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Keywords: Information and communication technologies (ICTs) have been credited with the potential to alter the dynamics
Digital governance of environmental governance by empowering citizens, enhancing accountability and improving government
ICTs

efficiency. However, in non-democratic contexts the link between ICTs and public participation is far from clear.

. . Taking the case of China, this study investigates urban Chinese citizens’ use of digital technologies for envi-
Environmental activism .. . . s . . .

. ronmental participation and the factors explaining (non)engagement. Drawing on an online survey with 2912
Environmental governance o K § o A A K .
China participants in 2021, we find surprisingly high levels of participation that is not hampered by regime-related
factors such as trust in governmental institutions or concerns about the risks of taking action online. This
shows that digital technologies have significant participatory potential also under restrictive conditions. How-
ever, our findings also show several major limitations of ICTs. Participation in our study is driven by citizens who
are digitally skilled, environmentally concerned and also active in the offline sphere. This points, first, to a digital
participation opportunity gap that could exclude the less digitally skilled and tech-savvy. Second, this supports
the “reinforcement hypothesis” that ICTs are used by the already active and do not suffice to draw new social
groups into the policy process. Third, in our study digital environmental participation is limited by citizens’
attribution of responsibility to the government, an unintended consequence of China’s “environmental author-
itarianism” that curtails ICTs from unfolding their full potential. Together, our findings contribute to the debate
on digital authoritarianism and the opportunities and limitations of ICTs for environmental participation in non-

Public participation

democratic contexts.

1. Introduction

Information and communication technologies (ICTs) have in recent
years boosted the opportunities for environmental public participation
with the potential to fundamentally alter the dynamics of environmental
governance (He et al., 2017). Digital technologies have been credited
with the potential to enhance transparency and close accountability
gaps between governments and the public by providing new means of
accessing and producing information (Gigler and Bailur, 2014; Peixoto
and Fox, 2016), through digital governance initiatives (Schulz and
Newig, 2015; United Nations, 2020), and by providing new tools for the
mobilization of collective action (Bennett and Segerberg, 2011; Earl and
Kimport, 2011). However, while ICTs provide a range of new opportu-
nities for environmental citizen engagement, empirical evidence on the
impact of digital technologies on public participation is far from
conclusive, especially in authoritarian countries where participatory
dynamics diverge widely from democratic regimes (Gronlund and
Wakabi, 2015; Ji et al., 2018; Kostka et al., 2020).
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In the debate about digital authoritarianism, concerns have been
raised that rather than promoting public participation and transparency,
digital technologies may primarily serve as instruments of state sur-
veillance, control and propaganda (Creemers, 2017; King et al., 2013;
Qiang, 2019). Moreover, in an authoritarian context, regime-related
factors such as lacking trust in governmental institutions and the risks
of taking action online in a restrictive political environment have been
found to hamper digital engagement (Alrashedi et al., 2015; Gronlund
and Wakabi, 2015). While ICTs enhance the access to environmental
information, existing research on China further shows that environ-
mental awareness does not necessarily translate into greater preferences
for environmental protection, leave alone increased participation
(Brombal, 2020; Flatg, 2020; Xu, 2014). An evaluation of ICTs’ partic-
ipatory potentials in environmental governance in a non-democratic
setting thus requires a thorough understanding of the factors explain-
ing digital environmental participation.

This study takes the case of China and gauges urban Chinese citizens’
use of ICTs for environmental participation across a broad range of
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activities. In China, arguably the world’s leading country in digital
authoritarianism, both state and non-state actors have embraced digital
technologies to leverage environmental participation for addressing the
country’s environmental crisis (Hsu et al., 2017; Kostka et al., 2020;
Kostka and Zhang, 2018). China thus provides for an interesting case to
study ICT-based environmental participation in an authoritarian regime.
We develop a framework to explain varying levels of digital environ-
mental participation based on citizens’ environmental attitude and
behavior, digital skills and attitude, political attitude, and on socio-
demographic characteristics. Drawing on an online survey conducted in
August 2021 with 2912 respondents across China, we first document the
scope and frequency of Chinese citizens’ digital environmental partici-
pation. Second, we assess factors that explain different levels of
engagement. The survey resembles the Chinese internet-connected
population by age and gender, as well as region.

We find surprisingly high levels of ICT-based citizen engagement in
environmental governance that is not hampered by regime-related fac-
tors such as matters of trust or concerns about the risks of taking action
online. However, the extent of engagement varies across social groups
and points to two major limitations of ICTs. We find that digital tech-
nologies are most used for environmental engagement by the digitally
skilled and those with a higher technological affinity, and those who are
environmentally concerned and already active offline. This suggests that
a digital participation opportunity gap exists that might exclude the less
digitally skilled from participating, supporting concerns about a “digital
divide.” Moreover, the finding that ICTs are used mostly by those
already environmentally active offline suggests that rather than
expanding citizen environmental engagement, ICTs may not suffice to
draw in new social groups into the policy process, supporting the
“reinforcement hypothesis.” Finally, our findings highlight a problem
inherent in China’s top-down system of environmental governance.
Digital environmental participation in our study is significantly limited
by citizens attributing the responsibility for environmental problem-
solving to the government. This is an unintended side effect of China’s
“environmental authoritarianism” that hinders digital technologies from
unfolding their full potential in a restrictive political setting.

Our study contributes to existing research in several ways. First, by
highlighting the “digital divide” and “reinforcement hypothesis,” our
findings contribute to a more nuanced understanding of the participa-
tory potentials and limitations of ICTs for environmental governance in
a non-democratic political framework and speak to the debate on digital
authoritarianism (Gohdes, 2020; Gueorguiev, 2021; Howells and Henry,
2021; Xu, 2021). Second, our findings contribute to the literature on
digital environmental governance and the digital recalibration of
state-society relations under Xi Jinping. While there has been significant
academic interest in the role of ICTs for environmental participation in
China, existing studies have largely focused on the use of ICTs by Chi-
nese environmental organizations (Ji et al., 2018; Liu, 2011; Sima,
2011), the role of digital technologies for the mobilization of collective
action (Cai and Zhou, 2016; Huang and Yip, 2012; Sullivan and Xie,
2009), or investigated specific initiatives or types of ICT such particular
apps or websites (Balla, 2012; Goron and Bolsover, 2020; Hsu et al.,
2020). While He et al. (2017) assess the use of different digital tools for
environmental participation by Beijing residents, their survey is
restricted to the capital and does not explain variation in digital
participation. By focusing on ordinary urban Chinese citizens’ full range
of digital environmental participation and the factors for (non)engage-
ment, our study sheds more light on the potentials and hindrances for
digital participation in China’s top-down system of (environmental)
governance.

2. Literature review and analytical framework
2.1. ICTs and environmental participation

The spread of ICTs has greatly enhanced citizen’s options to engage
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in environmental governance and produced new forms of digital
participation (He et al., 2017). Such digital or e-participation is defined
by the United Nations as the “process of engaging citizens through ICT in
policy, decision-making, and service design and delivery in order to
make it participatory, inclusive and deliberative” (United Nations,
2020). Digital participation encompasses both top-down initiated forms
of participation and bottom-up participation initiated by non-state ac-
tors (Wimmer et al., 2017). Digital environmental participation, then, is
ICT-mediated participation in matters of environmental governance,
understood as “regulatory processes, mechanisms and organizations
through which political actors influence environmental actions and
outcomes” (Lemos and Agrawal, 2006, p. 298).

