatic hub of South Africa’s capital city and stands among the world’s leading
research universities. Nestled in the purple haze of Pretoria’s iconic jacaranda trees, UP offers a high quality
of teaching, learning and research expertise across all nine faculties56. The Stellenbosch University (SU) is
home to an academic community of 29 000 students (including 4 000 foreign students from 100 countries)
as well as 3 000 permanent staff members (including 1 000 academics) on five campuses. The University is
amongst South Africa's leading tertiary institutions based on research output, student pass rates and rated
scientists, and is recognized internationally as an academic institution of excellence. It boasts the highest
weighted research output per full-time academic staff member of all South African universities and the second-highest number of scientists in South Africa who have been rated by the National Research Foundation
(NRF)57.
The Cape Citizen Science is a program that offers many opportunities to participate in scientific research. This
program invites citizens and school groups to participate through many methods spanning the gradient of
education to pure research. The participation of the society teams differs because of the variety of the research fields. Ecology, biodiversity, botany, and biology are some of those that attract the interest of the
citizens and makes them participate in the research process.
Many could think that Cape Citizen Science program and the rest of the citizen science initiatives in Africa
could be characterised as a low-level citizen science type. This could be supported due to the small scale of
initiatives in this region. But this is not the case. Cape Citizen Science can be characterised as a Level 4 (Extreme) citizen science type. This means that this program operates in the framework of collaborative science.
They engaging citizens in problem definition; they continue with the data collection and the analysis that
drives into the solution58.
Cape Citizen Science was established to facilitate research for one’s PhD student's project but has now grown
into an “umbrella programme” for other projects. The main reasons are the shifts in the scientific capacity
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and the depletion of project funds. The most research initiatives face limited funding challenges in South
Africa. However, this challenge has different implications for citizen science programmes. An ideal funding
structure in South Africa would involve longer-term (3-5 years) support for a single laboratory to initiate and
sustain a programme that could incorporate multiple short-term projects (Hulbert, Turner, & Scott,
Challenges and solutions to establishing and sustaining citizen science projects in South Africa, 2019).
To sum up, it is important to mention that the basic tools that are used to perform the science of citizen
science are online platforms. Those platforms are used, mainly, for the data collection. Due to the initiatives
that are taking place in this very interesting program, three SDGs seem to be targeted through the projects
of the Cape Citizen Science program: SDG 1 (No Poverty), SDG 2 (Zero Hunger) and SDG 15 (Life on Land).
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Case Study #8: Snapshot Safari59
The Snapshot Safari Network is a large-scale international network of camera traps to monitor and study the
ecological dynamics and the diversity of eastern and southern African mammals60. The project is applied into
a wide variety of African habitats, protected area sizes and wildlife communities (Figure 17). This multidisciplinary citizen science network combines advanced machine learning techniques in order to analyse millions
of animal photographs (Pardo, et al., 2021).

Fi gu re 17 : C ur ren t S n ap shot S af ar i Lo cat io ns in South A f r ic a, (Sou r ce: Pa rdo et .a l. , 20 2 1)

