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Abstract: Both the sustainability discourse and the debate on citizen science are strongly focused on 

the natural and technical sciences. However, numerous participatory research activities can be iden-

tified in the social sciences and humanities that address sustainability issues of various kinds. How-

ever, these have hardly been studied so far, and their contribution to addressing sustainability chal-

lenges is poorly known. The study investigates which sustainability topics are taken up by citizen 

science in the humanities and social sciences, which factors influence the choice of topics, and its 

implications. For this purpose, the concept of Citizen Social Science (CSS) is taken up and sustaina-

bility is operationalized via the Sustainable Development Goals (SDG) and its specific Targets. 

Based on a collection of CSS activities in Germany, the addressed sustainability topics are identified 

accordingly. The findings indicate a focus on three of the 17 SDGs, while at the same time the project 

consortia are very heterogeneous and, depending on their composition, focus on different topics.  

CSS shows particular strengths here through its multi-stakeholder approach. However, the linking 

of Citizen Science with the SDGs requires further formalization so that its transformative effects can 

be incorporated into SDG monitoring and the scientific institutions need additional incentives to 

participate in CSS. 
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1. The social dimension of sustainability 

The need for economic and societal transformation towards sustainability is imperative 

as global problems continue to grow. Sustainability refers both to challenges in physical 

environments, such as the preservation of biodiversity or the protection of natural liveli-

hoods, and to socio-economic phenomena, such as poverty or inequalities [1]. As a com-

mon set of goals, reference is usually made to the Sustainable Development Goals (SDGs) 

of the United Nations.1 The SDGs represent an operationalization of the sustainability 

requirements at the political level. They intend to make developments observable based 

on indicators and to make the need for political action visible.  

Such solutions require scientific support, which cannot only be ordered – structurally 

and programmatically – top-down via political decisions. They also is a need to involve 

society via bottom-up processes. Citizen science (CS), i.e. the participation of non-profes-

sional researchers in research activities, can play an important role here. On the one hand, 

research with citizen participation opens up additional epistemic access and knowledge 

bases that can generate new knowledge and stimulate knowledge and innovation and 

discussion processes; on the other hand, citizen participation can increase the acceptance 

of social transformation processes and already achieve concrete effects.   

 
1. The 17 SDGs are sustainability goals ratified by the United Nations in 2015 and signed by all member states, which are 

intended to serve as guiding principles for sustainable development in all areas of life worldwide [2]. 

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 20 June 2022                   doi:10.20944/preprints202206.0264.v1

©  2022 by the author(s). Distributed under a Creative Commons CC BY license.

https://doi.org/10.20944/preprints202206.0264.v1
http://creativecommons.org/licenses/by/4.0/


While much of Citizen Science takes place in the technical and natural sciences [3], 

CS that is situated in the humanities and social sciences – Citizen Social Science (CSS) - is 

increasingly receiving attention [4]. This also has epistemological reasons: “social sciences 

and humanities help understanding the human dimension and open a broad methodo-

logical spectrum for enriching scientific research with new approaches and for boosting 

public participation” [5]. Where calls for transformative science are being made, technical 

solutions will not do alone, for they require changes in the habits, attitudes, and behaviors 

of social groups. In this respect, citizen science projects that address humanities and social 

science topics and traditions can be an important building block for sustainability-related 

research and transformation. 

The fact that citizen science addresses relevant challenges in the context of sustaina-

bility has also been studied several times recently [6],[7],[8]. However, the sustainability 

is mostly discussed for Citizen Science in general, and thus looks predominantly at tech-

nical and scientific phenomena [9]. Studies that frame CS explicitely in the context of the 

SDGs have also been observed in recent years [10],[11],[2]. However, a specific focus on 

CSS and the SDGs is missing so far. This is desirable because the SDGs operationalize 

scientifically evident problems of great scope, for which the humanities and social sciences 

can make its specific as well as complementary contributions. A better understanding of 

the contributions of CSS would help at the policy level to develop appropriate support for 

CSS in the context of sustainability issues. An important factor in policy support for CSS 

is also that such bottom-up approaches are able to increase the acceptance and legitimacy 

of sustainable transformations in society [8]. This is because participatory research can 

create “socially robust” knowledge [12] and, in this respect, is a means of strengthening 

the acceptance and communication of sustainable (social) innovations. Current science 

policy agendas regarding Citizen Science do reflect this notion [13],[14]. This also brings 

to the fore the problem of who actually are or should be the driving actors or, put simply, 

who is responsible for CSS? After all, for participation, civil society must be involved, and 

for Citizen Science, scientific institutions do not always have to be the initiators of the 

projects [15].  

This leads to the following research question: Which SDGs are addressed by CSS and 

how are these related to specific factors – in particular actor compositions and participa-

tion intensity? This study takes a look at a sample of CSS activities in Germany and shows 

which of the SDGs are addressed. It also takes a look at structural characteristics and im-

plementation conditions in order to classify the results. Finally, conclusions are drawn 

with regard to the contribution of CSS and related research policy. 