In environmental governance, where informational processes play a
key role, ICTs have in particular been credited with providing citizens
with new possibilities for accessing, producing, verifying, monitoring
and controlling information that can empower citizens and enhance
transparency (Hsu et al., 2020; Mol, 2010; Soma et al., 2016). Citizen
participation can also be integrated directly into the governance process
through digital governance initiatives and ICT-based feedback mecha-
nisms with the potential of enhancing communication between gov-
ernments and citizens, improving service delivery, and increasing
efficiency and accountability (Gigler and Bailur, 2014; Vij and
Gil-Garcia, 2017). Moreover, digital technologies have facilitated the
public expression of opinion and framing of environmental issues,
contributed to the creation of an online “green public sphere” (Sima,
2011), and proven to be key tools for the mobilization and organization
of collective action (Bennett and Segerberg, 2011; Earl and Kimport,
2011).

The effect of digital technologies on participation is far from clear,
however, especially in a non-democratic political setting like China that
leaves limited room for civil society and strictly controls political
participation. While some studies have found a positive correlation be-
tween the development and use of ICTs and public participation (Gil de
Zunigaetal., 2012; Jho and Song, 2015), the literature also suggests that
digital technologies per se may not suffice to overcome barriers to
participation such as matters of trust, lacking political efficacy, or pri-
vacy concerns (Hsu et al., 2017; Hsu et al., 2020; Wakabi, 2016; Xenos
and Moy, 2007) - factors likely to weigh in particularly heavy in a
restrictive political context. Moreover, while it has been widely assumed
that enhanced access to environmental information and increased
transparency lead to intensified participation (Mol, 2010), this
assumption cannot readily be transferred to an authoritarian context
(Kostka et al., 2020). Existing research on China shows that environ-
mental information alone does not necessarily translate into greater
preferences for environmental protection, leave alone active participa-
tion (Brombal, 2020; Flatg, 2020; Goron and Bolsover, 2020; Xu, 2014).
The relationship between ICTs and environmental participation is thus
complex, even more so in a non-democratic regime (Kostka et al., 2020;
United Nations and Le Blanc, 2020).

2.2. ICTs and environmental participation in China

In China, a formerly information-poor country with severe limita-
tions to public engagement and a top-down command-and-control sys-
tem of environmental governance (Kostka and Zhang, 2018; Mol and
Carter, 2006), both state and non-state actors have in recent years
leveraged digital technologies to foster citizen participation in envi-
ronmental governance. In line with a broader trend to strengthen
institutionalized participation channels (Fu and Distelhorst, 2018;
Gobel, 2021; Lorentzen, 2017), and drawing on ICTs and big data ap-
proaches for addressing the country’s implementation gap in environ-
mental governance (Kostka and Mol, 2013; Kostka and Zhang, 2018),
the Chinese government has in recent years digitally revamped the
country’s environmental monitoring system and set up a wealth of
ICT-based communication channels with the public (Hsu et al., 2017;
Kostka and Zhang, 2018; Schlaeger and Zhou, 2019). These include
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public complaint websites, platforms and social media channels both
inside the environmental bureaucracy and beyond (Distelhorst and Hou,
2017; Gobel and Li, 2021; Wang and Zhong, 2020), as well as a growing
number of mobile applications, some of them directly linked into
(smart) city’s digital urban management systems (Hsu et al., 2017;
Schlaeger and Zhou, 2019).

Despite continuing data problems (Hsu et al., 2017; Kostka et al.,
2020; Tarantino, 2020), these governmental channels provide Chinese
citizens access to an unprecedented amount of official information,
including both information published as part of the government’s
transparency and data disclosure initiatives and such acquired through
information disclosure requests (Goron and Bolsover, 2020; Seligsohn
et al., 2018; Tarantino, 2020; Wang, 2016; Zhang et al., 2016, 2017).
Moreover, citizens can leverage the new digital channels for public
consultation in the form of feedback and suggestions (Hsu et al., 2017),
and for the online submission of environmentally-related complaints
and petitions (Fu and Distelhorst, 2018; Hsu et al., 2017; Wang and
Zhong, 2020). Acknowledging the value of citizen-generated data for
narrowing the center’s informational deficits and limited monitoring
capacities, the Chinese government has also started to engage citizens in
the collection of (mostly pollution) data and the monitoring of local
government responses (Brombal, 2020; Hsu et al., 2020), as well as for
improving public service delivery (Schleger and Zhou, 2019). Chinese
citizens can further leverage digital technologies for participating in
environmental impact assessments, e.g. by submitting opinions online,
or for stepping up legal action, for instance by using ICTs to file lawsuits
or to submit or collect evidence (Bondes, 2019; Johnson, 2020).

Outside these state-sanctioned channels, digital technologies have
opened an array of informal pathways for environmental participation.
ICTs have enhanced Chinese citizens’ access to a range of alternative
information sources, producing an “information-complex” environment
(Zhang et al., 2017). This includes data processed or collected by envi-
ronmental organizations, some of whom actively engage citizens in data
collection (Brombal, 2020; Tarantino, 2020; Xu, 2014), as well as in-
formation sought from fellow citizens, domestic experts or international
actors (Huang, 2020). Digital technologies further provide Chinese cit-
izens with new  opportunities to share or  discuss

Environmental attitude and behavior
- Level of environmental concern
- Offline environmental participation
- Pro-environmental behavioral change

Digital skills and attitude
- Digital skills level
- Technological affinity
- Data privacy concerns
- Internet surveillance concerns

Political attitude
- Trust in government

- CCP membership
- Attribution of responsibility

Sociodemographics
- Age
- Gender
- Education
- Income
- Region
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environmentally-related information or news, contributing to what has
been termed a green “online public sphere” (Ji et al., 2018; Sima, 2011),
and have been found to facilitate the organization and mobilization of
more or less contentious forms of collective action (Bondes, 2019; Cai
and Zhou, 2016; He et al., 2017; Huang and Yip, 2012; Yang and Wu,
2022). This encompasses “e-movements” that unfold entirely online;
digital versions of offline or “e-tactics” such as online letter-writing,
signature collections or opinion surveys; and “e-mobilization,” i.e. the
use of digital tools for the mobilization of collective action (Earl and
Kimport, 2011). Chinese citizens can also participate in a growing
number of environmental protection initiatives set up by corporate ac-
tors, such as the Alipay Ant Forest program launched in 2016 that per-
mits users of the Alipay application to translate “low-carbon activities”
into planted trees (UNFCCC, n.d.). Up to date, there is little systematic
evidence about how ordinary Chinese citizens make use of these new
digital opportunities, however.

2.3. Explaining digital environmental participation in a non-democratic
political setting

Bringing together the literatures on political, environmental and
digital participation, we develop a framework for assessing digital
environmental participation in a non-democratic political setting (see
Fig. 1). We group the factors into four categories: 1) environmental
attitude and behavior, 2) digital skills and attitude, 3) political attitude,
and 4) sociodemographic control variables.

2.3.1. Environmental attitude and behavior

The literatures on political and environmental participation and on
ICTs’ impact on citizen engagement have widely assumed that enhanced
access to information increases knowledge and awareness, which then
translates into higher levels of participation (Barrios-O'Neill and
Schuitema, 2016; He et al., 2017; Mol, 2010; Xenos and Moy, 2007). In
the environmental realm, higher levels of environmental awareness and
concern, i.e. the extent to which an individual not only acknowledges
but is concerned about environmental issues, have been found to
correlate with higher levels of environmental participation (Eom et al.,

Digital environmental
participation

Fig. 1. Conceptual framework for explaining digital environmental participation.
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2016; O’Connor et al., 1999; Stern, 2000). This link has largely been
examined in Western democratic contexts, however. In non-Western and
non-democratic societies, the relation between environmental aware-
ness or concern and citizen participation is not clear (Eom et al., 2016;
Kostka et al., 2020). Albeit showing regional, sociodemographic and
issue variation, surveys among Chinese residents have overall found
significant or rising levels of environmental awareness and concern
(Flatg, 2020; He et al., 2017; Liu and Mu, 2016; Wong, 2010; Xu et al.,
2017; Yu, 2014). This does not necessarily translate into greater pref-
erences for environmental protection, “willingness to pay,” or higher
levels of participation, however (Flatg, 2020; Wang et al., 2016; Xu
et al., 2017; Zhang et al., 2020). While some studies show that high
levels of environmental concern correspond with environmental
participation (He et al., 2017; Johnson et al., 2017), others have shown
that factors such as lacking resources, economic dependencies and
lacking political efficacy hamper participation (Deng and Yang, 2013;
Lora-Wainwright, 2017). To assess the relationship between environ-
mental concern and digital environmental participation (DigEnPa), we
test the hypothesis that DigknPa is higher among individuals that report
higher levels of environmental concern (H1.1).

