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ETHICAL BOUNDARY WORK  
IN CITIZEN SCIENCE:

Themes of insufficiency

by Dick Kasperowski, Niclas Hagen & Frauke Rohden

The concept of boundary work (Gieryn 1983, 1999) has been developed to capture the 

ways in which scientists collectively defend and demarcate their intellectual territories. 

This article applies the concept of boundary work to the ethical realm and investigates the 

ethical boundary work performed by researchers in the field of citizen science (CS) through 

a literature review and by analysing accounts of ethics presented in CS literature.

Results show that ethical boundary work in the CS literature is, to a large extent, a matter 

of managing ambiguities and paradoxes without any clear boundaries drawn between the 

unethical and ethical. Scientists are negotiating ethical positions, which might, occasionally, 

enhance the ethical authority of ‘non-science’ and non-scientists, as well as maintain 

already established research ethics. The main ethical boundary work in CS displays 

variations towards perceived insufficiencies of conventional research ethics to accommodate 

“outsiders”, addressing issues of distribution, relevance, and expulsion as science include 

volunteer contributors in the scientific process.
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Introduction & background
The participation of non-professional contributors in the production 
of scientific knowledge has been undergoing a process of 
institutionalisation during the last decade (Macq et al, 2020). 
Under the banner of citizen science (CS), this includes recognition 
and expectations from national and international policy makers; 
evaluation and standardisation of methods and technology; the 
launching of a specialised journal; establishment of national and 
international associations, conferences, courses; and specified calls 
for CS from national and international funders. 

In fact, this development resembles many of the aspects Kuhn (1962) 
associated with the development of normal science. Individual 
projects have been showcased as exemplars that successfully 
mobilise volunteer contributors, make large-scale observations, 
and explore empirical materials beyond earlier possibilities of 
science (Follett & Strezov, 2015; Kullenberg & Kasperowski, 2016). CS 
has also been recognised by national and international institutions 
such as the United Nations (UN) as important for complementing 
and improving data for monitoring the sustainable development 
goals (Fritz et al., 2019; Fraisl et al., 2020). 

This process inevitably involves discussions and controversies over 
what can be regarded as CS in struggles over credibility, resources, 
participation, and truth (Riesch, 2010, p. 454; Prainsack, 2014, 
p. 147). Some argue that CS is “redefining or even disassembling 
boundaries”, but also that “a baseline of mutual understanding 
of what is meant by the term ‘citizen science’” is necessary for 
the development of the field (Hecker et al., 2019, p. 1). While CS 
is held to dissolve boundaries between professional scientists and 

volunteer contributors, the structuring of participation in CS has 
also been shown to limit inclusion, recreating borders between 
scientists and volunteer contributors (Hagen, 2020). 

The ethical issues of CS are an important part of discussions and 
controversies in the field of CS. There is little controversy over 
issues, such as securing anonymity of participants (Woods et al., 
2015, p. 25; cf. Cinderby, 2010, p. 249; Blatt, 2015, p. 102). However, 
there is less consensus on whether existing ethical frameworks are 
sufficient, as “data collection [left] to citizen scientists involves a 
risk that ethical requirements may not be taken care of” (Svendsen, 
2018, p. 155). Many organisations, platforms, and national portals 
initiate discussions on ethics, including the journal Citizen Science: 
Theory & Practice with a special issue in 2019 (Citizen Science: Theory 
and Practice, 4:1, 2019), and there is a growing exploratory body of 
academic literature on ethical issues of CS (cf. Resnik & Kennedy, 
2010; Riesch & Potter, 2014; Resnik, Elliott & Miller, 2015; Purdam, 
2014; Chesser et al., 2019; Tanginiene, 2019; Fiske et al., 2019; 
Rasmusen, 2019; Vohland et al., 2021). The European Citizen Science 
Association (ECSA) provides ten guidelines for CS, and when ethics 
is specifically addressed, “leaders” of projects are pointed out as 
ethically responsible:

10. The leaders of citizen science projects take into consideration 
legal and ethical issues surrounding copyright, intellectual 
property, data sharing, confidentiality,  attribution,  and the  en-
vironmental impact of any activities. (https://ecsa.citizen-science.
net/wp-content/uploads/2020/02/ecsa_ten_principles_of_
citizen_science.pdf Accessed 20201229).

Purpose and research questions
Against this background, utilising a review of research on CS, the 
purpose of this paper is to discern how ethical boundary work occurs 
in CS (Gieryn, 1999; Wainwright et al., 2009, 2006). Following Gieryn 
(1983, 1999), Wainwright et al. (2009, 2006), Hobson-West (2012), 
and Frith et al. (2011), we argue that ethical guidelines are socially 
and culturally enacted. There is no essence to ethical standpoints, 
only ongoing ethical boundary work, which strives for demarcation 
lines in CS, where actors and practices are constructed as ethical 
or unethical. Ethical boundary work creates controversies between 
scientists. What are the ethical issues in CS, and how are these 
to be managed? To attain our aim, we will turn to peer-reviewed 
publications in the field of CS with three questions:

•	 What ethical issues are identified and debated in the scientific 

literature on CS?
•	 How are these ethical issues proposed to be managed?
•	 What ethical boundary work can be identified in the citizen 
science literature?

