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Abstract Increasingly, non-expert users engage with technology applications to
collect data about their external environment or their own physical conditions. The
practice is labelled ‘Citizen Science’, meaning participatory initiatives aimed at
including laymen in knowledge production regarding complex issues, such as
environmental health risks (e.g. radiation and air pollution, as illustrated by the
cases presented). Citizen Science finds its justification in a number of rights, such as
the citizens’ right to live in a healthy environment and the right to environmental
information. Yet the legitimacy of these initiatives is often challenged as they may
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not follow scientific standards and expert opinion. Despite the fact that the potential
of Citizen Science to provide new evidence to risk governance has been demon-
strated in a number of cases, e.g. remarkably in the Safecast radiation monitoring
case, the validity of Citizen Science-produced data is still questioned. One solution
for enhancing the scientific robustness of such grassroots initiatives would be to
have them regulated by scientific standards. However, regulating Citizen Science
may deprive it of its ‘grassroots’ nature. An alternative would be the application of
‘community standards’, namely norms ensuring the validity of the data produced by
the citizen scientists but developed ‘from below’, from within the community itself.
The chapter will explore the two alternatives and verify whether community
standards could be accepted as a way of regulating Citizen Science, in order to
ultimately improve its scientific robustness.

Keywords Citizen Science � community standards � validity � citizen-produced
data � citizen participation � regulation

3.1 Introduction: Citizen Science at the Intersection
Between Freedom and Regulation

Increasingly, non-expert users engage with technology applications to collect data
about their external environment or their own physical conditions. The practice is
labelled ‘Citizen Science’, meaning participatory initiatives aimed at including
laymen in knowledge production regarding complex issues, such as environmental
health risks (e.g. radiation and air pollution, as illustrated by the cases presented).
Citizen Science finds its justification in a number of rights, such as the citizens’
right to live in a healthy environment and the right to environmental information.
Yet the legitimacy of these initiatives is often challenged as they may not follow
scientific standards and expert opinion. Despite the fact that the potential of Citizen
Science to provide new evidence to risk governance has been demonstrated in a
number of cases, e.g. remarkably in the Safecast radiation monitoring case,1 the
validity of Citizen Science-produced data is still questioned. One solution for
enhancing the scientific robustness of such grassroots initiatives would be to have
them regulated by scientific standards. However, regulating Citizen Science may
deprive it of its ‘grassroots’ nature. An alternative would be the application of
‘community standards’, namely norms ensuring the validity of the data produced by
the citizen scientists but developed ‘from below’, from within the community itself.

1 Safecast is a global volunteer-centered Citizen Science project launched after the 2011
Fukushima Daiichi Nuclear Power Plant disaster and aimed at making freely available data about
radiation in Japan and beyond. It is based on data collected by lay people using the Safecast
bGeigie Nano, a portable radiation detector. For the Safecast platform, see https://blog.safecast.
org/about/. Last accessed 6 August 2018. Hemmi and Graham 2014.
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The chapter will explore the two alternatives and verify whether community
standards could be accepted as a way of regulating Citizen Science, in order to
ultimately improve its scientific robustness.
The methodology for compiling the present chapter has been shaped by a combi-
nation of (a) a review of secondary data, including a literature review of scientific
publications; a secondary analysis of data files of earlier social research; a content
analysis of mass communication messages (such as blog posts and newspaper
articles), of Citizen Science websites, of email discussions within Citizen Science
groups (such as the European and US Citizen Science Associations’ mailing lists),
and of documents produced by organizations (such as white papers and toolkits
issued by the European Commission Joint Research Center); and (b) the collection
of elicited or primary data, including in-depth semi-structured interviews with key
persons in the Citizen Science field and in the broader participatory science domain;
in addition, a web survey with participants of Citizen Science initiatives and project
leaders and follow-up interviews have been performed.2

The choice of complementing the available secondary data sources with primary
data sources has been motivated by the novelty of the practices and technologies
here under study. Citizen Science, and in particular the discussions on its scientific
rigor, being a relatively new topic in the academic debate, the studies already
available were not sufficient to ground the arguments contained in this chapter. As
an ever evolving participatory method, Citizen Science and its relation to expert
science is better understood by complementing the available literature with
empirical sources.