Also the relationship between online and offline participation has
been widely debated. While the “mobilization hypothesis” holds that
digital technologies can “inform, organize and engage those who are
currently marginalized from the existing political system,” the “rein-
forcement hypothesis” suggests that ICTs are used primarily by already
active citizens (Norris, 2001, p. 218). In China, digital participation has
largely been found to be a plus for total engagement. According to
previous research, most citizens use a combination of online and offline
activities, suggesting, first, that digital means are not crowding out
offline forms of (environmental) participation and, second, that ICTs
may facilitate public participation but are not in themselves sufficient
(Cai and Zhou, 2016; He et al., 2017; Huang and Yip, 2012; Su and
Meng, 2016; Tai et al., 2020). Existing studies have also investigated the
relationship between digital participation and other forms of environ-
mental activity. Research on the public response to air pollution in China
have found that many citizens resort to individualized
pro-environmental behavior such as the use of more sustainable means
of transport or self-protective strategies like buying air purifiers (John-
son et al., 2017; Wang et al., 2016; Xu et al., 2017). While Johnson et al.
(2017) find that Chinese citizens do not necessarily regard such private
action as an alternative to public participation, they argue that it might
be seen as a more realistic strategy in a political context that provides
limited opportunities for civic engagement. To investigate the rela-
tionship between DigEnPa and other forms of environmental activity,
we hypothesize that DigknPa is higher among individuals who also engage
in offline environmental participation (H1.2), and among those who have
increased their individualized pro-environmental behavior (H1.3).

2.3.2. Digital skills and attitude

Second, digital participation cannot be explained by only examining
traditional participation-related variables, but needs to take into ac-
count factors relating to digital technologies (Hoffmann and Lutz, 2021;
Norris, 2001; Sylvester and McGlynn, 2010). The literature on digital
participation has widely acknowledged that using ICTs for citizen
participation requires specific knowledge in the form of digital skills (Gil
de Zuniga et al., 2012; Vicente and Novo, 2014; Xenos and Moy, 2007).
Attitudes towards the technology itself as captured by the “technology
acceptance model” (TAM) have also been found to impact the use of ICTs
for participation (Lee and Kim, 2012; Lin et al., 2011). We thus expect
that DigEnPa is higher among individuals with a higher digital skills level
(H2.1) and those who make extensive use of their smart phone as proxy for
technological affinity (H2.2). In addition, technology-related data privacy
and internet surveillance concerns can be a major barrier to participa-
tion, particularly in authoritarian contexts (Alrashedi et al., 2015;
Gronlund and Wakabi, 2015; Hsu et al., 2020). We thus hypothesize that
DigEnPa is higher among individuals with lower levels of data privacy
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concerns (H2.3) and internet surveillance concerns (H2.4).

2.3.3. Political attitude

A third group of factors that might help explain digital environ-
mental participation relate to citizens’ political attitudes. More specif-
ically, existing research has identified citizens’ trust in governmental
institutions and political efficacy (i.e. a sense of agency and empower-
ment and the belief that one’s actions can have an impact) as central
motivational factors for political, environmental and digital participa-
tion (Eom et al., 2016; Johnson and Scicchitano, 2000). Particularly in
authoritarian political contexts, lacking trust in government and low
political efficacy have been found to be major barriers to digital
participation (Alrashedi et al., 2015; Gronlund and Wakabi, 2015;
Lee-Geiller, 2020; Wakabi, 2016), which play a crucial role in impeding
both online and offline environmental participation also in the case of
China (Hsu et al, 2017; Lora-Wainwright, 2017). Moreover, in
top-down systems of governance such as China, also a lack of feeling
responsible can hamper environmental participation when citizens
attribute the responsibility for environmental problem-solving mainly to
the government (Li and Shapiro, 2020; Wong, 2010; Xu et al., 2017). We
thus assume DigEnPa is higher among individuals with higher levels of trust
in governmental institutions (H3.1), and among individuals that are members
of the Communist Party of China (H3.2), while expecting lower digital
environmental participation among individuals that attribute the re-
sponsibility for managing environmental problems mainly to the government
(H3.3).

2.3.4. Sociodemographics

We further include socioeconomic factors. First, in traditional the-
ories of political participation, socioeconomic status (SES) is a central
explanatory factor. Resource models of political participation regard
particularly education and income as important resources for engage-
ment (Brady et al., 1995; Verba and Nie, 1987). This has also been
applied to digital participation, where SES is additionally seen to
directly affect both access to and the skills for using digital technologies
(Norris, 2001; United Nations, 2020; Vicente and Novo, 2014). SES also
plays a central role in the literature on environmental participation.
Hierarchy-of-needs-based approaches and some of the environmental
inequality literature suggest that citizens’ demands for environmental
protection and participation rise with increasing socioeconomic re-
sources when there is no longer a crowding out by more pressing “life
concerns” (Baumol and Oates, 1988; Flatg, 2020; Inglehart, 1997). This
is supported by empirical research on China, which has shown that
while environmental awareness is also prevalent among individuals
with lower SES, the demand for environmental protection,
pro-environmental behavior, and environmental participation is higher
among higher classes and can be hampered by lacking resources and
economic dependencies, showing a “knowledge-behavior gap” (Flatg,
2020; Shao et al., 2018; Wang et al., 2016; Xu et al., 2017; Zhang et al.,
2020). We thus expect higher levels of DigEnPa among citizens with higher
levels of education and income (H4.1 and H4.2). Second, studies have
shown that younger citizens are more likely to engage in
pro-environmental behavior and demands for environmental protection
(Chen et al., 2011; Wang et al., 2016; Zhang et al., 2020) and it is also
younger citizens who are more likely to use the Internet and frequently
conduct online activities with 70 % of social media users under the age
of 35 (Spencer, 2022). For both reasons, we expect higher levels of DigEnPa
among younger citizens (H4.3). Third, the relationship between gender
and environmental activities outside the home is unclear. Studies on
environmental behavior in China have found an “environmental gender
gap” with regards to private pro-environmental behavior, however.
Activities such as recycling and green consumer behavior are higher
among Chinese women (Shields and Zeng, 2012; Xiao and Hong, 2018).
There is no gender difference with regards to Internet use in China
(CNNIC, 2022). Inferring from pro-environmental behavior, it is thus
possible that women engage more in digital environmental participation
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(H4.4). We have further included geographic controls. While the gap in
both Internet penetration rate and economic development across regions
in China has narrowed down in recent years, Western and Central China
still lacks behind Eastern China in both regards (Lin et al., 2017). We
thus hypothesize that DigEnPa is higher among respondents from Eastern
China (H4.5).

Fig. 1 summarizes our framework for explaining digital environ-
mental participation in a non-democratic political setting.