The paper starts with an introduction to the concept and the 
different strategies of ethical boundary work, followed by a brief 
description of the field of CS, and the specific form of CS that is 
the focus of the paper. Thereafter, we explain the method used 
to search for relevant publications for the review and subsequent 
qualitative content analysis. This is followed by a presentation 
of our findings in accordance with our research questions, and a 
concluding discussion of ethical boundary work performed in the 
CS literature.

https://ecsa.citizen-science.net/wp-content/uploads/2020/02/ecsa_ten_principles_of_citizen_science.pdf
https://ecsa.citizen-science.net/wp-content/uploads/2020/02/ecsa_ten_principles_of_citizen_science.pdf
https://ecsa.citizen-science.net/wp-content/uploads/2020/02/ecsa_ten_principles_of_citizen_science.pdf
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Theoretical perspective: 

Boundary work and ethical boundary work
Thomas Gieryn (1983, 1999) introduced the concept of boundary work 
in Science and Technology Studies (STS) to understand the ways in 
which scientists collectively defend and demarcate their intellectual 
territories. According to Gieryn (1999), boundary work entails 

[…] the discursive attribution of selected qualities to scientists, 
scientific methods and scientific claims for the purpose of 
drawing a rhetorical boundary between science and some less 
authoritative residual ‘non-science’ (Gieryn, 1999, pp. 4–5). 

The view expressed by Gieryn is that there is no essential definition 
of “science”, only an ongoing debate and rhetorical standpoints 
among actors to create boundaries that include certain practices 
or actors, while excluding others. This includes different strategies: 
expulsion, expansion, and autonomy to create boundaries separating 
science from non-science to maintain the authority and credibility 
of scientists (Gieryn, 1999, p. 16-17).

The first of these, expulsion, revolves around demarcations of “real” 
science from other knowledge-producing activities judged as non-
scientific (pseudoscience, amateur science, deviant or fraudulent 
science, etc.). Here, boundary work becomes a means of social 
control, denying epistemic authority to those actors who are seen 
as not belonging to the established cultural boundaries of science 
(Gieryn, 1999, p. 16). Boundary work also takes place when scientists 
try to expand their epistemic authority over an ontological domain 
that is also under influence from rival authorities (for example, lay 
or local knowledge), who might try to deny science an exclusive 
right to interpret and to act within this contested domain (Gieryn, 
1999, pp. 16–17). 

The last of Gieryn’s strategies, autonomy, concerns strategies to 
defend science against efforts from outside actors to exploit the 
epistemic authority of science in such a way that it compromises 
the material and symbolic resources of scientists inside the 
cultural boundaries of science. Here, scientists create boundaries 
in order to retain sovereignty and autonomy over the selection 
of scientific problems or the standards used to evaluate research 
and knowledge-production (Gieryn, 1999, p. 7). To Gieryn (1983), 
scientists are central to performing and being affected by boundary 
work. Consequently, as CS is not performed by scientists alone and 
envisioned to include citizens in several aspects of the research 
process (Hetland, 2020), this might question the analytical reach 
of strategies. 

The empirical foundation for Gieryn’s original formulation of 
the concept, boundary work among British scientists in the 
19th century, differs greatly from the current context of CS. The 
inclusion of non-scientists in the research process implies that 

boundary work might occur in new ways. Cultural borders of 
science, including demarcations of science from other types of 
knowledge, the extension of the authority of science, and scientific 
autonomy might be redrawn as CS distributes the work between 
scientists and non-scientists and on occasion also enhance the 
ethical authority of ‘non-science’ and non-scientists (Wainwright 
et al., 2009). We might need to treat the dimensions of boundary 
work as a phenomenon that is more fluid and flexible as scientific 
practices and ethical issues become more distributed and extended 
beyond the professional realm of science (cf. Prainsack 2014, p. 151).