 

1.1 Growing importance of Citizen Social Science 

As mentioned earlier, Citizen Science is increasingly being discussed in terms of the hu-

manities and social sciences, i.e. CSS. In this respect, CSS is now recognized as an im-

portant field within Citizen Science [16],[17]. However, the debate around CS is still dom-

inated by technical and natural science perspectives, and CSS is generally less well known 

[18],[19],[3]. One reason for this is that CSS builds on distinct traditions and practices of 

participatory research, such as participatory action research or living labs, that often forgo 

self-attribution as CS. In scholarly discourse, however, these connections are certainly 

drawn [20],[6],[5]. At least three streams are discernible in the scientific consideration of 

CSS: questions of the goals and purposes of CSS, questions of scientific quality and imple-

mentation hurdles, and questions of relevance to science policy. 

The first stream includes works that contrast CSS primarily as a method for 

knowledge generation with CSS as an approach for additional objectives, such as the de-

mocratization of science, scientific quality assurance, or real experiments [4],[21]. The 

characteristic of social science research, namely to make complex social phenomena expli-

cable, represents a particular contribution of interdisciplinary Citizen Science or CSS [5]. 

Especially in CSS projects with intensive citizen participation, methodological reflection, 

theoretical reflection, as well as contextualization are a potential worth emphasizing [22]. 
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In addition, CSS as a bottom-up approach facilitates the integration of the perspectives of 

vulnerable groups and thus opens up additional areas of knowledge [23],[24]. 

In addition to such debates, the special challenges associated with CSS have come 

into foucs. Heiss and Matthes [25], for example, describe hurdles in mobilizing target 

groups, ensuring data quality, and ethical issues. This also involves even more active cit-

izen participation in CSS, via different and project-specific formats, and critical engage-

ment of science with the contemporary society [26]. In general, qualitative research meth-

odology, which is important in CSS, is under the constraint of limited resources because 

these methods are often accompanied by large time commitments. Here, an appropriate 

combination of scaling research design, outreach to the public, and civic self-organization 

can help CSS projects succeed [27]. 

A third stream would be science policy discourses around CS that implicitly or ex-

plicitly co-address CSS. These might include the Ten Principles of Citizen Science [28], the 

overlap with science policy programs such as Responsible Research and Innovation [29], 

and the general potential of CS to influence policy agendas through science-based evi-

dence and appropriate governance of activities [30]. An overview of the European CS 

landscape, the representation of CSS in it, and its institutional anchoring in individual 

states can be found in Vohland et al. [31], for example. In Germany, for example, there are 

science policy agendas [13],[32], but also positions of communities of practice 

[33],[18],[25],[34] that also draw attention to the importance of social sciences and human-

ities for Citizen Science. 

 

1.2 Impact of Citizen Science with regard to sustainability 

CS and CSS have been, moreover, the subject of studies on their societal or sustainability-

related impact. Although concrete impacts are reported in many case studies, the debate 

very often emphasizes obstacles and preconditions for broader impacts. Bonney [35] 

points to what he sees as some important conditions for broader CS participation and 

impact. These include (i) that data quality could be improved through increased use of 

triangulation of multiple data sources; (ii) that greater participation could be achieved 

through better recognition of individual practice benefits; (iii) that digital platforms need 

to be more responsive to the needs of bottom-up projects; (iv) that all key stakeholders in 

community projects need to be involved; and (v) that cross-project structures for CS need 

to support the development and implementation of CS projects.  

Despite the widely expressed ambitions of CS projects in terms of its educational im-

pacts, it should be noted that knowledge acquisition by co-researchers does not neces-

sarily go beyond project-related expertise, i.e., participants' attitudes toward science or 

the environment or their understanding of the scientific process do not change signifi-

cantly as a result of participation in CS [36]. 

However, for Citizen Science to be more effective in contributing to sustainability 

transformations, there is a need for even broader participation in research in three respects 

[1]: (1) the diversity of participants, e.g., in terms of socioeconomic status, gender, and 

scientific literacy; (2) the number of participants; and (3) the intensity of participation in 

terms of depth and timeframe. Only in this way could the necessary critical mass of en-

gaged people, generated data, and diversity in the knowledge base for research, innova-

tion, and learning be achieved to bring about the changes necessary for greater sustaina-

bility. Moreover, it is often pragmatic realities and cumbersome process flows in the col-

laboration of different actors that impose major hurdles to far-reaching ambitions of CSS 

projects [7]. In this context, Bonney et al. [37] emphasize the effects of community-based 

projects that can bring together very different population groups. This requires a targeted 

recruitment strategy that appeals to diverse groups of volunteers [38]. 

Another important aspect is monitoring the impact of CS projects. Sprinks et al. [39] 

note that impact measurement in CS projects often includes both, thematically focused, 

isolated indicators and broader, integrated assessments. However, general principles and 

frameworks of impact measurement have been lacking and are very difficult to standard-

ize due to the diversity of citizen science topics, intervention designs, and complexity of 
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outcomes. Here, Wehn et al. [40] propose a pragmatic approach to impact measurement 

via a storytelling scheme that evaluates and communicates their policy impacts to a 

broader audience. The measurement issues are also relevant with regard to the Sustaina-

ble Development Goals, including very specifically in relation to the SDGs. Fritz et al. [2], 

for example, develop a concept outlining how citizen science could be integrated into of-

ficial reporting tools for the SDGs. Data from participatory research projects should also 

be collected, documented, and reported to national monitoring bodies. However, suitable 

data are still lacking for many of the 244 indicators, partly because very large data sets are 

needed for monitoring [10],[1]. Furthermore, data should be made freely available within 

the framework of open data policies so that they can be used for further sustainability 

research [41]. 