The main research field of interest of the initiative are biodiversity, biology, environmental science and conservation61, and the main goal is to identity fauna through camera, in order to understand the diversity and
dynamics of wildlife populations across Africa (Pardo, et al., 2021). The main SDGs covered in the initiative
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are SDG 2, which aims to end hunger, achieve food security, improve nutrition, and promote sustainable agriculture62, SDG 14 which conserves and sustainably uses the oceans, seas and marine resources for sustainable development63, and SDG 15 which target is to protect, restore and promote sustainable use of terrestrial
ecosystems sustainably manage forests, combat desertification, and halt and reverse land degradation and
halt biodiversity loss64.
The project began in 2010, with a single camera trap grid in Serengeti National Park, Tanzania (Swanson,
Kosmala, Lintott, & Packer, 2016), and the model and protocols have since been expanded in many African
countries that operates wildlife reserves such as Botswana, Mozambique, Zimbabwe, South Africa and Kenya
(Pardo, et al., 2021). The uniqueness of this citizen science network is, that although it started as a citizen
science initiative from the University of Minnesota, it has since become an independent back-funded network
from South Africa, as the funding is based on a collaboration between the Nelson Mandela University, the
Department of Science and Technology of South Africa and the South African National Biodiversity Institute
(SANBI), among others, and has become a citizen science network that operates different aspects of the same
project in also other states of Africa65.
The CS level chosen according to (Haklay, 2013) categorization for this citizen science initiative is Level 2
(Distributed Intelligence), as we can affirm that the participation of the citizens is related to them, as basic
interpreters of data already collected and processed, but without participating in the collection and analysis
of the data.
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Fi gu re 18 : S na psh ot S a f ar i d ata pr oc ess ing wo r kf lo w, Sou r ce: (P ar do , e t a l. , 20 21 )

Camera traps generate a big number of photographs which is a time-consuming task, and thus needs citizen
science efforts with advanced machine learning techniques (Figure 18), in order to facilitate efficient image
processing (Willi, et al., 2019). The volunteer identifies species and annotate information such as behavior
and number on the citizen science platform Zooniverse, while he/she can also interact with researchers on
social media and talk boards. These responses are almost 100% accurate, thus making reliable citizen science
in processing rapidly large data volumes (Norouzzadeh, et al., 2018). The grids and collaborative research of
this citizen science network has created opportunity to develop other initiative such as monitoring the phenology of vegetation cover and using by-catch data for birds and human activity (Hofmeester, et al., 2020).
The collaboration expands also to other citizen science initiatives such as the sharing of 5500 records with
MammalMAP66 which can help evaluate progress towards UN Sustainable Development Goals (Pardo, et al.,
2021).

66

http://vmus.adu.org.za/
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Case Study #9: The Technion – MadaTech Citizen Science Lab67
Moving from Snapshot Safari Network and Africa to the Technion – MadaTech Citizen Science Lab and Asia.
Established in 2020, The Technion – MadaTech Citizen Science Lab aim is to connect science education and
public engagement with the local communities’ needs and interests. The Lab is co-established by the collaboration of MadaTech — Israel National Museum of Science, Technology and Space and The Faculty of Education in Science and Technology, Technion.
First of all, the MadaTech – National Museum of Science Technology and Space is located in Haifa and is the
largest science museum of Israel. Established in 1983, MadaTech is housed in "Technion building", a historic
landmark. Every year MadaTech sparks the curiosity and interest of over 400.000 guests in science and technology68. Secondly, The Faculty of Education in Science and Technology is one of the Technion’s. The faculty
contributes to the Israel’s educational system not only by preparing prospective high school science and
technology teachers, but also by encouraging its graduate students to contribute to Israel’s higher education.
The faculty’s teaching and Research and Development (R&D) activities are varied and focus on the learning
sciences, educational technologies, and education in a variety of subjects. A few examples are the mathematics, the physics, the chemistry, the environmental studies and the computer science69.
Having a look in the research background of the Lab, the research field of the citizen science activities can be
identified. Ecology, astrophysics, biochemistry and humanities are the main topics and the main sectors of
the citizen science initiatives that are implemented in the Citizen Science Lab.
According to (Haklay, 2013) categorization of citizen science initiatives, the Technion – MadaTech Citizen
Science Lab is characterised as a “Level 3 – Participatory Science” citizen science type. This means that the
Lab is in the framework of collaborative science. They find the problem’s definition; they continue with the
data collection and the analysis that drives into the solution.
The SDG 2 (Zero Hunger), the SDG 4 (Quality Education), the SDG 5 (Gender Equality) and the SDG 17 (Partnership for the Goals) are the main goals of the United Nations (UN) that are targeted by the initiative70. This
is justified by the individual scientific fields of the Lab and its’s citizen science activities.
The Citizen Science Lab provides an innovation in comparison with other labs or hubs with citizen science
component. From the part of the researchers and the scientists, the tools that are used to perform those
citizen science activities are new methods of data collection and data analysis at grand scales. The innovation
element is part of the whole vision of the Lab and is important to be mentioned. On the other hand, from
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https://ayeletlab.net.technion.ac.il/the-technion-madatech-citizen-science-lab/
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https://www.madatech.org.il/en/about
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https://edu.technion.ac.il/about/deans-message/?lang=en
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https://sdgs.un.org/goals
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the part of the citizens that are engaged the Lab offers civic empowerment, educational outcomes and the
enjoyment of being part of a scientific endeavour71.

