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Abstract: Citizen science (CS) has shown tremendous popularity in recent years; however, there is still
a lack of understanding of important aspects that determine citizens’ participation and involvement
in CS initiatives. Although CS initiatives could serve as a means of promoting forms of participation
that contribute to the democratization of science, limited attention is still being paid to the “citizen”
component of the citizen science term. For this reason, a systematic literature review (SLR), aligned
with the PRISMA methodology, was applied to empirical studies on citizens’ participation in envi-
ronmental and nature-based CS initiatives established over the last two decades. The participatory
aspect of the retrieved 119 CS initiatives was analysed on the basis of: (a) citizens’ participation and
(b) environmental citizenship. Our findings show that the majority of the CS initiatives were mostly
limited to the local scale, and they primarily followed the contributory model, in which volunteers
were mostly treated as “data collectors”. Therefore, it is important to overcome barriers related to
the design and implementation of CS that hinder citizens’ participation and, at the same time, to
strengthen democratization through a more participatory engagement of active and aware citizens,
thus promoting environmental citizenship.

Keywords: participation aspects; environmental citizen science; facilitators; constraints; models and
practices; education for environmental citizenship

1. Introduction

Citizen science (CS) has a long history, and it describes the involvement of members of
the public in scientific research, mainly through forms of data collection and information
gathering in various fields of science, such as nature, ecology, and the environment [1–5]. The
interaction between the public and scientists can be considered as a two-way process that,
on the one hand, promotes public participation in science, where among other things, the
former acquire knowledge and skills during their involvement in data collection processes,
and on the other hand, the latter use the large-scale data collected, which may not be
easily gathered with other techniques, for the common good [6,7]. Despite the long history
of CS, there are still several limitations in the underlying models and frameworks that
guide public participation in CS initiatives. In many CS initiatives, the citizens are merely
treated as “data collectors” or “passive” participants [8], instead of “active citizens” [9].
This finding is not surprising, given that CS research is not focused, for instance, on how
CS can help the public to understand and appreciate the power of science for socio-political
and socio-cultural action [4].
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However, CS can be an excellent venue for the democratization of science, by achieving
an “inclusive” and active engagement of citizens in the scientific process. This study
presents a systematic literature review (SLR) of the available empirical research on citizens’
participation in environmental and nature-based CS. More specifically, the participatory
aspects of a total of 119 CS initiatives were analysed according to: (a) the CS models and
practices defining citizens’ participation, and (b) the participation forms for the achievement
of education for environmental citizenship.

2. Methodology

The published literature was surveyed using four electronic databases (Scopus, Web
of Science, Education Research Complete, ERIC), and the retrieval of the empirical studies
followed three sequential stages: (a) Identification, (b) Screening, (c) Eligibility (Figure 1).
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Figure 1. Flow diagram illustrating the review selection process.

This procedure resulted in 119 empirical studies, each one presenting a CS initia-
tive; these were subjected to a content analysis, using a semi-structured checklist of CS
participation-related typologies.

3. Findings

The majority of the reviewed CS initiatives were contributory and involved a single
person as the data collector, mainly in the form of volunteering. Additionally, it was
found that citizens were reporting multiple entries over an extended time period and were
engaged only with data, contributing mainly to conducting and monitoring observations,
along with collecting and submitting data, rather than being actively engaged with the
whole process for a minimum duration (Figure 2).

Most of the studied CS initiatives targeted the “individual” and “private sphere”
actions of EEC, which primarily took place on the “local” scale. The three main EEC
outcomes reported in the reviewed CS initiatives were the development of a healthy
relationship with nature, the solution of environmental problems, and the prevention of
new environmental problems (Figure 3).
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Figure 2. (a) Level of data collection (n = 68), (b) Forms of citizens’ participation (n = 74), (c) Frequency
and duration (n = 68) of citizens’ participation, (d) Types of citizens’ contributions (n = 65), € Modes
of engagement (n = 57), (f) Duration of engagement (n = 50), and (g) Citizens’ activities (n = 63) in
CS initiatives.
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Figure 3. Dimensions, spheres, and scales as environmental citizenship actions (n = 33), as well
as environmental citizenship outcomes (n = 17) promoted by the reviewed CS initiatives (Source
Modified: [10]).

4. Conclusions

Our systematic literature review provides empirical substantiation on which envi-
ronmental CS initiatives can support citizens’ engagement with the underlying scientific
processes, while also contributing to a broader, more inclusive, and active socio-political
participation of citizens [11]. However, more efforts are needed to develop environmental
citizenship with more focus on EEC actions situated in the collective dimension, public
sphere, as well as on the national and global scale.
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