 

1.3 Findings on Citizen Science and the SDGs 

Conceptually, the link between Citizen Science and sustainability has already been estab-

lished extensively and complemented by empirical findings. For example, Fraisl et al. [10] 

provide an overview of the areas in which citizen science already contributes and could 

contribute data to the SDG indicator framework. For this purpose, they investigated citi-

zen science projects listed in various internet portals and through a citation analysis. Their 

result: Citizen science could contribute to 76 of the 244 indicators assigned to the SDGs. 

In particular, for SDG 15 “Life on Land”, many indicators were found that are already 

being actively incorporated into SDG reporting. Actions to integrate Citizen Science data 

into SDG reporting have also been ongoing for some time [42],[43]. 

Moczek et al. [9] asked 125 European citizen science actors which SDGs their projects 

contribute to. Here, three SDGs were mentioned particularly often: SDG 3 “Good Health 

and Well-Being”, SDG 4 “Quality Education”, and SDG 15 “Life on Land”. Respondents 

considered it potentially possible that all SDGs could be supported with Citizen Science. 

Using a similar methodological approach, Shulla et al. [44] interviewed a total of 82 prac-

titioners from various disciplines, citizen scientists, policy makers, and researchers. Goals 

4 “Quality Education”, 11 “Sustainable Cities and Communities”, and 13 “Climate Ac-

tion” were most frequently named by the surveyed practitioners as relevant to their work. 

This is similar to the trend observed by Salvia et al. [45] for scientific research in general.  

However, qualitative interviews among CS coordinators, such as that of Sprinks et 

al. [39], show that aspirations for closer coupling of citizen science and the SDGs in a citi-

zen science context are complex to implement. The main obstacles are the very generalized 

character of some of the SDGs, which offers few linkages for concrete CS projects, and the 

low level of formalization of the link to the SDGs. Conversely, the linkage is successful if 

the project can be more easily associated with the SDGs and the project methodology can 

objectively measure indicators. 

In a case study evaluation of 30 CS projects, Ballerini and Bergh [11] find that the 

projects do have concrete local impacts in terms of sustainability, such as educating and 

engaging communities and influencing local policy-making. As such, they could provide 

much-needed local and contextual data for the SDGs. What hinders them, however, is that 

projects are currently rarely aligned with the SDGs or their reporting systems. This, they 

argue, is related to a widely perceived lack of knowledge about the goals as well as low 

levels of collaboration with the United Nations bodies, which discourages projects from 

delivering data. In this context, Shulla et al. [44] also emphasize the need for institution-

alization of CS representation in national and international SDG processes. 

2. Materials and Methods 

This section describes the methods used to identify CSS in Germany. This includes a def-

inition of CSS, which forms the basis for the construction of the CSS project database and 

central characteristics of the projects. 
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2.1 Working definition of CSS 

In this study, CSS is understood following the approach of Göbel et al. [46] as scientific 

research in the humanities and social sciences conducted in collaboration between profes-

sional and non-professional researchers (or co-researchers). CSS is characterized by three 

central dimensions: (1) Scientific research in this context means the method-guided gen-

eration of theory- and application-oriented knowledge. CS here is to be understood in 

terms of participatory research as one of the multiple ways in which the public partici-

pates in the production of scientific knowledge [47]. Different practices of participatory 

knowledge generation are considered, such as data collection and analysis or experi-

mental production of physical prototypes. (2) CSS refers to CS activities in the humanities 

and social sciences that address phenomena of social interaction, culture, and intellectual 

life using a wide range of quantitative and qualitative methods. This approach takes into 

account approaches that are primarily disciplinary in nature, such as history, sociology, 

political science, or linguistics, as well as those that bring humanities or sociological per-

spectives to interdisciplinary collaboration. (3) Collaboration takes place between profes-

sional and non-professional researchers. Non-professional researchers are persons who 

voluntarily participate in research activities but do not work professionally in the respec-

tive scientific field [48]. Accordingly, co-researchers can also be professional scientists in 

another field. The main purpose of this definition is to identify projects that are CSS in 

nature and to be able to assign central characteristics to them through our own research. 

 

2.2 Data basis and methods of analysis 

As mentioned above, the study is exploratory in nature, i.e., it provides a picture of the 

current CSS landscape without claiming to conclusively determine the absolute number 

of projects. For this purpose, a database of CSS projects active in Germany was estab-

lished. In order to identify suitable CSS activities, a term thesaurus first had to be formed, 

on the basis of which a broadly based document and Internet search could be carried out. 

For this purpose, the terms used in relevant publications were consulted (including Citi-

zen Science, Citizen Science, Participatory Research, Action Research, Living Lab, Science 

Shop, Crowdsourcing, Science Café, as well as its German translations). Furthermore, the 

projects listed on what is probably the most comprehensive portal for Citizen Science pro-

jects in Germany (www.buergerschaffenwissen.de) was analyzed according to the criteria 

that fit the definition of CSS. In addition, funding programs and databases of the federal 

government and some federal states were evaluated as further registers for potentially 

relevant CSS activities. The searches took place between March 2019 and March 2021, with 

new hits added incrementally to the database after an initial major search.  

The relevant CSS activities were compiled into a database. For each activity, a num-

ber of characteristics were researched: Name of the project, website, subject area, focus, 

funding source, funding agency, funding program, annual funding volume, duration, fed-

eral state, degree of lay participation, academic location, leading institution, other institu-

tions/groups involved, number of institutions involved, address and contact information. 