3. Methodology

We conducted an online public opinion survey in August 2021
throughout China. Online surveys allow for accessing a larger sample
population and broader parts of a society across regions and across
socio-demographic dimensions than this would be the case for con-
ducting fieldwork and in-depth interviews. Especially for our research
interest, which inspects digital environmental participation across
multiple dimensions, the access to a larger sample population is para-
mount to increase representativeness. Furthermore and importantly,
given the severe obstacles to current in-person research in China due to
both the pandemic and the political climate, an online survey presents
itself as an alternative to collect information about Chinese society
under these difficult conditions despite having its own methodological
limitations. Due to the nature of the survey, our population is limited to
the Internet-connected population, which has implications for the
interpretation of results as discussed further in the limitations section
below. However, the share of Internet users among China’s urban pop-
ulation has reached 82.2 %. While not being representative of the urban
Chinese population, we thus capture a large part of it. We decided to
focus on urban residents and exclude rural residents from our analysis,
since including rural residents would have further increased the existing
selection bias towards the Internet-connected population. By early 2022,
only 58.8 % of the rural population use the Internet (CNNIC, 2022).
Internet Including the rural population will require the use of further
survey techniques once this is feasible again in the future. (Table 1).

We worked with an international survey company. The company
recruits respondents via panel and intercept sampling. Registered par-
ticipants can access surveys via the company website and receive invi-
tation reminders per email. The panel size for China encompasses
5,203,000 citizens. Furthermore, the company works with a broad range
of websites, social media applications and mobile apps. Users are invited
to participate in surveys and are rewarded points to redeem for cash and
prizes. In total, we garnered 5999 answers based on quota for age,
gender and region that resemble the Chinese population for gender and
region. The sample is biased towards the younger population, however
(see Table Al in the Appendix). After data cleaning which removed
respondents from the sample who abandoned the survey or have not
passed consistency checks, our final sample includes 2912 valid re-
spondents, thus leaving us with a valid response rate of 48.45 %. 1485
respondents in our sample identified with ‘male’, 1427 respondents with
‘female’. Our survey consisted of a total of 25 questions which were
grouped in several dimensions: sociodemographics (6 questions); digital
skills and affinity (4 questions); environmental attitude and behavior (8
questions); political attitude (5 questions); motivation and hindrances
for digital environmental participation (2 questions). Tables A2 and A3
provide an overview of the respondents’ main characteristics and sum-
mary statistics.

The dependent variable of interest in our study is “digital environ-
mental participation,” which we assess in two dimensions: frequency
and scope. We first examined how frequent respondents took different
kinds of activities related to environmental issues via governmental or
nongovernmental online channels. Second, we assessed the scope of
activities, i.e. how many types of activity people engaged in. To assess
the dependent variable we asked two questions. To capture DigEnPa via
governmental channels, respondents were asked: “In the last five years,
how often have you used an online channel by government actors (e.g.
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website or microblog of local government or EPB) for the following activities
related to environmental issues?” (TE¥ERER, REIBATNE LRE
(BIg0, FREEMBATER M E WEiiE) MIFRRRREGE F71T089
$MEEGN{A]?). For examining DigEnPa via nongovernmental channels,
respondents were asked “In the last five years, how often have you used an
online channel by non-government actors (such as a website, microblog or
other social media by friends, other citizens, NGOs etc.) for the following
activities related to environmental issues?” (TE3d 5, &i@id JEBUFHY
% LIRE (PN, Ak, BN ASIEBRTALRMLL, IS, MIEEHRE
15) BIFERBREGE FHI1TEI894R=EAN1E?).. For both questions, re-
spondents could select the frequency (1 =\F& & (never), 2 = JLF&HE
(almost never), 3 = 18’R (from time to time), 4 = S0 (often), 5 = IEFIMN
(very often)) for seven types of activity, with never and almost never
regarded as low level of participation, from time to time regarded as
medium level, and often and very often regarded as high level. The seven
types of activities reflect the main pathways for digital environmental
participation via both governmental and nongovernmental channels,
which we derived from the literature on Chinese environmental
participation and our knowledge based on extensive prior research in
this issue field. We decided to include information-seeking, since this is a
crucial aspect of the new opportunities for public engagement provided
by digital technologies. While China used to be an information-poor
society with severely limited access to environmental information
(Mol, 2010), ICTs have opened up new pathways to an unprecedented
amount of governmental and alternative environmental information,
which can be a prerequisite for other forms of public engagement (Goron
and Bolsover, 2020; Seligsohn et al., 2018; Tarantino, 2020; Zhang et al.,
2016, 2017). However, thus far it is unclear whether Chinese citizens
make use of these new informational opportunities.

To analyze our dependent variable, we developed an accumulated
digital environmental participation index that combines the frequency
and scope of activities across both governmental and nongovernmental
online channels. We added up recoded frequency scores (ranging from 1
to 4) across all individual types of activity. This leaves us with index
scores ranging between O (no digital environmental participation) and
56 (very high digital environmental participation). We used multivar-
iate regression to analyze the factors explaining variation in DigEnPa
levels. Table 1 summarizes our variables, their measurements, and the
corresponding hypotheses. In order not to distort results too much by
summing up scores across types of activities that vary significantly with
regards to the amount of related effort and risk, we further created two
subsamples for “higher effort” and “higher risk” activities.

4. Results and discussion
4.1. High levels of digital environmental participation

The findings show that the vast majority of respondents have
engaged in DigEnPa in the last five years. Overall, 96 % of participants
report having participated in one or more types of activity at least from
time to time. Only 4 % report never or almost never having participated
in any kind of activity. This suggests that Chinese citizens make overall
good use of the opportunities for environmental participation provided

1 We selected a time period of five years, because we regard this as a suitable
length for studying a recent topic while minimizing recall errors and decrease in
information. Choosing a time period is a trade-off between the amount of recall
errors and information that can be provided. Recall errors usually increase with
an increase of the recall period, since longer time periods can lead to “under-
reporting” and, hence, inaccurate data (Kjellsson et al., 2014, p. 44). Moreover,
since we are interested in a recent phenomenon, expanding the time frame too
much would risk receiving answers that are no longer up to date. By contrast,
shorter periods might provide less information (ibid., pp. 34-35), since they can
exclude respondents who are usually active, but for some reasons have not been
so in the most recent past.
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Table 1

Measurement and expected outcomes of key variables.
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Variable

Specification

Measurement

Hypothesis

Dependent variables
Digital
environmental
participation

Via governmental channels:

Seek information; give feedback or suggestion; make
complaint or file petition; participate in environmental
impact assessment; file information request to
government or corporation; take legal action (e.g.
lawsuit, administrative redress); contribute to
pollution map or environmental data project (e.g.
Black and Smelly Waters Initiative); other (open box)
Via nongovernmental channels:

Seek information; share or discuss information or
news; donate money; participate in signature
collection, letter writing or opinion survey; share
information about collective activities (e.g. letter
writing, protest); contribute to pollution map or
environmental data project (e.g. IPE Blue Map);
participate in corporate environmental protection
project (e.g. Alipay Ant Forest program); other (open
box)

Environmental attitude and behavior

Level of
environmental
concern

Offline
environmental
participation

Pro-environmental
behavioral change

Air pollution; water pollution; soil pollution;
desertification or soil erosion; water shortage; climate
change; biodiversity loss; resource depletion; waste;
food safety

Via governmental channels:

Seek information; give feedback or suggestion; make
complaint or file petition; participate in environmental
impact assessment; file information request to
government or corporation; take legal action (e.g.
lawsuit, administrative redress); other (open box)

Via nongovernmental channels:

Seek information; share or discuss information or
news; donate money, volunteer, participate in
signature collection, letter writing or opinion survey;
participate in public collective activities (e.g. stroll,
protest); share information about collective activities
(e.g. signature collection, protest); other (open box)
Buy more environmentally friendly products; more
sustainable transport;

eat more organic or fewer animal products; less waste
and/or better waste sorting; save water or electricity;
adapt to pollution (e.g. buy air filters, check air quality)

Digital skills and attitude

Digital skills level®

Technological
affinity

Data privacy
concerns

Internet
surveillance
concerns

Political attitude

Trust in government

Chinese Communist
Party membership

Attribution of
responsibility

Sociodemographics

Education level

Income level
(monthly in RMB)

Familiarity with the following items: PDF; JPG;
computer virus; wiki; blog; tag/hashtag; advanced
search option; firewall

Use of mobile phone for all aspects of life

Reason for not addressing environmental issues online
more often
Reason for not addressing environmental issues online
more often

Trust in governmental institutions

Most responsible for managing environmental
problems: central government; local government;
private companies; non-governmental organizations;
international organizations; individual citizens;
scientific expert community; other (open box); none of
the above (exclusive option)

Frequency (1 = never, 2 =almost never, 3 =from
time to time, 4 =often, 5 =very often)

Recode: 0 =never, 1 =almost never, 2 =from time to
time, 3 =often, 4 =very often

Aggregated into index: accumulated frequency across
activities (0 =never conducted any type of activity to
56 =very often conducted all types of activity)

Select 1 (not concerned at all) to 6 (very concerned)
Aggregated into index: accumulated level of concern
across issues (10 =not concerned at all across all
issues to 60 =very concerned across all issues)
Frequency (1 = never, 2 =almost never, 3 =from
time to time, 4 =often, 5 =very often)

Recode: 0 =never, 1 =almost never, 2 =from time to
time, 3 =often, 4 =very often

Aggregated into index: accumulated frequency across
activities (0 =never conducted any type of activity to
52 =very often conducted all types of activity)

Select all that apply

Dummy: “not selected”= 0, “selected”= 1
Aggregated into index: range of pro-environmental
behavioral change, adding number of selected option
(0 =reported change in no category to 6 =reported
change in all categories)

Select 1 (no understanding) to 6 (full understanding)
Aggregated into index: accumulated digital skills level
(8 =no understanding of any item to 48 =full
understanding of all items)

Select 1 (strongly disagree) to 6 (strongly agree)

Select 1 (reason not relevant at all) to 6 (reason very
relevant)
Select 1 (reason not relevant at all) to 6 (reason very
relevant)

Select 1 (no trust at all) to 6 (full trust), 7 (prefer not
to answer)

Dummy: 0 =not selected; 1 =selected

Select top three

Dummy: 0 = “local government” or “central
government” not selected; 1 = “local government” or
“central government” selected

1 =I don’t have a formal education; 2 =primary
school or middle school, 3 =high school,

4 =bachelor’s degree or vocational training

1 =999 or less; 2 = 1000-2999; 3 = 3000-4999;
4 = 5000-6999; 5 = 7000-8999; 6 = 9000-10999;

H1.1: DigEnPa is higher among individuals
that report higher levels of environmental
concern.

H1.2 DigEnPa is higher among individuals
that also engage in offline environmental
participation.

H1.3: DigEnPa is higher among individuals
that have increased their individualized pro-
environmental behavior.

H2.1: DigEnPa is higher among individuals
with a higher digital skills level.

H2.2: DigEnPa is higher among individuals
with higher technological affinity.

H2.3: DigEnPa is higher among individuals
with lower levels of data privacy concerns.
H2.4: DigEnPa is higher among individuals
with lower levels of Internet surveillance
concerns.

H3.1: DigEnPa is higher among individuals
with higher levels of trust in governmental
institutions.

H3.2: DigEnPa is higher among individuals
that are a member of the Chinese Communist
Party.

H3.3: DigEnPa is higher among individuals
that don’t attribute the responsibility for
managing environmental problems mainly
to the government.

H4.1: DigEnPa is higher among individuals
with higher levels of education.

H4.2: DigEnPa is higher among individuals
with higher levels of income.

(continued on next page)
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Table 1 (continued)
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Variable Specification Measurement Hypothesis
7 = 11,000-12999; 8 = 13,000-14999;
9 = 15,000-16999; 10 = 17,000 or above
96 =Prefer not to say
Age In years (open box) H4.3: DigEnPa is higher among younger
Recoded to capture age group: 1 = 18-24, 2 = 25- citizens.
34, 3 =35-44, 4 = 45-54, 5 = 55-64
Gender 0 = male, 1 = female H4.4: DigEnPa is higher among female
citizens.
Region” 1 =Eastern, 2 =Central, 3 =Western, H4.5: DigEnPa is higher among citizens in

4 =Northeastern

Eastern China.

@ This follows the measurement developed for surveys by Hargittai and Hsieh (2012).
> We have used the criteria by the National Bureau of Statistics of China to divide the country into four regions. In our analysis, the Eastern region is the baseline for

the other regions.

by digital technologies. On average, respondents report having partici-
pated at least from time to time in 12.94 (SD = 2.27) out of the 14 types
of activity across governmental and nongovernmental channels. The
average frequency of participation sets around medium across the
different types of activity, with an average of 2.15 (SD = 0.76) on the
recoded scale from 0-4, i.e. ranging between “from time to time” and
“often.” Combining the frequency and scope of participation, the
average accumulated digital environmental participation index, which
adds up both governmental and nongovernmental types of activity is
30.11 out of 56 (ranging from 0 =never having conducted any type of
activity to 56 = very often having conducted all 14 types of activity).

When looking at governmental and nongovernmental channels
separately, digital environmental participation via nongovernmental
channels is slightly higher than via governmental channels both in terms
of frequency and scope (see Fig. 1). The average frequency of partici-
pation is 2.06 (SD=0.85) for governmental and 2.23 (SD = 0.76) for
nongovernmental channels on the recoded scale from 0-4, i.e. both also
ranging between “from time to time” and “often.” The average accu-
mulated digital environmental participation index is 14.4 and 15.6 out of
28 each for governmental and nongovernmental channels, respectively
(ranging from O =never having conducted any governmental or
nongovernmental type of activity, respectively, to 28 =very often hav-
ing conducted all types of governmental or nongovernmental activities,
respectively). (Fig. 2).

With regards to the specific kinds of activity, Figs. 3 and 4 show the
reported frequency for individual types of participation. The findings
show that urban Chinese citizens’ ICT-based environmental participa-
tion in the last five years encompasses the full range of both institu-
tionalized and extra-institutional types of activity. While the vast
majority of citizens report they have used the informational function of
ICTs by seeking environmental information via governmental or
nongovernmental channels at medium or high levels of participation, i.
e. from time to time (41 %), or often and very often (46 %), digital civic
participation goes well beyond this informational aspect. Using online
governmental channels (Fig. 3), the majority of respondents report to
have engaged in consultation, i.e. giving feedback or making suggestions
(39 % with medium, 35 % with high levels of participation), filed
complaints and petitions (33 % medium, 29 % high levels), participated
in environmental impact assessments (38 % medium, 41 % high levels),
filed an information request (32 % medium, 31 % high levels), taken
legal action (29 % medium, 31 % high levels), or contributed to a
pollution map or environmental data project such as the Black and
Smelly Waters Initiative (33 % medium, 36 % high levels).