Wainwright et al. (2009) have refined Gieryn’s concept in relation 
to ethical implications of biomedical research, as they explore how 
biomedical researchers draw the boundaries between ethically 
scientific activity within stem-cell research. This kind of boundary 
work differs from Gieryn’s original strategies, as ethical boundary 
work does not necessarily expel non-science (ethics) from science 
but rather assimilates or even privileges non-science as part of 
maintaining the image of science (Wainwright et al., 2009, p. 735). 
Inspired by Wainwright et al. (2009), Hobson-West (2012) have 
also used the concept of ethical boundary work when exploring 
the use of animals in scientific experiments, defining ethical 
boundary work as an activity that makes a distinction between what 
is, and what is not, ethically legitimate research.  Similar to Wainwright 
et al. (2009), Hobson-West (2012) also found that scientists were 
both active and adept at constructing boundaries that preserved 
their research as ethically sound, for example, the use of animals 
and embryos for research is discursively justified through ethical 
boundary work (p. 660). The notion of ethical boundary work 
is also employed by Frith et al. (2011), who uses the concept to 
investigate how infertility clinicians construct boundaries between 
ethical and non-ethical issues in their everyday practice. A similar 
picture emerges from this study, namely that ethics is an area 
that is “managed” through the construction of boundaries that 
differentiate between ethical and non-ethical (Frith et al., 2011).

In the present study, we intend to build upon the implications 
from these previous studies that have applied the notion of ethical 
boundary work, specifically how CS and scientists active in this field 
make distinctions of what counts as ethical issues or not, as well as 
how these issues are to be resolved (cf. Hobson-West, 2012, p. 661). 
The field of CS allows us to extend or modulate the perspectives 
given by these previous studies further. 

First, the field of CS is still in its constitutive phase, especially 
in relation to the presence of formal ethical frameworks that 
regulate the field. This situation enables us to apply the notion 
of ethical boundary work on a context, an emerging scientific 
practice/field, which differs from the previous studies accounted 
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for above, where debates and controversies around ethics are 
more established. Second, by its methods and empirical material 
(see below), the present study differs from the studies mentioned 
above, which have all utilised interviews in collecting their empirical 
material. By combining a literature review with qualitative 
content analysis, this study intends to take a more general view 

1 Search string: TITLE-ABS-KEY ( ethic* )  AND  ( TITLE-ABS-KEY ( "citizen social science"  OR  "citizen science"  OR  "Community-based monitor*"  OR  "Community-based envir*"  
OR  "civic science"  OR  "crowd science"  OR  "civic technoscience"  OR  "community based auditing"  OR  "community environmental policing"  OR  "citizen observatories"  OR  
"participatory science"  OR  "volunteer monitoring"  OR  "volunteered geographic information"  OR  "volun* GIS"  OR  "neogeography"  OR  "participatory GIS"  OR  "street science"  
OR  ( "participatory monitoring"  AND  "science" )  OR  ( "participatory sensing"  AND  "science" )  OR  "public participation in scientific research"  OR  "locally based monitoring"  OR  
"volunteer based monitoring" ) )

than previous research that have applied ethical boundary work 
on various contexts. Consequently, by combining the notion of 
ethical boundary work with our chosen methodology, this study 
explores the emergence of what is, and what is not, considered 
ethically legitimate research within a scientific practice that is in 
a formative phase.

Forms of citizen science
Citizen science (CS), in the form of projects in which scientists 
recruit members of the public, has recently been creating very 
visible imaginaries and expectations for an array of such top-
down participatory research initiatives (Bonney, 1996; Irwin, 1995; 
Kasperowski & Kullenberg, 2019; Strasser et al., 2019). However, 
CS is not one thing, and STS researchers have extensively 
described and analysed community and activist-based initiatives 
seeking epistemic justice or representation also being critical 
towards top down CS (cf. Brown, 1992; Corburn, 2005; Kimura, 
2016; Ottinger, 2010; Wylie et al., 2017; Kuchinskaya, 2019; Kenny 
et al., 2019). Many of these deal with health or environmental 
issues by creating data and observations, questioning 
conventional protocols and research designs (Epstein, 1996; 
Allen, 2018; Prainsack, 2014) that will not represent the needs 
and problems of local communities (Kimura, 2016;  Ottinger, 

2010; Kullenberg, 2015; Kenny et al., 2019). Important studies 
of CS (Wynne, 1992;  Irwin, 1995,  2001) also include opening up 
the processes of science policy for a more legitimate decision-
making, involving science and technology and representative 
stakeholders in science and policy (Stirling, 2008; Felt & Wynne, 
2007; Maasen & Weingart, 2005). 

These latter forms differ from the science initiated, top-down 
models of CS (Franzoni & Sauermann, 2014; Kullenberg & 
Kasperowski, 2016; Hagen, 2020), which are the focus of this 
paper. To a large extent, activist-based initiatives are undertaken 
outside the reach of, possibly also in opposition to, institutional 
ethical frameworks that are in place for scientific research. Thus, 
they might coincide with some of the difficulties recognised by 
proponents of top-down initiatives.

Methods and material
This study departs from a search of published, peer-reviewed, 
papers in the field of CS, motivated by the importance of 
scientific publications in the formation of a field, and the ability 
to identify the range of ethical issues that are discussed. It relies 
on accounts of ethics as they are present in the CS literature. It is 
therefore largely the realm of professional scientists and usually 
presupposes top-down initiatives, where citizens are mobilised to 
perform well-defined tasks in the research process of science. This 
is a limitation, as discussions and boundary work might also be 
found elsewhere.