The classification of the subject area was first done in open coding. In a second step, all 

topic classifications were consolidated and summarized as far as possible. For the degree 

of lay participation, an assessment was made based on the available information, follow-

ing Bonney et al. [49], along three characteristics: contributive (weakest form), collabora-

tive, and co-creative (strongest participation). Projects were distinguished between intra-

academic and extra-academic, depending on whether or not the lead institution was an 

academic institution.  

Coding of the addressed SDGs and corresponding targets was done on a case-by-

case basis based on available material (project descriptions, brochures, other website con-

tent). The targets and sub-targets were taken from the SDG website (https://sdgs.un.org). 

In the process of coding, the references to the sub-goals were first identified. The key-

worded subgoals then yielded the SDGs that were addressed in a project.  

Simple counts and percentages for defined subgroups of different compositions were 

used for the evaluation. Since it is not a randomized sample of projects from a defined 
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population, but a set of projects that could be identified with the described methods, with-

out clarity about the total number of matching projects in Germany, no stochastic methods 

for significance and reliability of the numbers are needed. At the same time, this does not 

allow any statement on the representativeness of the data. Instead, a weak form of repre-

sentativeness can be assumed, provided that the search techniques do not contain system-

atic gaps that distort the composition of the hit list of CSS projects.  

3. Results 

3.1 Key characteristics of the CSS projects 

The 122 CSS projects identified through the research were characterized by a majority of 

non-academic organization leading the consortia. Thus, 61 percent (n=72) of the projects 

were led by a non-academic institution and 33 percent (n=43) were led by an intra-aca-

demic, i.e., a university or non-university research institution. In five percent of the cases 

(n=7), consortium leadership was evenly split. Among the leading non-academic institu-

tions, municipalities are found in half of the cases (n=37), in addition there are associations 

(n=20), NGOs/foundations (n=9), interest groups (n=3) and governmental institutions 

(n=3). The consortia in about two thirds of the cases consist of more than one participating 

institution. On average, there are 4.1 institutions (Median=2, σ=4.9), with non-academi-

cally led projects having more partners on average than intra-academic projects (4.6 vs. 

2.9). This means, while mostly there are few partners, there are cases with a large number 

of partners in the consortium. 

For the financing of the projects, it was possible to determine for most cases, but not 

all, from which side funding was received. The most important sponsor here is the federal 

government, in particular the Federal Ministry of Education and Research, which was the 

main or co-funder in at least 56 of the 118 projects (47 %). Other sponsors include the Ger-

man Environment Agency (“Umweltbundesamt”), state ministries, EU authorities, mu-

nicipalities and foundations. 

Another aspect is the disciplinary orientation of the projects. Here, a distinction can 

be made as to whether social science, humanities or transdisciplinary topics are ad-

dressed. Projects were classified as transdisciplinary if their primary focus is on research 

fields that also include disciplinary perspectives from the natural and technical sciences. 

Topics of transdisciplinary research are most frequently classified as sustainability, edu-

cation, culture and urban development. Several disciplinary classifications of projects 

were allowed. In 74 percent (n=88), the projects were classified as social sciences, while 

only 29 percent (n=35) were classified as humanities. Here, there were mainly projects on 

homeland research, genealogy, digitization (of cultural heritage). In 60 percent (n=71), a 

transdisciplinary orientation was found, thematically often linked to sustainability, edu-

cation and urban development.  

The type of citizen participation also varied in the projects. This assessment is based 

on the three-level classification of citizen participation in research according to Bonney et 

al. [49], which was applied to the identified projects. Thus, in 40 percent (n=48) of the 

cases, project descriptions and materials envisioned contributive participation, i.e. citizens 

contribute to the project primarily through opinions, assessments, collecting or counting 

data. About one-third (n=39) of the projects involved citizens collaboratively, i.e., in addi-

tion to collecting data, they also help refine the project design, analyze data, or dissemi-

nate results. Finally, 27 percent (n=32) exhibit characteristics of co-creative citizen partici-

pation, in which at least some citizens are actively involved in most or all steps of the 

scientific process. Compared to the study by Moczek et al. [9], where two-thirds of the 

managers of citizen science projects stated that citizen researchers had a collaborative role, 

the distribution here seems much more balanced across the three stages. This may be re-

lated to the fact that 62 percent of the projects there were assigned to the natural sciences, 

in which counting and collecting tasks play an important role.  
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Table 1. Key characteristics of identified CSS projects 

Disciplinary Affiliation Participation type* Consortium Leader 

Social Sciences 74% Contributory  40% intra-academic 34% 

Humanities 29% Collaborative  33% extra-academic 61% 

Transdisciplinary Research 60% Co-created 27% equal 5% 

N 119 N 119 N 119 

Note: *) Classification according to [49] 

Source: CSS project database 

 

3.2 Addressing sustainability goals 

In an evaluation of the project database, the project descriptions were taken as the basis 

for assigning the 17 sustainability goals. For the coding, the sub-goals assigned to the goals 

were used, which specify the scope of relevant activities in more detail.  