3.2 Defining Citizen Science and Community Standards

Citizen Science in a sentence can be defined as “the active participation of lay
people in scientific research”.3 Although the hype of Citizen Science is a recent
trend,4 the practice is relatively old. It can indeed be associated with the experience
of the Cornell Lab of Ornithology,5 where the first citizen scientists were engaged
in bird monitoring since 1997. A few years before, the term was mentioned for the
first time when Alan Irwin published the book entitled “Citizen Science as a study

2 The interviews and survey have been performed as part of the ongoing Ph.D. research of the
author (start date September 2017, end date September 2020). Ethical clearance for the data
collection has been granted by Tilburg Law School (TLS-ERB #2018/01 issued on 12 June 2018).
3 Den Broeder et al. 2017, p. 1; for ‘What Isn’t Citizen Science?’, see Eitzel et al. 2017, p. 11.
4 Citizen Science is increasingly investigated from the academic scholarship and from organi-
zations both as a practice for contributing to science and as a phenomenon impacting on data
collection practices, on citizen behaviour, on project design and management and, eventually, also
on policy-making Hallow et al. 2015; Berti Suman and Van Geenhuizen (forthcoming).
5 http://www.birds.cornell.edu/page.aspx?pid=1664#. Last accessed 26 August 2018.
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of people, expertise and sustainable development”.6 From the words of Irwin,
Citizen Science emerges as a method and a practice characterized by the interplay
between (lay) people and (scientific) expertise. The range of application is broader
than sustainable development, as Citizen Science encompasses the engagement of
lay people from the domains of biology, conservation and ecology; geographic
information research; epidemiology and the monitoring of health and the envi-
ronment etc.7 Despite the majority of Citizen Science projects being aimed at
amateurial monitoring or being framed as a learning experience for the citizens, an
increasing number of initiatives are recognized as actually contributing to science
and even influencing policies.8

As affirmed in a recent report from the non-profit BSCS Science Learning,9

“despite initial scepticism by scientific traditionalists, citizen science has proven
itself as a method for conducting rigorous science.”10 In view of the widely rec-
ognized potential of Citizen Science it seems worth investigating what causes the
practice to be regarded as a valid source of knowledge, both for scientific and for
policy purposes. It is under this lens of analysis that this chapter approaches Citizen
Science, thus inserting itself into the flourishing scholarship that recently discussed
Citizen Science's challenges in terms of representativeness, validity of the data in
terms of quality,11 accuracy and reliability,12 but also in terms of achieving “deep
citizen engagement and policy influence”.13 This chapter aims to shed light on the
rather scarcely researched scientific potential of Citizen Science and the conditions
under which to fully realize it, going beyond those discussions that have mainly
focused on the educational benefits for participants and which have presented
educational goals as contrasting with scientific goals.14 As recently demonstrated
by a completed project from BSCS Science Learning, the two aims would not
actually be conflicting.15 In fact, it seems possible to design guidelines to harmo-
nize both the scientific and educational benefits of Citizen Science, and to ensure
that it can actually contribute both to science and society.

6 Irwin 1995.
7 Kullenberg and Kasperowski 2016, p. 1; Berti Suman and Van Geenhuizen (forthcoming).
8 Van Brussel and Huyse 2018; Berti Suman and Van Geenhuizen (forthcoming).
9 BSCS Science Learning is an independent non-profit dedicated to transforming science
education.
10 Edelson et al. 2018. Report available at https://bscs.org/tech-report/2018-1. Last accessed 26
August 2018.
11 Van Brussel and Huyse 2018.
12 Foody et al. 2016.
13 Van Brussel and Huyse 2018, p. 1.
14 Zoellick et al. 2012; BSCS 2018, p. 1; Edelson et al. 2018.
15 BSCS Science Learning (2018) Press release: New BSCS Report Presents Guidelines for
Designing Citizen Science Projects that Merge Science and Education. Available at https://media.
bscs.org/tech-report/2018-1/bscs_citscireport_release.pdf. Last accessed 12 August 2018, p. 1;
Edelson et al. 2018.
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The recognition of the potential of Citizen Science not only for social purposes,
but also for scientific aims has recently raised a lively debate on the need to adopt
quality standards in such initiatives. The ‘scientists’ in Citizen Science projects
being mostly laymen engaged in scientific measurements, it seems particularly
pressing that the methods followed and the tools used are scientifically sound.
The mentioned standards would consequently represent a blueprint and reference
for planning and performing Citizen Science initiatives that make sense for the
scientific community. In other words, they are nothing more than guidelines that
citizen scientists and project coordinators have to follow to ensure scientific rigour
in conducting their observations or monitoring. The reliance on such rules brings
the promise of ensuring the quality, reliability, credibility and verifiability of such
participatory projects. Obtaining this outcome is indispensable as, ultimately, only
the initiatives presenting these characteristics will be listened to by scientists and
maybe policy-makers.