Academic literature is often published following a long process 
of research, peer review, and revisions. More recent and rapid 
developments are often described in grey literature and online 
sources. The methodology of a literature search then has obvious 
limits, including also the choice of literature databases for 
performing the search, as there might be journals of interest not 
indexed by them. However, as a tool for obtaining data for a study 
(cf. Pullin & Stewart, 2004) on how ethical issues are accounted 

for and boundaries negotiated in the field, we believe it is justified 
despite its limitations.

The search for literature made use of a search string developed by 
Kullenberg and Kasperowski (2016). The search term “ethic*” was 
added to the existing string for the search to capture variations 
such as ethics or ethical.1 A search was performed in the Web 
of Science (WoS) core collection on 17 April 2020, resulting in 
232 papers. From an initial reading of abstracts, many of these 
papers did not address ethical issues but were papers in popular 
epidemiology, discussing public engagement more generally. A 
new search was performed removing “popular epidemiology” 
and “public engagement” from the original search terms but also 
adding “citizen social science”. This resulted in N=84 papers to be 
checked manually. 

The same search string was then used in the Scopus database, 
yielding 139 results. Sixty-five papers were duplicates, so another 
N=74 papers were added to the list of papers to be checked manually.
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The nature of discussions on ethics in CS is a rather recent 
phenomenon, displaying a measure of uncertainty among 
researchers in the field, which makes literature searches a somewhat 
‘messy’ indicator in this case. 

In light of this “messiness”, we combined our identification of papers 
with a triangulation approach. Hence, papers were distributed among 
three readers (authors of this paper) who independently read the 
abstracts and reference lists of the identified papers and performed 
a basic concordance search for “ethic”, “ethics”, and “ethical” in all 
papers, observing if any publications should be removed from the 
analysis, and noting ethical boundary work that occurred commonly 
across several publications for further content analysis. 

This resulted in the removal of 18 papers from the WoS dataset of 
84 papers on the grounds of being concerned with general research 
ethics, not discussing specific ethical issues in relation to CS, or only 

recognising the need for studies of CS ethics. This process resulted in 
66 papers from the WoS dataset. For the Scopus dataset, the same 
procedure resulted in the removal of 10 papers, resulting in 64 papers. 

Thereafter, 11 papers were added to this dataset from a recent 
special issue on ethics in the peer-reviewed journal Citizen Science: 
Theory and Practice (2019), as the journal is not indexed in the 
databases of WoS and Scopus. Furthermore, a chapter on ethics 
in a recently edited publication on the “science of citizen science” 
was also included (Tauginienė et al., 2021). This resulted in a dataset 
for a qualitative content analysis of  142 publications. The content 
analysis followed the triangulation approach and was performed by 
the three authors, independently analysing each article in full, with 
the aim of identifying issues that arose across publications. This 
yielded an identification and preliminary coding of debated ethical 
issues. These were then compared and grouped together by the 
three authors, resulting in three themes of ethical boundary work.

Ethical boundary work in the citizen science literature
From the content analysis of the academic literature on CS, three 
reoccurring themes could be defined: (1) distribution, (2) relevance, 
and (3) expulsion. These themes, in their own ways, display 
variations of perceived insufficiencies of conventional research 
ethics in relation to CS.

Distribution
The main ethical boundary work performed in our empirical 
material departs from opinions that ethical frameworks in science 
are insufficient and need to be broadened or renewed for CS 
(Ehlers et al., 2014, p. 13; Rothstein et al., 2015, p. 902; Winickoff 
et al., 2016, p. 170). A recurrent narrative is that CS is different 
from conventional science and cannot be contained in existing 
institutional frameworks to control and decide on ethical issues 
(cf. Canosa et al., 2018, p. 400; Tauginiené et al., 2021, p. 408). The 
main difference is believed to be that of the highly distributed and 
inclusive character of CS:

[…] embraces people from a wide variety of backgrounds, with a 
diversity of values and goals, and uses inexpensive, shared, and/
or open-access technology to enable broader participation. But 
a lack of gates also might mean a dearth of gatekeeping, the 
traditional approach to quality assurance. Therefore, as citizen 
science creates new approaches to scientific discovery, it also 
must consider new approaches to ensuring research integrity 
(Rasmussen, 2019, p. 2).

It is maintained that conventional research ethics, influenced by 
the medical sciences, focuses on the protection of subjects of 
research and researcher’s integrity. Such a research ethics cannot 
be easily upheld in CS (Cooper et al., 2019, p. 2), as citizens are 
involved in “study design, data quality and integrity, reporting 

misconduct, authorship, or publication[s]” (Resnik, 2019 (a), p. 1; 
cf. Keune, 2019, p. 49).