To illustrate the coding with an example, the project “Novel Food versus Old Food”2 

is used. In this project, between 2017 and 2020, school students worked on both social and 

natural science issues related to sustainable food, for example, by self-conducted citizen 

surveys and experiments that examined, among other things, the acceptance of insect-

based foods. The project thus contributed to Target 2.4 (“...ensure sustainable food pro-

duction systems...”) as well as Target 2.7 (“...learners acquire the knowledge and skills 

needed to promote sustainable development...”). Accordingly, SDGS 2 and 4 are consid-

ered addressed.  

Of the 118 projects, 105 were attributed to the SDGs; for the remaining 13, a link to 

the subgoals of the SDGs was not sufficiently evident.3 By far the most common was Goal 

11, “Sustainable Cities and Communities”, which applied in 58 percent of cases (n=71). 

This is followed at some distance by Goal 4 “Quality Education” at 37 percent (n=45). Be-

hind that are Goal 9 “Industry, Innovation and Infrastructure” (18%), Goal 17 “Partner-

ships for the Goals” (15%) and Goal 3 “Good Health and Well-Being” (13%). Other SDGs 

are found in single-digit percentages of all projects. Overall, CSS projects addressing these 

goals were found for 13 of the 17 SDGs. (Figure 1) 

 
2. https://www.biologiedidaktik.uni-

osnabrueck.de/forschung/forschungsprojekte/nachhaltige_ernaehrung_in_und_um_osnabrueck.html (accessed: June 15 2022) 

3 These worked especially thematically in the field of geneaology, sporadically archaeology and urban history. 
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Figure 1. Share of CSS projects that address specific Sustainable Development Goals 

Note: N=105. Thematic mapping of CSS activities based on Internet searches and self-descriptions; 

Source: CSS project database 

In any case, the dominant position of sustainability-related projects in cities and munici-

palities as well as education-related projects is clearly recognizable. It must be taken into 

account that in almost all cases the CSS projects are not active globally, but predominantly 

regionally or within Germany. Together with the citizen science approach, which moreo-

ver primarily addresses social science and humanities issues, it should come as no sur-

prise that not all SDGs are addressed equally. It is worth taking a closer look at which sub-

goals are affected in order to highlight the specific strengths of CSS with regard to the 

SDGs. (Figure 2) 

For example, sub-goal 4.7 was most frequently attributed to projects (n=38). This is 

explained by the relative breadth of the sub-goal: “4.7: By 2030, ensure that all learners ac-

quire the knowledge and skills needed to promote sustainable development, including, among oth-

ers, through education for sustainable development and sustainable lifestyles, human rights, gender 

equality, promotion of a culture of peace and non-violence, global citizenship and appreciation of 

cultural diversity and of culture’s contribution to sustainable development.” 

Several aspects led to the coding of individual projects: “global citizenship and ap-

preciation of cultural diversity”, “human rights, gender equality, promotion of a culture 

of peace and non-violence”, “culture's contribution to sustainable development”, and 

“knowledge and skills needed to promote sustainable development”. The addressing of 

SDG No. 4 “Quality Education” is thus primarily shaped by cultural education aspects of 

sub-goal 4.7, which itself is only one of ten sub-goals with other education aspects. More-

over, 4.3, 4.4 and 4.5 were identified as additional sub-goals of SDG 4 in the projects.  

The breakdown of SDG No. 11, on the other hand, was clearly coded more broadly 

along the subgoals. Subgoals 11.2 (“...access to safe, affordable, accessible and sustainable 

transport systems...”, n=15), 11.3 (“...inclusive and sustainable urbanization and capacity 

for participatory, integrated and sustainable human settlement planning and manage-

ment…”, n=27), 11. 4 (“...protect and safeguard the world's cultural and natural heritage”, 

n=16) and 11.7 (“...access to safe, inclusive and accessible, green and public spaces...”, n=9) 

and 11.a (“...links between urban, peri-urban and rural areas...”, n=23).  
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Because the other SDGs were assigned much less frequently, the breadth of sub-goals 

addressed is also less – mostly one or two sub-goals. Due to its frequency (n=18), sub-goal 

No. 17.17 (“Encourage ... public, public-private and civil society partnerships ...”) is also 

worth mentioning. 

 

Figure 2. Number of CSS projects that address specific SDG targets 

Note: N=105. Thematic mapping of CSS activities based on Internet searches and self-descriptions; 

Source: CSS project database 

The SDGs are not equally served by the CSS projects and there are differences related to 

structural features. This is particularly evident in the organizational design and the par-

ticipation approach. These present themselves as follows (Figure 3): 

• In comparison, projects initiated within academia are more strongly aligned with 

SDG 4 (“Quality Education”) (48% of projects in this group vs. 28%), while non-aca-

demic projects are overrepresented in SDG 17 (“Partnerships for the Goals”) in par-

ticular and active with a higher proportion within their group in SDG 11 (“Sustaina-

ble Cities and Communities”) compared to the intra-academic projects.  

• Smaller project consortia with up to three partners are slightly less likely to be active 

in SDGs 4, 11 and 17 – and are more broadly distributed across all identified SDGs 

(see Figure 1). However, the differences between the two groups are not particularly 

striking, so consortium size appears to have little impact on addressing SDGs.  

• Contributive projects are comparatively frequently associated with SDG 17 and SDG 

8 ("Decent Work and Economic Growth"); for other SGDs, they are roughly on par 

with the other two participation levels. Collaborative projects are again distributed 

very similarly to co-creative projects along the frequently identified SDGs. 