A similar picture is given for participation via nongovernmental
online channels (Fig. 4). The majority of respondents report they have
used the deliberative function of the Internet by sharing and discussing
environmental information and news (38 % with medium, 43 % with
high levels of participation). A similarly high share of respondents re-
ports to have used unofficial online channels to donate money (44 %
medium, 47 % high levels), participate in “e-tactics,” i.e. digital versions

of offline tactics (37 % medium, 35 % high levels), or “e-mobilization,” i.
e. using digital tools to share information about collective activities (38
% medium, 36 % high levels). The vast majority of respondents also
report to have contributed to a pollution map or environmental data
project such as the IPE Blue Map app via nongovernmental channels (36
% both medium and high levels), or participated in a corporate envi-
ronmental protection project such as the Alipay Ant Forest program (36
% medium, 47 % high levels). The findings suggest that, overall, Chinese
citizens make full use of the new digital opportunities for environmental
participation both via governmental and nongovernmental channels.
This encompasses the full range of state-sanctioned and more informal
and potentially contentious types of activity, with a slight overall pref-
erence for nongovernmental channels.

4.2. Explaining digital environmental participation

In order to measure the power of different predictor variables and
explain why some respondents participate more frequently and via a
wider scope of activities, we undertook a multivariate regression
(Table A4 in the Appendix). We ran a regression that includes the effects
of environmental attitude and behavior (model 1), digital skills and
attitude (model 2), political attitude (model 3), and sociodemographic
variables(model 4) on both the combined DigEnvPa index that adds up
governmental and nongovernmental activities, as well as the separate
governmental and nongovernmental indexes. Fig. 5 illustrates the re-
sults of the regression analysis.

First, we find that citizens’ environmental attitude and behavior are
important factors that help explain DigEnPa. In particular, offline
environmental participation is positively and significantly associated
with levels of DigEnPa, both via governmental and nongovernmental
channels. Also levels of environmental concern matter, albeit with a
lower effect. These findings confirm H.1.1 and H1.2 that DigEnPa is
higher among individuals that report higher levels of environmental concern
and among individuals that also engage in offline environmental participa-
tion. Individualized pro-environmental behavior is positively correlated
with nongovernmental action, but negatively associated with activities
via governmental channels. We thus confirm H1.3, which hypothesized
that DigEnPa is higher among individuals that have increased their individ-
ualized pro-environmental behavior (H1.3), for nongovernmental chan-
nels, but reject it for governmental channels.

Second, we assessed citizens’ digital skills and attitude and how
these factors are related to DigEnPa. The analysis shows that digital
skills levels are positively and significantly associated with DigEnPa,
albeit with a low effect, thus confirming H2.1, which reads as DigEnPa is
higher among individuals with a higher digital skills level. With a stronger
association, we find that technology affinity is significant, at least for
nongovernmental channels We thus confirm H2.2 that DigEnPa is higher
among individuals with higher technological affinity for nongovernmental
types of activity. By contrast, the variable on data privacy concerns is
not associated with citizens’ DigEnPa. Counterintuitively, Internet
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Fig. 2. Accumulated digital environmental participation indexes for governmental and nongovernmental channels (N = 2912).
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Fig. 3. Frequency of participation by type of activity via governmental channels (N = 2912).

surveillance concerns are even positively correlated with DigEnPa via
governmental channels. Together, the results show that concerns over
data privacy and Internet surveillance are not a significant hindrance for
citizens’ digital environmental engagement. Instead, citizens, who have
concerns over Internet surveillance are even more engaging in govern-
mental digital environmental participation. We therefore reject both
hypotheses H2.3 and H2.4, namely DigEnPa is higher among individuals
with lower levels of data privacy concerns (H2.3) and Internet surveillance
concerns (H2.4).

Third, we assessed whether citizens’ political attitude is related to
DigEnPa. Our results show that trust in governmental institutions has
limited explanatory power for DigEnPa, hence leading us to reject H3.1
which assumed that DigEnPa is lower among individuals with lower levels of
trust in governmental institutions. CCP members are more likely to engage
in governmental action, hence confirming H3.2 for governmental
channels that DigEnPa is higher among individuals that are a member of the

Chinese Communist Party. However, we find a high and significant
negative association between the attribution of responsibility to the
government and DigEnPa, in particular via governmental channels. This
means that citizens who attribute the responsibility for environmental
problem-solving to the government are less likely to engage in digital
environmental participation and confirms H3.3 that DigEnPa is higher
among individuals that don’t attribute the responsibility for managing envi-
ronmental problems to the government.

Last, we find that female and higher educated citizens, as well as
those with a lower income engage more in nongovernmental action,
albeit the latter to a small effect. This confirms H4.1 and H4.4 that cit-
izens with a higher level of education and female citizens show higher
levels of DigEnPa, but does not confirm H4.2 that higher levels of in-
come are associated with higher levels of DigEnPa. These sociodemo-
graphic variables only play a significant role for nongovernmental
channels, however, which points to an interesting difference between
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the two types of channels. Regarding regional differences, we find that
citizens in Western China are more likely to use governmental channels
for DigEnPa. Region is not significant in the combined index for
governmental and nongovernmental channels, however, hence not
confirming H4.5. In our study, digital environmental participation is
further not explained by age, we thus reject hypothesis H4.3 that
DigEnPa is higher among younger citizens. This could be attributed to
the sample bias towards the younger population.

In order not to obscure results too much by summing up scores across
different types of activity with regards to the level of related effort and
risk, in particular given the surprisingly high shares of participation
across all types of activity, we ran an additional set of regressions on two
subsamples of “higher effort” and “higher risk” types of activities across
governmental and nongovernmental channels. With regards to “higher
effort” activities, we classified simple information seeking and sharing
as low-key types of activities, since most other activities could require
more or less effort depending on their exact manifestation — a kind of
information we did not collect in the survey.? With regards to “higher
risk” types of activities, we included taking legal action, since this can be
rather sensitive in China, as well as participating or passing on infor-
mation about collective action, which has become even more sensitive
under Xi Jinping. The results of these subsample regressions are pro-
vided in Table A5 in the Appendix. Overall, the subsamples reflect the
regression results for the full sample. The only notable results are that
pro-environmental behavioral change has a negative effect on higher
risk types of activities (as it does on all governmental activities), and that
Internet surveillance concerns are positively linked with higher effort
activities (again, as are all governmental activities). Moreover, counter
to expectation, trust in government is negatively associated with higher
risk activities, albeit with a very small effect. That means that more trust
in governmental institutions actually leads to less risky action, rather
than lacking political trust keeping people from becoming active. Last,
higher income is positively associated with risky action, but also with a
very small effect. The other variables wither have no effect or the same

2 For instance, making a complaint or filing a petition could describe either
making a simple online complaint via a complaint platform or setting up a more
comprehensive online petition involving more people. In a similar vein,
participating in an environmental impact assessment could mean briefly post-
ing an online comment during the public opinion collection phase or being
more involved in the public participation process. Also sharing information
about collective activities could encompass forwarding a picture or post or
actually setting up collective activities such as a motorcade, meeting or “stroll”
and sharing this information.

effect as on the full sample.

4.3. Discussion

Our results show surprisingly high levels of citizens’ digital envi-
ronmental participation. Respondents in our survey embrace the new
ICT-provided opportunities for participation in environmental gover-
nance with the majority reporting medium or high levels of participation
across a broad range of activities. This encompasses all key areas in
which ICTs have been found to alter the dynamics of environmental
governance in the context of democratic regimes. The respondents in our
study, overall, reported to make good use of the important informational
function of digital technologies (Mol, 2010) by accessing a diversified
range of environmental information. They also actively engage in
environmental data collection and monitoring as suggested in the
literature on digital environmental participation in democratic countries
(Gigler and Bailur, 2014; Peixoto and Fox, 2016; Soma et al., 2016).