To interact with scientists as “equals” in the “research process” 
(Rothstein, 2015, p. 900), being part of the “research team”, doing 
research together with scientists, the volunteer participant’s 
“role [is] mostly closely aligned with that of a research assistant 
or team member” (Oberle et al., 2019, p. 5). This makes existing 
ethical frameworks insufficient or less relevant for assessing the 
ethics of CS-projects, “where those who would formerly have been 
considered subjects are increasingly becoming partners” (Oberle 
et al., 2019, p. 8). As CS is not a usual way of conceptualising and 
practising science, not widely accepted in the current culture of 
science (Resnik, 2019 (b); Haklay, 2013, p. 14), placed outside the 
mainstream of scientific epistemology and ethics (Wiggins & 
Wilbanks, 2019, p. 2), it therefore needs to develop

[…] the understanding of ethics beyond consent, fairness, and 
data protection to what is arguably at the core of the rise of 
citizen science: citizens as active in the making and shaping of 
the data […] (Ruppert et al., 2018, p. 177).

And also extend ethical responsibility beyond the professional 
researcher

[…] within a broader perspective of a research network. This 
research network can be regarded as a network of responsibilities 
in which every stakeholder involved has to jointly meet the 
ethical challenges posed to research (Brall et al., 2017, p. 27).

However, if there is a consensus that CS is different, and 
conventional ethics insufficient, then there is further disagreement 
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on how the broadening and distribution of ethics should be 
resolved, resulting in further boundary work on how ethical 
responsibility can be distributed also to volunteer participants 
(Augar & Fluker, 2014, p. 2).

For authors arguing for the increased distribution of ethical 
responsibility in CS, the strategy is to educate, increasingly 
communicate with, or train the volunteer contributor to the high 
ethical standards of science.

The data gathered would be used as part of published research 
and part of an open and transparent process and subject to 
the same ethical standards as any other social science research 
project. It is vital that volunteer observers are guided and trained 
in line with the highest standards of social science research 
practice (Purdam, 2014, p. 384).

Or, to carefully control or oversee the work of volunteers:

To promote ethical research, scientists should develop guidelines 
for involvement of citizens in research, communicate effectively 
with participants and local communities at the outset of their 
involvement in research projects, carefully oversee their work, 
develop appropriate publication practices, take steps to address 
conflicts of interest, and provide lay-volunteers with education 
and training on the responsible conduct of research (Resnik et 
al., 2015, p. 480).

In conjunction with arguments for training and control, authors 
also produce an image of CS as being more ethically sensitive 
towards the wrong-doings on behalf of both professional 
researchers and volunteer contributors:

Traditional research can be at risk of fraud and abuse in the 
same kinds of ways, but precisely because it is at risk, regulations 
have been established to guard against and confront instances 
of misconduct. Citizen science may lack an institutional 
framework for addressing research integrity, however, which 
exposes the field to reputational risk […] As the field grows and 
its research findings contribute increasingly to the scientific 
literature and to policymaking, it is critical for citizen scientists 
to think deliberately about fostering trust in the results of citizen 
science (Rasmussen, 2019 3). 

However, other authors stress that extensive training in 
ethics presents dangers of unethical exploitation of volunteer 
participants. Thus, arguments pointing to the insufficiency of 
science end up in the paradox of turning participants into ethical 
scientists, as they “are trained to make ethical determinations 
related to the collection of, access to and use of information” (Lynn 
et al., 2009, p. 1). This is met by the counter-argument that such a 
conventional research-centric perspective will produce unethical 
CS (cf. Rothstein et al., 2015: Resnik, 2019 (b), p. 1). 

Citizens cannot be educated, instructed, and tutored extensively 
before being able to contribute to CS-projects, as it creates 
unethically excessive demands of time and effort from volunteer 
contributors. In some exceptional cases, there is concern about 
the increased requirement of citizens to be more engaged in the 
process; however, this is seen as an inevitable remission since the 
ethical issues of CS are complicated (Tauginienė et al., 2021, p. 408). 
For some authors, this borders on exploitation, and will eventually 
be regulated by participants themselves, who will refrain from 
involvement and thus abandon projects. 

Relevance
This theme revolves around what kind of relevance, scientific or 
social, should guide and drive CS. Here, issues of empowerment, 
research integrity, marginalised groups, funding, and translating 
scientific results into community relevant knowledge, and 
promises of change, come to the surface (cf. Chesser et al., 2019, p. 
2). These kinds of issues are driven to the foreground, particularly 
in relation to CS-projects that are directed towards and involve 
local communities. The main ethical issue for authors concerned 
with top-down CS extending into local communities is that such 
projects usually have as its main goals to contribute to science, 
i.e. to achieve a scientific rather than a social relevance for the 
local communities. For that to be realised (producing scientific 
publications), such initiatives must rely on institutionalised ethical 
frameworks of science (cf. Vayena & Tsaioulas, 2015). Some 
authors, displaying a strong science centred position, argue for an 
expansion of research ethics to also include CS initiated outside 
scientific institutions. In their view, citizen scientists

operating outside of standard institutional contexts [need] 
mechanisms of oversight to ensure compliance with relevant 
scientific and ethical standards. Only in this way can CS 
responsibly achieve the goal of making a socially recognized 
contribution to scientific knowledge (Vayena & Tsaioulas, 2015, 
pp. 482–83; see also Oberle et al., 2019, p. 6). 