Yet there are two options which entail two opposite choices. One solution to
ensure scientific rigour is that of adopting ‘expert standards’, namely standards that
have been produced by the scientific community and that are followed by experts
involved in performing similar measurements. For example, a Citizen Science
project aimed at mapping alien species should, viewed from this perspective, be
guided by the practices currently followed by scientists performing such mapping.
This approach can be labelled as more ‘institutionally driven’ compared to the other
solution proposed next. It does not overturn hierarchies of knowledge creation,
leaving the ultimate power of control over Citizen Science initiatives in the hands of
institutionally recognized experts and scientists. However, the need to hold to
expert practices may be criticized as it would entail that the laymen’s contribution
to scientific knowledge production is limited to data collection. Differently, Citizen
Science aims also at innovating the methods for data collection. In addition, the rise
of Citizen Science can be viewed as an answer to political decision-making pri-
marily dominated by the reliance on expert opinion. Forcing Citizen Science ini-
tiatives to strictly follow expert standards may risk undermining the potential itself
of the practice to respond to a legitimacy crisis of and loss of trust in science.16

Another option is represented by the so-called ‘community standards’, which can
be defined as local norms bounding and determining acceptable practices within the
community of reference. Such standards have recently proliferated within the field of
Citizen Science projects. Examples come from the US debate, such as the DataONE
Data Management Guide for Public Participation in Scientific Research,17 the
Guidance for Quality Assurance Project Plans,18 the Volunteer Monitor’s Guide to

16 Bijker et al. 2009.
17 Wiggins et al. 2013. Available at http://www.birds.cornell.edu/citscitoolkit/toolkit/steps/accept/
DataONE-PPSR-DataManagementGuide.pdf. Last accessed 27 August 2018.
18 https://www.epa.gov/sites/production/files/2015-06/documents/g5-final.pdf. Last accessed 27
August 2018.
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Quality Assurance Project Plans,19 and the EPA Requirements for Quality
Management Plans20 by the United States Environmental Protection Agency (EPA).
This option has been recently welcomed by the Citizen Science community
worldwide and could be labelled as more ‘grassroots-driven’ if confronted with the
first option presented above. A sectorial work of defining community standards has
flanked the general discussion. Within the domain of Citizen Science aimed at
mapping biodiversity, the Chapman Principles of Data Quality21 are considered the
reference point for developing any project falling under this area. Recently, dis-
cussions on quality assurance mechanisms have multiplied in workshops organized
by the European Commission Joint Research Center together with competent
authorities and the Citizen Science community, for example in the field of detecting
Invasive Alien Species in Europe.22 The Principles, released in 2009, are expected to
be updated in the coming months. In the domain of forestry, the US Forest Service
Citizen Science unit recently issued the new Forest Service Citizen Science Project
Planning Guide and Project Plan Template,23 two tools with step-by-step guidance
for planning a citizen science project applied to forest protection. Also in the field of
participatory water monitoring, a particularly flourishing activity of community
standards-setting has emerged. In California, the Clean Water Team24 recently
published the Surface Water Ambient Monitoring Program’s (SWAMP)
Bioassessment Quality Assurance Project Plan25 containing guidelines and a toolkit
to ensure the quality of water monitoring by citizen scientists.

These community standards appear as a half-way solution: on one side they
would ensure that Citizen Science practices contribute to scientific knowledge
production on the basis of valid data, on the other they would not be ‘imposed’ by
external experts but rather developed within the Citizen Science community. In
addition, as will be shown throughout the chapter, this community is not only
formed by laymen, but often citizens engage in similar projects because they have a
form of expertise to provide. They are not acting in their professional role of