Moreover, citizens engage both via governmental and nongovern-
mental channels. The majority of our respondents use the new digital
communication channels with the government for top-down initiated
forms of participation such as public consultation and institutionalized
forms of environmental claims-making as suggested in the literature on
environmental e-governance (Schulz and Newig, 2015; United Nations,
2020). At the same time, respondents draw on ICTs for bottom-up and
potentially more contentious forms of participation such as for the
expression of personal opinions in a deliberative online public sphere
(Sima, 2011), for participation in the activities of environmental orga-
nizations, or for the digital mobilization of both online and offline col-
lective action as described in the contentious politics literature (Bennett
and Segerberg, 2012; Earl and Kimport, 2011). Despite a small overall
preference for nongovernmental activities, both governmental and
nongovernmental channels are used to a similar extent in our study,
which suggests that both top-down and bottom-up initiated forms of
participation are regarded as viable and complementary forms of
DigEnPa.3

Despite the overall high levels of digital environmental participation,
the extent of participation varies among social groups and points to
several hindrances to digital engagement. Our findings indicate that
digital environmental participation among urban Chinese citizens is

3 This is confirmed by a significant positive correlation (r = 0.87, p < 0.000)
between participation through governmental and nongovernmental channels,
which suggests that participants who use one type of channel also tend to use
the other.
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Fig. 5. Estimates of effects of environmental attitude and behavior, political attitude, digital skills and attitude, and sociodemographic factors on digital environ-

mental participation.

driven primarily by those with higher levels of environmental concern
and those who are already environmentally active offline, as well as by
the more digitally skilled and those with a higher technological affinity.
Our findings permit several conclusions about digital environmental
participation in China.

First, the fact that citizens who use ICTs for environmental partici-
pation are, generally, citizens with higher levels of environmental
concern and those active offline supports the “reinforcement hypothe-
sis” (Norris, 2001, p. 218). It suggests that ICTs are mainly used by those
already environmentally active and it is questionable whether ICTs in

10

fact expand citizen environmental participation or bring politically
marginalized groups into the policy process. Whether ICTs can
encourage citizens that have thus far not become environmentally active
to do so would be an interesting point for future research. The finding
confirms existing studies that have found that most Chinese citizens use
a combination of online and offline activities (Cai and Zhou, 2016; He
et al., 2017; Huang and Yip, 2012; Su and Meng, 2016). With regards to
individualized pro-environmental behavior, the data show a first inter-
esting difference between governmental and nongovernmental chan-
nels. The findings show that urban residents who privately adjust their
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behavior in a more environmentally friendly way are also more likely to
become active via nongovernmental channels such as environmental
organizations or in the online “green sphere”. This shows that also in a
repressive political context, individualized pro-environmental activity
does not seem to be regarded as a more feasible alternative to envi-
ronmental public participation as suggested by Johnson et al. (2017), at
least in the nongovernmental realm. Rather, both forms of environ-
mental action seem to be complementary. A small negative effect can be
seen with regards to governmental action, though, suggesting that those
who adjust their private activities take less state-led environmental ac-
tion. This points to an interesting difference in citizens’ understanding
and use of both types of channels and matches the authors’ finding in a
second paper that citizen action via nongovernmental channels is more
based on broader environmental concerns, while governmental action is
more driven by personal grievances (Guo et al., forthcoming).*
Second, digital skills and technological affinity matter for digital
environmental participation. This points to a digital participation op-
portunity gap where mostly the already digitally active make use of ICTs
for digital participation and confirms studies that associate a higher use
of digital technologies and social media with higher levels of partici-
pation, also in China (Gil de Ztniga et al., 2012; Jho and Song, 2015;
Wang & Shi, 2018). Supporting the “digital divide” literature, the
finding suggests that digital environmental participation requires a
certain degree of digital know-how and technological affinity that could
reinforce socio-political inequalities by excluding the digitally unskilled
and less tech-savvy population from political engagement (Elliott and
Earl, 2018; He et al., 2017; Hoffmann and Lutz, 2021). Again, we find an
interesting difference between governmental and nongovernmental
channels, though. While participation via both types of channels hinges
on digital skills, higher levels of technological affinity are only corre-
lated with nongovernmental channels. This can be explained by the fact
that the main nongovernmental forms of activity — participation in the
online green public sphere, environmental campaigns or the activities of
environmental organizations — tend to have a strong social media
component (Bondes, 2019; Cai and Zhou, 2016; He et al., 2017; Y.
Huang, 2020, pp. 70-71). This suggests that becoming active outside the
state domain might require a higher degree of tech-savviness than
participation via governmental channels, presenting an interesting form
of “digital divide” effect that could be particular to authoritarian polit-
ical contexts. While the “digital divide” effect is relatively small in our
study, the actual effect is likely to be much bigger since our sample in-
cludes only the Internet-connected urban population. Overall, this
points to another major hindrance of the participatory potentials of ICTs.
Third, we find that potential regime-related hindrances to digital
participation such as lacking trust in governmental institutions, data
privacy or Internet surveillance concerns, which have been found to
hamper digital engagement in other restrictive political contexts (Alra-
shedi et al., 2015; Gronlund and Wakabi, 2015; Lee-Geiller, 2020;
Wakabi, 2016), do not seem to constitute a significant barrier for
DigEnPa, at least for the respondents in our sample. Rather, citizens who
engage via governmental channels are more likely to believe Internet
surveillance is a risk of DigEnPa. This finding can be explained with the

4 The paper focuses specifically on the different preferences for and motiva-
tions behind the use of governmental versus nongovernmental channels among
urban Chinese residents. The paper assesses the motivation behind becoming
environmentally active in the last five years in the survey, including “I am
personally affected,” “for my friends and family,” “for future generations,” or
“for the environment.” The results show that being motivated by personal
grievances, especially having concerns for one’s family and friends, is positively
and significantly correlated with a higher individual use of governmental
channels vis-a-vis nongovernmental channels, and negatively correlated with
the use of nongovernmental channels. On the contrary, acting out of environ-
mental concerns is positively correlated with higher use of nongovernmental
channels vis-a-via governmental channels (Guo et al.).
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“privacy paradox” according to which citizens engage in a cost-benefit
calculus of their online engagement and ultimately believe the bene-
fits to outweigh the risks (Barth and de Jong, 2017). Since the risks for
taking action have increased for nongovernmental channels under Xi
Jinping, the higher perceived costs could neutralize the effect there.’
Together, this shows that ICTs can unfold significant participatory po-
tential in environmental governance even under repressive political
circumstances without being curbed by matters of trust and the risks
associated with taking action online. Moreover, as expected, we find
that members of the Chinese Communist Party tend to take more
governmental action, again pointing to a difference in the types of ac-
tivities and suggesting that participation via governmental channels is at
least partly mobilized from above. However, we find that Chinese citi-
zens’ believes in the government’s responsibility for environmental
problem-solving significantly reduce DigEnPa, as has also been reported
for offline environmental engagement (Li and Shapiro, 2020; Wong,
2010; Xu et al., 2017). In the offline literature, this effect is twofold. On
the one hand, the literature finds that the institutions that represent
citizens’ interests are weak, thus prompting people to rely on the gov-
ernment for solving environmental problems (Wong, 2010). On the
other hand, the predominance of the party-state in China’s
command-and-control  environmental governance system, its
self-presentation as main problem-solving authority and the reliance on
top-down behavioral campaigns that fail to create or even hamper
intrinsic motivations for environment-protective behavior lead to a lack
of perceived personal responsibility for addressing environmental issues
(Li and Shapiro, 2020; Xu et al., 2017). This is an unintended side effect
of China’s top-down environmental governance system that hinders
ICTs to unfold their full potential for citizen participation in environ-
mental governance.