 

1 1 1

4
3

1
3

1

38

1
2 2

1
3

8

5

2
1

4

15

27

16

3

9

25

1 1
3 3

2 2
1

6

3

18

0

5

10

15

20

25

30

35

40

2.
4

3.
3

3.
4

3.
8

4.
1

4.
3

4.
4

4.
5

4.
7

6.
6

7.
1

7.
2

8.
3

8.
6

8.
9

9.
1

9.
4

9.
5

10
.2

11
.2

11
.3

11
.4

11
.6

11
.7

11
.a

11
.b

12
.2

12
.3

12
.8

13
.3

15
.5

16
.6

16
.7

17
.7

17
.1

7

F
re

q
u

en
cy

Targets

Preprints (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 20 June 2022                   doi:10.20944/preprints202206.0264.v1

https://doi.org/10.20944/preprints202206.0264.v1


 

Figure 3. Consortium leader, consortium size and participation type for frequent SDGs (% within 

groups) 

Note: N=105. Thematic mapping of CSS activities based on Internet searches and self-descriptions; 

only SDGs that have been coded at least 10 times in total are shown; own calculations. 

Source: CSS project database Source: CSS project database 

Further differences become apparent when these characteristics are now considered for 

the frequently identified SDG targets in the CSS projects (Figure 4):  

• Target 4.7, which dominates for SDG 4, is also overrepresented in intra-academic in-

itiated projects, analogous to the previous figure. Conversely, extra-academic pro-

jects are comparatively common for Target 17.17. In contrast, no striking deviations 

can be observed in the subgoals of SDG 11. 

• With regard to the size of the consortium, consortia with up to three partners are 

visibly underrepresented in Targets 4.7, 11.3 and 11.4, while they are significantly 

overrepresented in Target 11.a. For larger consortia, Targets 11.4 and 4.7 in particular 

are relatively more frequent.  

• Co-creative projects are comparatively often represented in Target 4.7. For collabora-

tive projects, this applies to Target 11.2. Contributive projects, in turn, are compara-

tively overrepresented in Targets 11.3, 11.a and 17.17. 
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Figure 4. Consortium leader, consortium size and participation type for frequent SDG-Targets (% 

within groups) 

Note: N=105. Thematic mapping of CSS activities based on Internet searches and self-descriptions; 

only SDGs that have been coded at least 10 times in total are shown; own calculations. 

Source: CSS project database Source: CSS project database 

4. Discussion 

The analysis of the CSS database according to the Sustainable Development Goals (SDGs) 

shows clear focal points of the projects studied along individual SDGs. By and large, the 

results confirm work done by other authors on the topic. While “Good Health and Well-

Being”, “Quality Education”, and “Life on Land” are central themes in Moczek et al. [9], 

“Quality Education”, “Sustainable Cities and Communities” and “Climate Action” are 

central themes in Shulla et al. [44]. Here again, it is primarily “Sustainable Cities and Com-

munities” and “Quality Education”. So there is an overlap despite the different ap-

proaches in determining such figures. One factor that is weighted higher in this study is 

“Partnerships to achieve the goals”. This has to do with the fact that many of the projects 

are so-called “Future Cities” (“Zukunftsstadt”), a BMBF funding program4 for the devel-

opment and implementation of sustainable spatial development concepts with a strong 

emphasis on citizen participation. There, mainly alliances of municipalities, business and 

civil society organizations have been established – hence the grouping here to this specific 

SDG. It should also be added that the SDGs were coded somewhat more sparingly here 

than in Moczek et al. [9] and Shulla et al. [44]: while more than four SDGs are served on 

average per project there, here there are 1.7 SDGs per project. This is probably also due to 

the fact that concrete SDG Targets were first identified here, from which the SDGs then 

were derived. In contrast, the respondents in the other two studies were asked about the 

SDGs, which are formulated more generally than the Targets. However, the respondents 

may have had information on sustainability aspects of their projects that were not in the 

project descriptions and could not be considered in the coding of this study. 

Looking at the Targets of the SDGs, there is a strong concentration on one Target in 

the case of SDG “Quality Education”, while in the case of SDG “Sustainable Cities and 

Communities” there is a whole series of Targets addressed. In the former case, it should 

be noted that SDG 4 “Quality Education” focuses on formal education and related goals. 

This is usually outside the scope of Citizen Science. In sub-goal 4.7, informal or non-formal 

 
3. https://www.bmbf.de/bmbf/de/forschung/energiewende-und-nachhaltiges-

wirtschaften/zukunftsstadt/zukunftsstadt_node.html (accessed: June 16 2022) 
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education is mapped along a wide range of topics, which is why the connection to Citizen 

Science and its different topics is relatively easy to establish. In SDG 11 “Sustainable Cities 

and Communities”, on the other hand, there are more points of contact for CSS. The Tar-

gets describe different fields of action that can be addressed by Citizen Science: Mobility, 

participatory urban planning, integration of urban and rural development, housing, cul-

tural and natural heritage. Here, the transdisciplinary character of CSS comes to the fore: 

the connection of technical and social development goals. Compared to Fraisl et al. 2020 

[10], the weighting of the SDG targets is different here. They had identified numerous 

indicators for Targets, especially for SDGs 15, 11, 6, 7 and 1, for which Citizen Science 

could make significant contributions, but “Quality Education” does not play a major role 

there. For the differences it is essential that a) the authors focus on the measurability of 

the Targets, i.e. that impacts that are difficult to measure are relegated to the background 

and b) the entire breadth of Citizen Science is included and not only CSS. 