19 https://www.epa.gov/sites/production/files/2015-06/documents/vol_qapp.pdf. Last accessed 27
August 2018.
20 https://www.epa.gov/sites/production/files/2016-06/documents/r2-final.pdf. Last accessed 27
August 2018.
21 Chapman 2005.
22 https://easin.jrc.ec.europa.eu/easin/NewsAndEvents/DetailEvents/5f26e136-d914-413b-a851-
393c26b25f89. Last accessed 3 January 2019. The author participated in the workshop.
23 https://www.fs.fed.us/working-with-us/citizen-science/resources. Last accessed 27 August
2018.
24 The Clean Water Team (CWT) is the citizen monitoring program of the State Water Resources
Control Board of California. The CWT is a part of the Surface Water Ambient Monitoring
Program (SWAMP).
25 https://www.waterboards.ca.gov/water_issues/programs/swamp/docs/qapp/bioassessment_
qapp.pdf. Last accessed 27 August 2018.
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experts, but they may well be experts either by experience (the notion of ‘experi-
ential experts’)26 or because of their amateurial interest. In addition, the sample of
citizen scientists interviewed in the aforementioned empirical research on Citizen
Science for environmental policies has shown that often participants and project
coordinators are trained in the specific field to which the monitoring is applied and
thus hold a considerable expertise on the topic. What makes citizen scientists dif-
ferent from professional scientists is that they are not running the Citizen Science
project as part of the fulfilment of their professional role but out of other motiva-
tions (e.g. the desire to protect the environment, concern, curiosity, as a hobby…).

The appropriateness of reliance on community standards to ensure the scientific
rigour of Citizen Science will be assessed. The pros will be discussed, as well as
two important sources of concern related to the external uptake of such standards
and to the trade-off between quality and participation. The theoretical and empirical
analysis will inspire the formulation of conclusive reflections that may contribute to
strengthening the potential and use of community standards, in order to cope with
the challenges the adoption of these standards brings about.

3.3 Theoretical Justification of Citizen Science
as a Legitimate Method and Practice

Citizen Science is not just amateurial and recreational monitoring. In this chapter,
Citizen Science is regarded both as a method of production of scientific knowledge
and as a practice by which laymen enter the scientific debate. I argue that the
legitimacy of Citizen Science as a method and as a practice should be acknowledged.
Such legitimacy would derive in the first place from what Becker et al. defined as the
“cross-fertilization process” entailed in practices of participatory science.27 The
authors analysed practices of grassroots noise monitoring and underlined that the data
provided by the citizens on noise gave precious insights into the objective status of
noise pollution but also on its social perception. These insights would arguably
strengthen the societal response to shared problems such as environmental pollution
as they could complement expert knowledge with perceptions, desires and claims
from the citizens.28 However, the inclusion of non-expert knowledge in current
decision-making is still weak as the fundamental question on whether political and
social issues are better resolved only through technical expertise or rather also
through democratic deliberation is still controversial.29

A deeper theoretical inspection of the issue would be advisable. Indeed, as
Bäckstrand rightly pointed out, the “theoretical foundations for coupling democratic

26 Berti Suman 2018a.
27 Becker et al. 2013, p. 1.
28 Berti Suman 2018b.
29 Bäckstrand 2004, p. 24.
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citizen participation with scientific assessment” are still weak.30 The author opens the
way for such inspection by presenting three main arguments.31 First, she frames
Citizen Science as a tool to restore public trust in science by bridging the gap between
scientists and citizens. Secondly, Citizen Science is discussed as a way to strengthen
scientists’ ability to cope with post-normal science issues the complexity of which
demands a cooperation among the affected stakeholders. Thirdly, Citizen Science
could contribute to making science more transparent, accountable and ultimatelymore
democratic, thus again boosting the quality of scientific knowledge production.

Lastly, from a legal perspective, I argue that Citizen Science should be viewed as
a form of rights in action concretizing claims grounded in fundamental rights, such
as the right to participate in the democratic debate, the right to (environmental)
information, the right to health and the right to live in a healthy environment. In
addition, also to the very recent ‘right to science’32—framed as the right to enjoy
the benefits of scientific progress and its applications—and the 'right to contribute'
to the production of (environmental) data,33 which may legitimize citizens’
participation in scientific knowledge production.34

3.4 Tensions Between Expert Science and Citizen Science

3.4.1 Insights from the Literature

Citizen Science has recently been scrutinized in terms of its scientific quality. In
particular, both the Citizen Science community and interested researchers from
academia have engaged in methodological discussions to inspect to what extent
such forms of participatory science can produce sound results. These reflections are
primarily of interest for the citizen scientists themselves as the quality, reliability
and validity of the Citizen Science data is crucial for ensuring that these initiatives
are listened to at a higher institutional level, composed by scientists and by
policy-makers.35