Case Study #10: Australian Museum Center for Citizen Science72
Australian Museum Centre for Citizen Science (AMCCS) was established in 2015 in Sydney by the Australian
Museum Research Institute. The creation of the CS centre was led by the need to support the promotion and
further development of existing CS projects run by the Australian Museum Research Institute as well as to
create a platform for future projects.
The Australian Museum Research Institute holds long expertise and experience in performing Citizen Science
projects. In fact, the Australian Museum Centre for Citizen Science (AMCCS) is considered to be a national
and international leader in citizen science giving the opportunity to anyone around the world to be engaged
in projects and contribute to Australian scientific research. AMCCS is currently the leading museum contributor of biodiversity data to the national portal (Atlas of Living Australia) for sharing records of Australia’s flora
and fauna73.
The main scientific fields of research are related to the following challenges74:
▪
▪
▪

Climate change impacts on biodiversity;
Detection and biology of pest species;
Understanding what constitutes and influences effective biodiversity conservation.

The centre utilises a range of learning approaches, combining face-to-face interactions and digital initiatives
to inform and engage citizen scientists and researchers.
Some of the project currently running include75:
•
•
•
•

DigiVol: aims at digitising the 21 million items in the Australian Museum collections and also provide
other institutions with a platform to digitise their own collections;
FrogID: a national CS project where people are recording frog calls with a smartphone;
Australasian Fishes project: a project that builds an “image library” collecting observations of Australian and New Zealand fishes;
Date a fossil: a project that documents the impact of environmental change on past ecosystems by
using data on the age and composition of fossil deposits;
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https://ayeletlab.net.technion.ac.il/the-technion-madatech-citizen-science-lab/
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https://australian.museum/get-involved/citizen-science/
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https://www.parliament.nsw.gov.au/tp/files/76870/AM%20-%20Annual%20Report%202018-19.pdf
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https://australian.museum/get-involved/amri/
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https://australian.museum/get-involved/citizen-science/
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•
•

The WingTags projects: the Royal Botanic Garden, University of Sydney and Australian Museum research Sydney’s cockatoo and ibis populations;
Hollows as Homes: the Australian Museum, the Royal Botanic Garden Sydney and Sydney University
launched this project to assess tree hollow availability, as hollows are an important but limited resource for wildlife in urban and agricultural areas.

By the topic and content of the CS projects running it is assumed that the SDGs targeted by this initiative are
13 Take urgent action to combat climate change and its impacts, and 15 Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat desertification and halt and reverse land degradation and halt biodiversity loss.
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6 Correlation matrix analysis
Correlation matrix analysis is a table showcasing the correlation coefficients between several variables. It is
a very common approach to summarize a large amount of data in order to identify patterns, to provide input
into other analyses, as well as a diagnostic when checking other analyses76. In the current report, we use
correlation matrix analysis to compare the case studies presented in section 5.2 in order to perform a crosscase comparative analysis and thus generate insights into how success factors and barriers variate across CS
initiatives performed by RPFOs and reveal patterns that can help INCENTIVE design tailored Citizen Science
Hubs for the partner RPFOs.
As a first step to the analysis, three (3) variables were set as “dependent” to estimate an indicative total
performance of each case study. These three (3) variables were selected according to the literature review
(see section 4) and the availability of online information. These included:
▪
▪
▪

Number of projects developed by the initiative so far;
Number of funding sources i.e. how many different types of funding support the initiative (eg. Institutional funding, donations, governmental funding etc.);
Openness of data i.e. if the data collected are open and accessible by all.