A distinctive feature of CSS that has rarely been considered in the debate on Citizen 

Science is the participation of governmental and civil society partners in the projects. In 

the description of the sample, it was pointed out that half of the projects are composed of 

more than two partners, including cases with more than ten partners. This also has to do 

with the tasks of the projects, in which networking of different actors (municipality, civil 

society, companies) or cooperation of several municipalities is often of central importance. 

In this respect, the frequent identification of SDG 17 “Partnerships for the Goals” and Tar-

get 17.17 is not surprising, but rather proves this. This circumstance does not come to the 

fore with such conciseness in studies that discuss Citizen Science in its breadth.  

Another observation from the findings that needs to be classified is that the partici-

pation intensity is comparatively high for projects related to SDG 4 and often lower for 

projects related to SDG 11 and 17. The context here is that the sample also includes a num-

ber of CSS projects from the BMBF's “Zukunftsstadt” funding program. In this program, 

projects with participation concepts were particularly successful in the application pro-

cess. Some of these participation formats met the CSS criteria, which is why they were 

included in the database. All of these projects were active in the area of SDG 11 and most 

of them were also active in SDG 17. In the vast majority of these projects, participation 

was designed to be contributive or collaborative. This is probably because the manage-

ment of these projects was always in the hands of the municipalities and the citizen science 

project is one component of several in the overall project. For the municipalities, such pro-

jects are embedded in larger urban development strategies and thus in a political frame-

work for action. In this respect, it seems reasonable to assume that CSSs initiated outside 

academia are not always particularly deliberative. Rather, it seems the other way around, 

because intra-academic CSS projects are particularly often present in SDG 4 and that is 

where co-creative projects are most likely to be. Intra-academic SDG 4 projects serve a 

wide range of topics (democracy, urban development, health, nutrition, history) and one 

can assume that academic initiators deliberately focus on intensive collaboration with co-

researchers due to the educational component of their projects. At the same time, unlike 

municipalities, research institutions are freer to design projects that do not have to be 

aligned with overarching political goals. At the same time, the majority of extra-academic 

SDG 4 projects are thematically active in history and the majority of participation is con-

tributive. The majority of co-creative non-academic pro-jects serve SDG 11. In short, intra-

academic projects rely much on co-creative research in SDG 4, non-academic ones mainly 

in SDG 11. 

It is also revealing what is not covered by the projects. One striking aspect of the CSS 

sample is that the topic of gender is never addressed directly in the sample. Although the 

project descriptions repeatedly mention inclusive or non-discriminatory education/citizen 

participation/infrastructure, etc., there are no projects in which gender is at the center of 

the objectives. The data cannot really explain this observation directly, but it can be as-

sumed that the topic of gender for CSS in Germany had not yet been properly tapped at 

the time of data collection. The gender related SDG 5 is represented with upper-middle 

frequencies in Moczek et al. [9] and Shulla et al. [44]. In this specific case and due to the 
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focus of the study on German projects, it can be said that most of the CSS projects depend 

on fixed-term funding and it is thus ultimately also a question of funding policy priorities.  

A general difficulty for the use of the SDGs is that the linking of project goals and 

impacts has so far been little formalized, i.e., projects rarely have concrete SDGs formally 

in their list of goals [39]. This also makes it difficult to assign them to specific sustainability 

goals. This does not only affect the SDG indicators. The question of CS data quality is a 

fundamental challenge that must always be solved on a project-by-project basis [50]. How-

ever, this does not yet guarantee that the sustainability issues addressed will be included 

in the monitoring of the SDGs. Here, the question arises whether such a convergence of 

data needs, to be provided in a decentralized manner by many CSS projects, is at all prac-

tical or desirable. Ultimately, the pressure to standardize could also severely hamper cre-

ativity and motivation in the projects. Also, such an instrumentalization of the CSS land-

scape could further fuel concerns that science uses CS to serve as an army of unpaid vol-

unteers who help solve current scientific problems at a lower price [47]. 

The relative frequency of a few of the SDGs in the CSS projects also corresponds with 

the observation of Sprinks et al. [39] that "the broad scope and global nature of certain 

SDGs ... also result in a lack of connection to certain projects." Many of the SDGs are geared 

to problems that are particularly serious in developing countries. Goals such as “No Pov-

erty” or “Zero Hunger” are also relevant for Germany, but possibly due to a combination 

of low awareness of the problems and a lack of established citizen science approaches, 

there are currently almost no corresponding activities. Here, too, the question arises 

whether public funding should pay more attention to citizen science, which also addresses 

the overcoming of poverty or food security. In this regard, it must also be taken into ac-

count that public participation is about facts as well as values.The linkage of scientific 

analysis and public deliberation has best potentials for effectively incorporating both facts 

and values into decision-making processes [51]. However, the extent to which the value 

reference, expressed for example in the democratization claim of Citizen Science, can re-

ally be fulfilled is controversial. For this, interests and opportunities for participation of 

the population would have to be evenly distributed [47]. CSS certainly has good opportu-

nities to reach target groups that have not been reached very much so far, but primarily 

through their thematic interest, less through their scientific framing [20]. 