Thus, through arguments which claim that ethical review boards 
must guide and protect participants in CS and that most scientific 
journals require ethics approval (Resnik, 2019 (a), p. 22), this 
reasoning presupposes that community-driven projects should 
emulate institutional CS. 

From an ethical point of view, this is seen as highly problematic by 
other authors as it undermines and affects the knowledge gained 
and its relevance for the local community (Wiggins & Wilbanks, 
2019, p. 10; Morello-Frosch et al., 2009, p. 1). This is of particular 
concern for CS that mobilises members from marginalised groups, 
with respect to cultural diversity, traditions, and beliefs. Some 
CS approaches do not benefit local communities, creating or 
reinforcing tensions and polarisation among members that are 
underrepresented in power and more privileged actors (Hulbert, 
2019, p. E9).
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Ethically sound research in applied ethnobiology should benefit 
local communities by giving them the possibility “to actively 
participate in all phases of research and related activities from 
inception to completion, as well as in application of research 
results” (Grasser et al., 2016, p. 2).

This argument extends to conventions on research applications 
and funding. Short time spans of project funding, and the demands 
of citizens’ time and efforts might be wasted if scientists are not 
able to translate findings into socially relevant knowledge for 
the community (Smith et al., 2019, p. 2). Structural conditions 
of top-down CS initiated by professional scientists might thus 
create unethical conditions, as the goals of such projects cannot 
be translated into social goals, which results in exploitation of 
participants (Sorensen et al., 2019). The risk of not being funded 
might also be a source of loss of trust from volunteer participants. 
These circumstances limit the possibilities for fulfilling socially 
relevant goals, as the competitive grants for research only allow 
for “minimal capacity to generate a research project in partnership 
with community members that align with community and 
scientific research goals” (Sorensen et al., 2019, p. 6). 

Scientific relevance, usually the main concerns of researchers and 
funders, thus overrides social relevance for a local community in 
an unethical way. Science does not have the resources to keep 
close ethical attention on stakeholders’ interaction, which includes 
capturing of local context, strengthening local identity, as well as 
generating empowerment through knowledge that is relevant 
to local people’s needs (Verplancke et al., 2016, p. 311). Science 
therefore needs to create more proactive steps for the inclusion of 
various people and publics, which will vary with the goals, needs, 
settings, and historical precedents of individual projects. Knowledge 
of indigenous people must be protected, which is in danger of 
being treated as a ‘free-for-all’ resource for open exploitation by 
science (McKall & Dunn 2009, p. 86). This is particularly important 
for projects that involve the sharing of traditional or sacred 
knowledge, for groups who have experienced historical trauma, or 
being exploited within the context of scientific research. 

Citizen science must avoid exclusion and disempowerment by 
adhering to ethics, values, and principles among community 
members in “the elicitation of knowledge, dissemination of 
analysis, and observation” (Verplancke et al., 2016, p. 311; cf. 
Eggleson et al., 2011) and develop “democratic methodologies that 
aim to represent the values of stakeholders, their land ethics, and 
senses of place” (Glover et al., 2008, p. 397). If members of a local 
community are engaged, local benefits must be provided. “Expert-
driven research within resource-poor communities that does not 
provide some local benefits is unethical to conduct” (Quigley, 2016, 
pp. 731–732; cf. Chesser et al., 2019), and will eventually be regulated 
by participants themselves, who will refrain from being involved or 
refuse to be mobilised. For CS, this means that in order for various 
local communities to be engaged ethically, a finer granulated and 

context sensitive ethics than what conventional research ethics 
can offer is needed (cf. McGowan, 2017, p. 513; see also Tauginienė 
et al., 2021). A general framework for all forms of CS, and for all 
tasks undertaken by volunteer contributors in projects, might 
therefore be difficult to develop.

Coalitions of convenience may emerge out of expediency 
and affinity for specific issues, but shared ethics may not be 
central; coalitions of conscience are more likely to emerge out 
of necessity, commitment, and personal or collective identity, 
and ethics is central to the formation and critical praxis of a 
participatory coalition (Aungst et al., 2017, p. 362). 