Recently, the aforementioned Citizen Science initiative Safecast36 aimed at
monitoring post-Fukushima radiation had to deal with the criticism coming from
‘institutional science’. Indeed, as an example of the confrontation between Citizen
Science and expert-based science, Safecast was criticized in an academic paper

30 Ibid., p. 27.
31 Ibid., pp. 30–35.
32 The first mention of the right to science in an official document was in 2012, when Farida
Shaheed, Special Rapporteur for the United Nations, submitted a report to the UN Human Rights
Council on the scope and application of the right to science. See Shaheed 2012.
33 Balestrini 2018.
34 Berti Suman and Pierce (forthcoming).
35 Schade et al. 2017.
36 See footnote 1 above.
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which claimed that its measurements were inaccurate or even totally wrong. In
particular, the Safecast bGeigie (the Geiger counter used in the project for radiation
monitoring) was alleged to systematically overestimate the true ambient dose of
radiation. The paper was published by Cervone and Hultquist under the title
“Calibration of Safecast dose rate measurements” in the Journal of Environmental
Radioactivity.37 The Safecast group released a rebuttal38 in which they affirmed that
third-party analysis and criticism of the Safecast methods, system and results are
very welcome, either by academia or by other interested groups. However, the
Safecast scientists challenged the claims and conclusions of Cervone and Hultquist,
alleging that such claims were erroneous, stemming from misunderstandings of the
Safecast bGeigie system, from improper statistical analysis and from wrong
assumptions regarding the purpose and utility of the Safecast radiation surveys. In
defending their methods and choices, the Safecast community used a scientific
terminology and grounded their justification in scientific literature. The con-
frontation, although it may be detrimental to the Citizen Science community, can
also be a way for the practice to (re)affirm its validity, vis-à-vis possible criticisms
and provocations from the scientific community.

Furthermore, the practice of participatory science projects run by academic
institutions has shown that, despite the quality of data gathered by the citizen
scientists often being lower than that produced by scientists, the potential of Citizen
Science is in the ‘big number’ of data collection points which would compensate
the lower quality of the tools used by the grassroots. A recent report by Parrish
et al.,39 timely entitled “Exposing the Science in Citizen Science”, designed a
science-based typology of Citizen Science focused “on the degree to which projects
deliver the type(s) and quality of data/work needed to produce valid scientific
outcomes directly useful in science and natural resource management”.40 In the
report, the authors illustrate the requirements for making Citizen Science a source of
“rigorous information”,41 measuring it against traditional science.

The report inspects the effectiveness of both quality assurance methods, aimed at
increasing data quality in the design and implementation phases of a Citizen Science
project, and quality control methods, aimed at checking the quality of the scientific
outputs. The authors conclude that “high quality science can be produced with
massive, largely one–off, participation if data collection is simple and quality control
includes algorithm voting, statistical pruning, and/or computational modelling”.42 As
indicated above, the great amount of data in large-scale Citizen Science projects
would compensate the possible quality failures of non-expert measurements.

37 Cervone and Hultquist 2018.
38 See https://blog.safecast.org/2018/08/rebuttal-of-calibration-of-safecast-dose-rate-measurements-
by-cervone-and-hultquist/. Last accessed 27 August 2018.
39 Parrish et al. 2018.
40 Ibid., p. 1.
41 Ibid.
42 Ibid.
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A different conclusion is instead reached with regard to smaller-scale projects
where participants are engaged “in repeated, often complex, sampling”.43 In such
instances the amount of data produced is not enough to outweigh the quality
shortages. For those cases, the authors suggest that quality can still be ensured by
means of expert intervention both a fortiori and ex-post. Parrish et al. identify the
need for “expert-led training and well-designed materials” to guide the participants
in the initiative, and for “independent verification” afterwards of the results, per-
formed by experts.44 Although the rationale of these expert checks is clear, I see
here a possible conflict between the aims of Citizen Science to democratize science
production and the inevitable need to rely on expert opinion to validate Citizen
Science. Whereas freeing science from the exclusive reliance on expert knowledge
is a noble goal, the Citizen Science community should creatively think of ways to
ensure the production of valuable and reliable results. This may ultimately result in
a loop: Citizen Science tries to open up science to the people, but to be listened to at
the higher political and scientific levels still has to refer back to expert science.