Even if addressing the SDGs does not always lead to concrete quantifiable results, it 

is also relevant as a building block of sustainability-related scientific communication. Only 

a minority of the projects considered here specifically called out their specific SDG contri-

butions. Citizen Science stands in contrast to passive conceptions of science such as ‘sci-

entific literacy’, since communication here takes place through active exchange and nego-

tiation with the co-researchers in the very heterogeneous sub-publics [52]. By opening up 

the research process to non-professional researchers, Citizen Science is always also science 

communication, in which all participants can learn what is otherwise outside their every-

day worlds [53]. In the data of this study, the potentials are evident, because the project 

consortia are very diverse in composition – research institutions, municipalities, civil so-

ciety, business. Moreover, CSS is not initiated by research institutions alone, but also by 

non-academic actors. This means that all the key players are together for an exchange on 

the paths and goals of the transformation to a sustainable world. What is missing is a more 

consistent operationalization of these goals via the SDGs.  

This leads further into a broader context of this study, namely the question of the 

legitimacy of knowledge about its relevance for sustainability challenges. And this is es-

tablished here through the cooperation of science with organizations outside of science. 

According to Suchman [54], organizations legitimize themselves through the fit of their 

actions, or more precisely the perception of these actions by the environment, with social 

expectations and norms. The communication of scientific institutions through participa-

tion in citizen science is thus strategic in that it pursues goals that support their legitimacy 

and thus maintain their ability to act [55]. In this regard, the participatory nature of Citizen 

Science is an important factor. Changes toward more sustainable everyday worlds cannot 

be ordered by politics alone, even if it relies on scientific facts. Citizen Science, as a bottom-
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up approach, is suited to increase the acceptance and legitimacy of sustainable transfor-

mations in society [8]. With CSS, scientific institutions demonstrate that through the multi-

stakeholder processes typical of CSS, they are able to establish the transfer of scientific 

results to application contexts [56]. In doing so, they simultaneously recognize that legiti-

mate knowledge, namely knowledge that follows scientific principles, is also generated in 

the non-academic world: “If participatory research can transform how knowledge is being 

produced, at a deep epistemological level, then it could hold important potential for trans-

forming who can produce legitimate knowledge and what we know about the natural 

world.” [47] The findings of this study provide further evidence that this coupling of sci-

ence and society already exists, although it does not yet cover the thematic breadth of the 

SDGs.  

The approach used here was to map the identified CSS projects in Germany to SDGs 

and their respective Targets based on publicly available information. This differs from 

other authors who identified the SDGs based on self-assignments of project participants. 

In this respect, the knowledge base for the assignments was limited on the one hand by 

the available public information. On the other hand, it was rule-governed and avoided 

subjectively varying evaluation logics through the individual cases. In addition, the va-

lidity is limited in the sense that it is unclear how representative the sample of CSS projects 

is, since the population is unknown. However, no evidence has emerged that there is a 

systematic bias in the search strategy.   

5. Conclusion 

This paper examined which sustainability goals CSS projects in Germany adress within 

the SDG taxonomy. The results showed that CSS is delivering on some SDGs, but not 

across the board. Depending on the characteristics of the projects, different SDGs and re-

lated Targets were addressed. The Several implications can be drawn from the findings. 

First, CSS is actively involved in fewer SDGs than Citizen Science in general. This suggests 

that there is a need for stronger links with technical and scientific topics, and thus poten-

tial for making CSS even more transdisciplinary. Second, the strength of CSS is its distinct 

multi-stakeholder approach, which also indicates potentials of transformative impacts of 

projects in the already addressed fields. Third, the low formalization of SDG contributions 

is a significant gap in current project designs. Here, it would be obvious that funding 

agencies pay more attention to ensuring that projects make their contributions to the SDGs 

more explicit. Fourth, participation in Citizen Science, which pursues concrete impacts 

with a view to sustainability, is a promising resource of social legitimacy for the partici-

pating scientific institutions. In the field of CSS, this is reinforced by a comparatively in-

tensive participation of co-researchers in the research process. This may go some way to-

ward dispelling critical voices in the scientific community that express doubts about the 

scientific quality of Citizen Science, because public engagement through Citizen Science 

secures the social relevance of science and thus ultimately its endowment. Fifth, stronger 

coverage and monitoring of the SDGs cannot be shifted to the projects alone. If Citizen 

Science is to be used more extensively to address the SDGs, then intermediary structures 

are needed to collect data from CSS projects and process it for SDG monitoring, provide 

advice and tools for SDG-related data needs, and ideally provide specific funding for this 

purpose.5  

Further exploration on this topic could proceed in two directions not yet covered 

here. First, the approach of identifying SDGs through targets could also be undertaken 

through a survey of CSS managers themselves. This could be further deepened by query-

ing the SDG indicators assigned to the targets, as pursued by Fraisl et al. [10] for Citizen 

Science in general. On the other hand, the identification of CSS projects could also be at-

tempted by using computer-assisted mass data analysis in order to expand the database 

for further analyses. Possibilities include public funding databases, social media evalua-

tions, or citation analyses. It may be assumed that many more CSS projects are currently 

 
5 The need for such centers has recently been reiterated by Rick Bonney [35]. 
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active than were identified by the manual research here. A major obstacle to identification 

remains, however, that the projects rarely declare themselves as Citizen Science, i.e. we 

still have to operate with a corpus of associated research practices.  
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