“Micro-ethics” is referred to in this context, illustrating the ethical 
decision-making required in a CS project negotiating the “fluidity” 
of research (Rashid, 2015, p. 525). This creates demands for a 
“dynamic” ethic (Tauginiené et al., 2021, p. 409), which is pitted 
against a research centred “macro-ethics” (Simialka & Samways, 
2018, p. 637; Verplancke et al., 2016, p. 310). Multiple modes of ethical 
engagement and strategies that are tailored to a given situation are 
called for. Given the growing diversity of CS approaches changing 
the research landscape (Wiggins & Wilbanks, 2019, pp. 11–12), each 
project should address the concerns most relevant to volunteer 
collaborators (Fiske et al., 2019, p. 621). 

Members of local communities have important local knowledge 
about the ethical issues associated with particular practices, places, 
or communities. Thus, they may be able to collect data or conduct 
experiments more ethically than professional scientists (Duxbury, 
2018, p. 436; Elliott & Rosenberg, 2019, pp. 50–51; cf. McConchie, 
2015; cf. Guerrini et al., 2018, p. 136), as 

local people are often the best placed to take action on local 
issues, they can complement, extend, refine, monitor, or initiate 
conventional science and do so with an ethic of care (Carr, 
2004, p. 841).

Similarly, frequent use of terms like “participant-driven”, 
“democratisation”, or even the term “citizen science” itself, is 
problematised in discussions of the relationship between citizen 
science research and local communities as they are

[…] increasingly being used to encourage the public to become 
involved in research ventures as both subjects and scientists. 
Originally, these labels were invoked by volunteer research 
efforts propelled by amateurs outside of traditional research 
institutions and aimed at appealing to those looking for more 
“democratic,” “patient-centric,” or “lay” alternatives to the 
professional science establishment (Woolley et al., 2016, p. 10).

These appropriated concepts, which have been turned into 
“populist rhetoric[s]” and recruitment strategies used by scientists 
to create and encourage wider public participation (cf. Ezran et 
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al., 2017) in scientific work, are afflicted with ethical implications. 
One example is capitalising on CS ideologies, drawing on an idea 
of a social contract and greater societal good, but in fact exploiting 
volunteer contributors’ efforts to collect and classify data, which 
is then stored without reach of citizens (Riesch & Potter, 2014, p. 
117). Thus, neither individual autonomy nor greater societal good 
are automatically realised by current ethical frameworks of science 
applied to CS (Woolley et al., 2016, p. 14), and ethical issues are 
raised in confusion over the meanings of CS (Goodwin & Roberts, 
2019, pp. 36–39), in ways that do not

[…] make visible and clear the full spectrum of meanings of 
“citizen science,” […] Noting the significant confusion that already 
exists over the ways the terms “participation,” “involvement” and 
“engagement” are used, […] citizen science rhetoric poses even a 
greater risk for confusion [on the ways] “citizen science” is used 
and the ethical significance of differences in its uses. This enables 
us to better see what vison of societal good is being advanced 
by the research, and what other visions are, perhaps, being 
sidelined by it (Woolley et al., 2016, pp. 13–14).

Expulsion 
In accounts of the historical development of the field of CS, ethical 
issues of invisibility and displacement of outsiders are a long-
lasting legacy, usually resulting from the preoccupation with the 
dangers of bad data, low quality research, and bias (Haklay, 2013; 
Cooper et al., 2014).

While outsiders are not barred from taking part, or being defined 
as rivals, but in fact recruited and mobilised, they are expelled and 
made invisible after their contributions to science, taking unethical 
advantage of public engagement (Tauginiene, 2019, pp. 122–123). 
This is in accordance with historical accounts which demonstrate 
that the visibility of actors in scientific work is not a given, but 
subject to cultural values. Shapin’s (1989) notion of “invisible 
technicians” denotes the vital scientific worker as being part of 
the invisible infrastructure of science. The reliance on outsiders 
has been found to decrease during the professionalisation of 
the sciences during the 20th century (Star & Griesemer, 1989; 
Goodchild, 2007; Miller-Rushing, 2012). 

However, this account is questioned as the history of CS is now 
beginning to be written. Did the practises of relying on outsiders 
actually decrease? Or were outsiders, volunteering for service 
in the sciences, made invisible and not acknowledged for their 

contributions, and if so, why? Cooper et al. (2014) show that 
observations and data on avian migratory patterns and climate 
change still make contributing citizens invisible, despite advances 
in securing data quality.

The use of citizen science data in an active field of ecological 
research, such as migration phenology, is strong evidence 
that any stigma associated with the use of data collected by 
volunteers is unwarranted. Yet, the contributions of citizen 
science were not readily detectable in most cases. Thus, the 
stigma may persist unless researchers begin to draw attention 
to the citizen-science elements in their research papers (Cooper 
et al., 2014, p. 3).

It is difficult to answer the extent to which the practice of 
invisibility has ensued (Cooper et al., 2014). Some authors argue 
that “hundreds of scientific papers” in bird migration studies 
would not have been possible without volunteer contributions, yet 
without acknowledging these efforts (Haklay, 2013, p. 113).