The above listed variables were bucketed as presented in Table 4 below. Then values assigned to each case
study with the bucketed variables based on the information collected through the desk research (presented
in section 5.2). The total performance per case study was calculated (Table 5).
Tab le 2: D epe nden t v ar i abl es b uc ket in g

Dependent variables bucketing

76

1

2

3

Number of funding sources

1 source of
funding

2 sources of funding

>2 source of funding

Number of projects

Up to 5

5-10

>10 projects

Openness of data

N/A or Closed
data

Open data only for the
community involved

Full open data

https://www.displayr.com/what-is-a-correlation-matrix/
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Tab le 3: To ta l p er fo rm a nce pe r c ase stud y

Case Studies
Topfit Citizenlab
CS - CC
Citizen Science Lab
Cape Citizen Science
Technion - MadaTech Citizen Science Lab
Citizen Cyberlab
Australian Museum Center for Citizen Science
Que Pasa Riachuelo?
Aurosaurus
Snapshot Safari

Funding
model
3
3
1
2
2
3

Number of
projects
2
2
3
3
3
3

Open
Data
1
2
1
1
3
3

2
3
2
3

2
1
1
3

3
3
2
1

Total performance
2.0
2.3
1.7
2.0
2.7
3.0
2.3
2.3
1.7
2.3

Following the estimation of the indicative total performance per case study according to the dependent variables set, a list of independent variables was created to perform a correlation matrix analysis. The list of
independent variables included:
▪

▪
▪
▪
▪
▪

Level of CS of the initiative i.e. level 1: crowdsourcing – citizens as sensors, level 2: distributed intelligence – citizens as basic interpreters, level 3: participatory science – participation in problem definition and data collection, level 4: extreme – collaborative science, problem definition, data collection and analysis);
Multidisciplinarity i.e. how many different scientific fields are targeted by the initiative;
Number of partners/stakeholders involved in the initiative;
Number of years since the establishment of the initiative;
Number of SDGs addressed through the initiative and its projects;
Spatial Level of focus of the initiative i.e. local, national, continental or global.

These independent variables were also bucketed as presented in Table 4 and values were assigned per case
study (Table 5).
Tab le 4: In dep ende nt v ar iab l es bu ck et ing

Independent
variables

Independent variables bucketing
1

2

3

Level of CS

Level 1 & Level 2

Level 3

Level 4

Multidisciplinarity

1 scientific field

2-3 scientific fields

>3 scientific fields
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Number of partners/stakeholders involved

1 partner

2-3 partners

>3 partners

Number of years
since establishment

1-5 years

5-10 years

>10 years

Number of SDGs

1

2-3

>3

Spatial Level of
focus

Local/national

Local/national /continent

Local/national/continent/global

Tab le 5: Ca se st ud ies ’ v alu es p er i ndep end ent v ar iab l e

Independent variables

Case Studies

Level of CS

Multidisciplinary

Topfit Citizenlab
CS - CC
Citizen Science Lab
Cape Citizen Science
Technion - MadaTech
Citizen Science Lab
Citizen Cyberlab
Australian Museum
Center for Citizen Science
Que Pasa Riachuelo?
Aurosaurus
Snapshot Safari

3
3
2
3

3
3
3
3

3
3
3
3

Numbers of
years
2
1
3
2

3

3

3

1

2

3

3

2

2
3

3
3

1
3
3
2

3
2
3
3

2
3
1
3

2
2
2
3

2
1
3
2

2
1
2
1

Number of partners involved

Level
of
SDGs
focus
1
1
3
3
2
2
3
2

The final step included the calculation of the Pearson Correlation coefficient (correlation matrix approach)
(Table 6). Each cell in the Table 6 shows the correlation between two specific variables. It also presents the
correlation of each independent variable with the total performance.
The degree of correlation is highlighted as follows:
▪
▪
▪
▪
▪