Under this aspect, one of the founders of the AiREAS project, Close, argued that
there is a contrast between current scientific expertise, which he situates in the field
of ‘control’ and civic science which would be located in the field of ‘awareness’.
The two sciences may have very different goals, one being the collecting of data for
shaping scientific discourses, the other mainly aimed at making the citizens aware
of scientific matters. In both cases, data collection is just a means, not a goal.
However, such data collection has to be valid, and the citizens may need to rely on
scientific expertise to achieve this goal. For ‘traditional scientists’, this civic
impingement into classic science may be confusing, and they may feel they are
losing control of scientific production. However, this lack of control may be an
opportunity to innovate regarding scientific methods and stimulate a social progress
based on civic awareness. Yet the two sides, the experts and the citizens, need to
find a shared language to engage in dialogue and understand each other.45

Another possibility to ensure that Citizen Science is trusted by scientists and
policy-makers would be having it regulated, as other formalized data collection
practices are. Currently, Citizen Science is not subjected to uniform regulations
worldwide or nationally, nor does it follow specific pre-set standards. Yet experts of
Citizen Science (for example the European Commission Joint Research Center hub)46

have recently been advocating for the adoption of shared protocols, key-terms and
language to enhance exchangeability and verifiability of results (which would con-
figure the afore-presented ‘community standards’). In addition, from the Citizen
Science community there has been recently a flourishing production of ‘toolkits’ to
guide citizen scientists, especially the less technology-literate ones. As affirmed in the

43 Ibid.
44 Ibid.
45 Virtual discussion with Jean Paul Close, co-founder of AiREAS, on 15 October 2018. For more
information, see Sect. 3.1.
46 In-person discussion with an expert on Citizen Science at the EC JRC, Ispra, Italy, on 14 May
2018. More information in Sect. 3.1.
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Citizen Sensing47 Toolkit, “[t]echnology can be a daunting aspect of citizen sensing
for many participants, especially those with little technical or scientific expertise”.48

Such toolkits aim to guide future citizen scientists in the process of choosing and
eventually building the right technology for the information they want to collect.

There are indeed two dominant approaches in the design of a Citizen Science
project: either the participants will adopt ready-made tools or they will build the
tools themselves. In the first case the citizen scientists will use technologies, e.g.
smartphones, air sensors and Geiger counters, that are already regulated and
compliant with standards. In the second case, they will assemble pieces to create a
device, often making use of open hardware tools based on open source
components-platforms such as Arduino. In the first case, there is the conceivable
need to regulate how these technologies are used when laymen operate them to
produce scientific output. For the second case, the regulatory need would regard not
only the methods used but also the design of the Citizen Science technologies.

3.4.2 Empirical Insights

As detailed in the introduction, I find it appropriate to complement the available lit-
erature on the topic discussed with some of the results of an ongoing empirical study49

I am conducting on participants and project coordinators of Citizen Science projects for
environmental policies. Performing a discourse analysis of the responses collected was
especially illuminating for some of the discussions developed in this chapter.

First, an actual ‘expertise’ emerged in the respondents’ group, supporting the
argument developed in Sect. 3.2 on the circumstance that many citizen scientists are
scientifically literate and in some cases even experts. I indeed indicated that, fre-
quently, participants of Citizen Science initiatives and project coordinators have a
considerable expertise on the topic of the initiative, either by experience or by previous
training. A respondent from the Safecast case (grassroots radiation monitoring
post-Fukushima) affirmed that he50 “created an iOS app that interfaced with analogue
Geiger counters (Geiger Bot) and added mapping.” He was thus able to create an app
and connect it with the Geiger counters. A respondent from the AiREAS case51 said:
“My first contact with AiREAS was because of my interest in Open Data for use in my

47 Citizen Sensing can be considered a sub-set of the broader notion of Citizen Science, focused
on lay people monitoring external factors through sensors and spreading the information on
networks/visual representations of the collected data. More information in Berti Suman 2018a.
48 Making Sense Project 2018, p. 80.
49 See Sect. 3.1 for more details.
50 In general, the sample includes people over the age of 20 and below the age of 70, mostly male
participants, of diverse nationality and language, but primarily from the Netherlands, Japan and the US.
51 AiREAS is an initiative launched in the city of Eindhoven aimed to create an intelligent, real
time measurement system through which anyone could check the status of the quality of the local
air at any time in their direct vicinity. For the AiREAS website and platform, see http://www.
aireas.com/welcome-to-aireas/. Last accessed 27 August 2018.