Several explanations have been offered for making volunteers 
invisible in CS, as well as why this has not previously been 
considered being an ethical problem. General ethical frameworks 
for science, such as informed consent, exploitation, and the benefit 
of projects for participants, did not formally exist as guiding 
principles, even in medicine, until the mid-20th century (Reiheld 
& Gay, 2019, p. 2). Furthermore, discussions on ethical frameworks 
that apply specifically to CS, in comparison with the long history 
of recruiting volunteer contributors in science, are few and mainly 
occur from 2015 onwards. The main argument, however, is that 
“outside” contributors have been managed both as an asset and as 
a problem for science. 

Whether outsiders could violate scientific standards has been, and 
still is, a continuous issue in participatory practices of science. The 
danger of bad data, affecting the possibilities of CS contributing to 
science, is foremost associated with the “citizens”, as they are more 
(than professional scientists) prone to becoming activists or falling 
into advocacy as they are included in scientific work. However, 
according to some authors, CS cannot be regarded as being of a 
lesser quality than any other form of science. It has to be based 
on “the details of [the] specific research context”, as with any 
evaluation of scientific work. To waste scarce resources on research 
of low standards is as problematic as it is to dismiss research of high 
value, regardless of who performs it (Elliott & Rosenberg, 2019, p. 9). 

Concluding remarks: Paradoxes of ethical boundary work
The purpose of this study has been to investigate the ethical 
boundary work in publications in the field of CS. Returning to 
our initial questions, firstly, what ethical issues are identified and 
debated in the scientific literature on CS?

We can conclude that CS researchers are concerned with three 
overlapping themes of ethical issues: (1) distribution, (2) relevance, 
and (3) expulsion. The boundary work, occuring in these themes, 
results from controversies over how existing and established 
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ethical frameworks and methods can be applied to CS, as they 
are regarded as insufficient in accommodating the “outsiders” to 
be ethically enrolled in scientific work. These insufficiencies stress 
structural features or conventions of science as problematic for the 
realisation of ethical CS. This becomes explicit in ethical boundary 
work by authors giving a historical account of CS. Here, the 
“outside” contributor is regarded both as an asset and a problem, 
called upon as a contributor to science, but made invisible and 
expelled as a way to live up to conventions of scientific standards.  

Secondly, how are insufficiencies managed? For some authors, 
ethical CS can be attained by training, supervision, and control of 
volunteer contributors in accordance with already present ethical 
frameworks in science. If the aim is to have scientific contribution, 
then it is difficult to call upon ethical autonomy for CS, as already 
established and institutionalised ethical frameworks for science 
must be adhered to for scientific publications. For others, this is 
not an option since it will open up for exploitation and producing 
research with little or no social relevance for participants, as the 
reproduction of ethically “stringent” research ethics will affect the 
knowledge gained and the relevance for local communities. Citizen 
Science might benefit those who are resourceful and contribute 
to social injustice. Unethical demands placed upon volunteers will 
eventually be resolved by participants themselves, deflecting or 
refusing to be mobilised. More context sensitive ethical alternatives 
are requested; however, coherent options are presented. To 
develop a universal code of ethics seems unattainable for some, 
stressing the diversity of CS. For instance, CS-projects carried 
out by concerned communities outside the realm of institutional 
science are largely out of reach for research ethics. 

Finally, what ethical boundary work can be defined in the CS 
literature? Our empirical material cannot, in its majority, be 
subsumed under the concepts of boundary work suggested by 
Gieryn (expulsion, expansion, and autonomy). This is a result that is 
largely consistent with earlier studies of ethical boundary work in 
bio-medical research (see Wainwright et al., 2006; Hobson-West, 
2012) and medical practices (Frith et al., 2011). Our view, therefore, is 
that the conceptual resources for studying ethical boundary work 
would likely be best regarded as a heuristic device, under which 
more fine granulated analytical work is still required. In particular, 
this concerns how actors, and not only scientists, deal with current 
ethical dilemmas and boundary work in their day-to-day practice 
of the distributed work that is taking place in CS.

On the basis of our limited data, we suggest that ethical boundary 
work in CS is, to a large extent, a matter of managing ambiguities 
without any clear boundaries drawn between the unethical and 
ethical, ending up in paradoxes that seem very difficult to resolve. 
It is in these judgments and managing of paradoxes that ethics 
“happen” in the field. 

Ethical boundary work gives an insight into the complex role 
of ethics in the field of CS, which is important to bring forward 
and further explore, as CS is currently undergoing a process of 
institutionalisation, including also evoking positive visions and 
high expectations of democratisation, trust, and scientific literacy 
raised as societal benefits of CS. As Gieryn notes, “the boundaries of 
science are ambiguous, flexible, historically changing, contextually 
variable, internally inconsistent and sometimes disputed” (1983, p. 
792). This also seems to hold for ethics in CS.
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