Perfect correlation: If the value is near ± 1;
High degree of correlation (strong correlation): between ± 0.50 and ± 1;
Moderate degree of correlation (medium correlation): ± 0.30 and ± 0.49;
Low degree of correlation (small correlation): below + 0.29;
No correlation: When the value is zero.
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Tab le 6: Co r re lat io n m a tr ix

Level of CS

Multidisciplinarity

Number of partners/stakeholders involved

Number of
years since establishment

Spatial Level
of focus

Number of
SDGs

Level of CS

1.0

Multidisciplinarity

-0.2

1.0

0.1

-0.2

1.0

-0.5

0.0

0.0

1.0

Spatial Level of focus

0.0

0.5

-0.3

-0.2

1.0

Number of SDGs

0.0

0.4

0.0

-0.6

0.7

1.0

Total performance

-0.2

-0.1

0.4

-0.4

0.1

0.5

Number of partners/stakeholders involved
Number of years since establishment
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Total performance

1.0

7 Good practices of citizen science initiatives driven by RPFOs
across the globe
The total performance of the case studies based on the number of projects that they implement/have implemented, the number of funding sources that support them and the level of openness of data that characterises them has led to the identification of some good practices. It seems that among the case studies analysed
within the current study and with the particular variables set, the Citizen Cyberlab and the Technion - MadaTech Citizen Science Lab can serve as very good examples of successfully operating CS initiatives (co)-established by RPFOs in terms of number of projects that they implement/have implemented, number of funding sources that support them and level of openness of data. Good examples are also Topfit Citizenlab, the
CS – CC, the Australian Museum Center for Citizen Science, the Que Pasa Riachuelo?, the Cape Citizen Science
and the Snapshot Safari initiatives.
The analysis of the results of the correlation matrix analysis (Table 6) may lead to some interesting indications
about potential correlations that exist between some characteristics of a CS initiative such as the Level of CS
- according to categorization by Haklay (Haklay, 2013)), the multidisciplinarity, the number of partners/stakeholders involved, the number of years since the establishment, the Spatial Level of focus, the number of SDGs
targeted and the total performance of the initiatives.
Focusing on the correlation between the various variables included in Table 6, it seems that many of them
are positively correlated with the total performance of a CS initiative. In particular, the number of stakeholders/partners involved and the number of SDGs targeted by the initiative are positively correlated with the
total performance of the initiative (medium and strong correlation respectively). On the other hand, the level
of CS implemented and the number of years of establishment seem negatively correlated with the total performance (low and medium correlation respectively).
Strong positive correlation seems to exist between the (i) spatial level of focus and the number of SDGs targeted, (ii) spatial level of focus and the multidisciplinarity of the initiative. Nevertheless, strong negative correlation appears to exist between the number of years since establishment and the number of SDGs targeted
as well as the level of CS performed.
As a matter of fact, the literature review and the case studies analysis indicate that a multidisciplinary initiative may lead to the development of more projects across many scientific fields covering a wide spectrum of
citizens interest but also facilitating the collaboration and knowledge transfer between various scientific
fields (eg. TOPFIT CitizenLab, CS – CC, Citizen Science Lab, Cape Citizen Science, Technion - MadaTech Citizen
Science Lab, Citizen Cyberlab). Similarly, the desk research showed that the more partners/stakeholders are
involved in an initiative the more the number or scope of projects are expanded plus high level of Citizen
Science can be performed since is supported by many different types of stakeholders who bring experiences
and tools.
No correlation is observed among the number of years of operation and the multidisciplinarity level as well
as the number of stakeholders/partners involved.
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