3 Between Freedom and Regulation: Investigating Community Standards … 41

http://www.aireas.com/welcome-to-aireas/
http://www.aireas.com/welcome-to-aireas/


IT development projects.” Again, a form of expertise emerges. Another Safecast
participant adds that “most core members do that in their spare time and are not
originally nuclear scientists”, but he admits “although there is a large proportion of
people with a technical background of one kind or another” (emphasis added). The
breadth of expertise is wide, ranging from nuclear sciences to health sciences. An
AiREAS respondent said to have joined the project because of “a mutual interest in the
effects of environmental factors of impact on human wellbeing, in particular appli-
cation of my expertise on air quality and cardiovascular health.”A Safecast participant
adds: “I classify Safecast as citizen-driven, because that’s about the only thing the
participants have in common. We are artists, engineers, homemakers, teachers, and
writers. No one is excluded, and no qualifications are required” (emphasis added).

The value of the specific Citizen Science projects for improving the quality and
openness of science is stressed by the participants. A respondent timely stated:
“Before Safecast it was normal for averages to be published and without any info
on how the data was collected, now only specifics with details down to the device
level are demanded by everyone. The entire scope of radiation monitoring shifted
because of our efforts” (emphasis added). The promises and achieved results of the
project seem high in the view of the participants. An AiREAS participant argued
that what motivated him to join the initiative was the opportunity of a “data pro-
cessing and visualization targeted on making the invisible visible and creating
awareness” (emphasis added).

Discourses on the reliability and quality of the data collected are recurrent.
A Safecast participant for example stated that he “got involved for reasons that
became the core purpose of Safecast: to spread reliable information” (emphasis
added). Another respondent, this time from Safecast, argued: “I feel we have had
several significant impacts: (1) That “amateurs”, lightly trained and loosely orga-
nized, can gather high quality data. (2) That simple devices, with moderate cost,
can be deployed rapidly in response to unexpected radiological emergencies.
(3) Sensational, purposeful misinformation CAN be countered in the Internet Age”
(emphasis added, capital by the respondent). The importance of the validity of the
data produced for individual and collective choices is stressed: “Safecast has made a
meaningful contribution to individuals and to society. There are families who made
important decisions about their lives. Those decisions were fraught with doubt and
uncertainty. Safecast data assuaged some of that. Governments too, may not have
been comforted by Safecast looking over their shoulder, but I believe their work
was ‘adjusted’ because Safecast set an example of openness and objectivity”
(emphasis added). The individual level and the collective are highly intertwined in
the words of the respondents, as emerges clearly from this response: “Being a
resident of Japan I’m always concerned how the events in Fukushima might affect
me here. Being able to track levels closely is a great relief. I look forward to being
able to provide similar relief to others facing and managing environmental risks.”

The potential of Citizen Science is evident in the words of some responses. Safecast
has been “a game changer”, it is argued, “just watching the online map mature and the
way all data can be downloaded and used by anyone but still retaining data history had
never happened on the same scale before.” Scientific words are not frequently used by
respondents, except in some cases, such as the opinion of an AiREAS citizen scientist
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defining it as “a good and statistically sound evaluation of collected data” (emphasis
added). Again from the AiREAS case, a participant argued that, despite “scientifically
[there being] no novel viewpoints, however [the initiative provides] very interesting
insight in the City of Eindhoven and the difficulties involved in developing ‘citizen
science’” (emphasis added). Also the explicit recognition by the respondent of being
part of a Citizen Science project as such was not frequent.

3.5 A Critical Analysis of Community Standards

The brief discourse analysis that preceded this section has shown how, internally to
the Citizen Science community, initiatives are perceived as legitimate and the quality
of the data produced is acknowledged. However, this is not always the case beyond
the borders of the community, where traditional knowledge and power structures
dominate. Such structures are highly challenged by forms of scientific production that
do not fall within standard and formalized categories. However, the likelihood that
Citizen Science-produced data will be considered valid and will ‘win’ the challenge
and therefore be considered valid is highly contextual. As Jasanoff wisely argued, the
legitimacy of the decision taken by the ‘decision-makers’ in a specific community
ultimately depends upon their ability to reconstruct a ‘plausible scientific rationale for
the proposed action’.52 Also the plausibility of Citizen Science evidence is heavily
interconnected with the trust that external actors will have in the citizen scientists.
Trust is partially irrational, but it can also be stimulated through specific measures.
Showing the external world that a Citizen Science project was run on the basis of
previously agreed standards (the so-called ‘community standards’) seems particularly
to contribute to the building of trust in a grassroots initiative. However, as such
standards still spring from the citizen level, it is not certain that the external actors
will consider these community standards as valid in first instance, which may make
the reliance on such standards rather pointless. On the other hand, the possibility of
relying on expert standards also presents criticism, as discussed above.

The second concern posed by community standards relate to what Parsons,
Lukyanenko and Wiersma described as the “trade-off between quality and partic-
ipation”.53 The authors in their article “Easier citizen science is better” acknowl-
edge that the participation rate of laymen in research is unprecedented. They
distinguish a passive participation, namely the simple act of allowing their data to
be collected for a scientific purpose, and an active participation, where the citizen
scientists have to actively perform some form of data collection. Parsons,
Lukyanenko and Wiersma argue that, for active projects, the request to follow strict
categories of what is observed may inhibit the participation of non-experts.
For example, in the case of bird monitoring, asking the participants to classify the
observation under a certain species may either exclude those who lack the relative

52 Jasanoff 1987.
53 Parsons et al. 2011, p. 47.
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knowledge necessary for the identification or lead to misidentification. The result,
according to the authors, would be this trade-off between participation and data
quality. However, the study suggests that this conflict may be reconciled by giving
participants the possibility to report “a sighting in terms of observed attributes,
eliminating the need to force a (possibly incorrect) classification.”54 This reflection
suggests that community standards ensuring data quality should be designed in a
way that encourages the participation of a broader public, by requesting observa-
tions to be captured by flexible attributes rather than strict categories. However, as
anticipated in the previous sections, there is still the risk that the scientific com-
munity will not appreciate this flexibility in standard-setting, and this again may
undermine the credibility of Citizen Science projects.

3.6 Conclusion

Throughout the chapter, it emerged both from theoretical and from empirical
insights that Citizen Science can be regarded as a legitimate method and practice
having the potential to produce sound scientific knowledge. The empirical research
showed that often Citizen Science groups present forms of expertise that they can
bring to the table. In addition, it resulted in the participants actually recognizing the
value of Citizen Science for improving the quality and openness of science. They
are also aware that the data they collect is reliable and valid, although they rarely
use scientific words in their discourses.

Despite the recognized potential of Citizen Science to ultimately improve sci-
ence, this outcome is achieved only if the initiative follows specific requirements,
which have been identified in the quality, reliability, credibility and verifiability of
the Citizen Science project. The need for reliance on pre-set standards appears
indispensable, considering that the ‘scientists’ in Citizen Science projects are often
non-expert people. This reliance seems necessary to ensure that Citizen Science
initiatives are not viewed as amateurial practice, but are actually taken into account
and valued by scientists and maybe policy-makers.

Whereas imposing external standards derived from the scientific community
risks depriving Citizen Science of its own nature, the possibility of resorting to
community standards has been welcomed. It has been argued that such standards
may still grant that Citizen Science is bound by rules in producing scientific
knowledge. This way Citizen Science’s aims to democratize science and free it
from exclusive reliance on expert opinion are preserved.

The need for standards regulating Citizen Science practices has been framed
differently in the case of citizen scientists using available technologies, in which
case only the methods for using these technologies should be regulated, and in the
case of the participants also building the tools, where regulation is required both at
the design stage and at the measurement stage.

54 Parsons et al. 2011, p. 47.
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If the legitimacy of Citizen Science within the community of citizen scientists is not
debated, its external legitimacy still requires some effort and creative thinking. In order to
start this process, first, dominant knowledge and power structures based on expert
opinion should be ‘opened up’ to welcome contributions ‘from below’. The cross-
fertilization of Citizen Science practices towards traditional scientific practices is com-
plementary, not alternative. Therefore, scientists should regard Citizen Science not as
an ‘enemy’ but as an opportunity to improve scientific knowledge production.
Consequently, the scientist community should engage in constructive discussions on
which standards guiding Citizen Science projects are acceptable and appropriate. This
mutual process of learning and understanding respectivemethods, the scientists towards
the citizen scientists and vice versa, could ultimately strengthen both traditional science
and Citizen Science. Future research is needed on the strategies and mechanisms that
could guide this process of mutual learning and collective standard-setting, both from a
theoretical point of view and from an empirical perspective.
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