Last, traditional sociodemographic factors matter also in the digital
domain, but only for nongovernmental environmental participation.
This points to another interesting difference between the two types of
channels. In our sample, digital environmental participation via
nongovernmental channels is significantly higher among the female
population and those with higher levels of education. This mirrors
studies on environmental behavior in China, which find that female,
younger and highly educated citizens are more likely to engage in pro-
environmental behavior and demands for environmental protection
(Chen et al., 2011; Y. Wang et al., 2016; Y. Zhang et al., 2020). That
education levels matter confirms resource- and
hierarchy-of-needs-based approaches that regard environmental
engagement as dependent on higher socioeconomic status and attribute
environmental participation mainly to China’s urban “middle class”
(Flatg, 2020; Shao et al., 2018; Wasserstrom, 2009; Yu, 2014). Income in
our study has a slight negative effect on participation via nongovern-
mental channels. This could be related to the “gender pay gap” in China,
given the larger share of active female respondents (Bai et al., 2022).
However, it has also been found by others that education matters for
environmental attitudes and behavior in China, but income does not
(Chen et al., 2011; Yu, 2014). That female respondents in our sample
show higher levels of DigEnPa confirms studies on the “environmental
gender gap” in China (Shields and Zeng, 2012; Xiao and Hong, 2018),
which find higher levels of private pro-environmental behavior, such as
recycling and green consumer behavior, among Chinese women. Our

5 Amid the Chinese government’s intensified efforts to channel participation
into governmental venues and so-called “citizens’ orderly participation” under
Xi Jinping, nongovernmental channels have come under increasing pressure in
recent years with a higher associated risk of adverse state responses. This in-
cludes increased online surveillance and (self-)censorship outside official state
communication channels, especially on social media, intensified control of so-
cial organizations and environmental activists, and low tolerance of collective
activities such as protests (Fu and Distelhorst, 2018; Gobel, 2021; Lorentzen,
2017; O’Brien, 2023; Yang and Wu, 2022).
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study suggests that this could also be the case with regards to nongov-
ernmental digital environmental participation. Interestingly, these so-
cioeconomic factors do not matter for participation via governmental
channels. Moreover, citizens in Western China are more likely to engage
in governmental channels compared to citizens in the other regions. This
could be linked to the fact that social organizations are more advanced
in Central and Western China and that the opportunities for nongov-
ernmental engagement, but also trust in nonstate actors may hence be
more limited in Western China. Overall, this suggests that there is a
notable difference between citizens’ use of the two types of channels and
that different social groups could have diverging preferences for the
different types of channels — an area that requires further investigation
and has been studied in more detail in Guo et al. (forthcoming) . That
age does not have a significant effect in our study could partially be
explained by the bias towards younger respondents in our sample.

With regards to the two “higher effort” and “higher risk” subsamples,
the most notable result is that the overall results do not significantly
change for the two subsamples. Most importantly, political variables like
trust in political institutions but also Internet surveillance concerns do
not seem to obstruct participation also via more risky types of activities.
Moreover, the results do not seem to be obscured by low-key types of
activity such as seeking or sharing information.

4.4. Research limitations

Our findings need to be considered against a few noteworthy limi-
tations. The major limitation relates to assessing online behavior
through an online survey. As mentioned above, our sample only cap-
tures the Internet-connected urban population. The survey is thus
limited to citizens who have access to the Internet and the relevant
devices, namely desktop computers, smartphones, and tablets, and who
might use digital technologies more frequently per se. In different
words, our online survey could not capture opinions of citizens without
access to the Internet and digital technologies, hence resulting in a
“coverage bias” (van Dijk, 2005). The remarkably high share of re-
spondents that report to have used online channels for environmental
participation across the different types of channels needs to be consid-
ered in light of this. While it is hard to assess the magnitude of this effect,
it is very likely that the numbers are inflated due to the nature of the
online survey. Our Internet-connected respondents may either enjoy
objectively more convenient conditions for online participation, or be
more prone to using digital means of participation as compared to
people without Internet connection. We also do not know whether
non-Internet-connected citizens prefer using offline channels, whether
they are less active in expressing their opinions on environmental issues
in general, or whether they might hold different risk perceptions than
citizens of our sampled population. Nonetheless, given the high urban
Internet penetration rate of 82.2 % (CNNIC, 2022), our sample captures
the majority of urban residents and the bias does not prevent us from
exploring the relationship between digital environmental participation
and multiple sets of explanatory variables based on the group hetero-
geneity of our sample. To avoid this bias and capture also the rural
population, future research will have to include other methodological
means once this is feasible again in China.

Moreover, our sample population is biased towards younger citizens
(see Table A4 in the appendix) and includes only those living in urban
areas. While age is not associated with citizens’ participation in our
study, empirical research in China supports resource- and hierarchy-of-
needs-based approaches and shows that China’s new urban “middle
class” has been most outspoken when it comes to making environmental
demands (Flatg, 2020; Lora-Wainwright, 2017; Shao et al., 2018; Xu
et al., 2017). Moreover, a large number of digitally-enhanced environ-
mental campaigns have been staged in China’s major cities (Bondes,
2019; Cai and Zhou, 2016; He et al., 2017; Huang, 2020, pp. 70-71).
This sample bias is also likely to bias the results in a similar direction, i.e.
that citizens in our sample are more actively engaged in environmental
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governance than is the case for China’s general population.

Finally, our results share the limitations inherent in all survey data.
To minimize the risk that respondents misunderstood our questions, we
sent out the survey to pilot respondents and, subsequently, discussed it
with them and adjusted our survey. Another problem relates to the risk
of citizens providing answers that do not reflect their true opinion or
randomly answering questions. This could be either based on a
perceived sensitivity of questions or related to the rewards-based nature
of the survey. In order to receive the reward (such as a voucher), re-
spondents might have completed to survey without providing sincere
answers due to time-constraints and limited interest. We included
several consistency checks to limit this risk, such as consistency ques-
tions in the beginning and end of the survey, checks during the data
cleaning phase on whether respondents used the same login-ID more
than once, or whether the survey was completed within an unrealisti-
cally short time period. Respondents were excluded if answers did not
pass these checks. For instance, 41 respondents were removed from the
final data set due to a comparatively short survey completion time.

5. Conclusion

Our study contributes to understanding the participatory potentials
of ICTs in environmental governance in the context of non-democratic
political regimes. By studying citizens’ digital environmental partici-
pation in China, one of the world’s leading countries in digital author-
itarianism, our analysis brings new insights to the potentials and
limitations of digital environmental governance in authoritarian re-
gimes and the debate on digital authoritarianism more broadly.

Our study shows that also in an authoritarian political setting, digital
technologies can unfold significant participatory potential without
being impeded by matters of political trust and perceived regime-related
risks to digital engagement such data privacy and Internet surveillance
concerns. This encompasses a broad range of activities via both
governmental and nongovernmental channels. The findings suggest that
also in non-democratic regimes, digital technologies have the potential
to alter the dynamics of environmental governance by enhancing
transparency, accountability, citizen-government communication, effi-
ciency and service delivery as found in democratic countries (Brombal,
2020; Gigler and Bailur, 2014; Hsu et al., 2020; Vij and Gil-Garcia,
2017).

Nonetheless, we find that the extent of participation varies across
social groups and identify several hindrances to DigEnPa. First, in China,
it is the environmentally concerned and those also active offline that
take most environmentally-related digital action. This supports the
“reinforcement hypothesis.” Rather than expanding the scope of civic
actors in China’s environmental governance, ICTs are mostly used by
those already involved and do not suffice to draw new social groups into
the governance process, for instance by reducing the risks of participa-
tion in an authoritarian political framework. Second, we find a digital
participation opportunity gap. Digital environmental participation in
our study is driven by the digitally skilled and those with a higher
technological affinity. This supports the “digital divide” literature that
cautions us that digital technologies might reinforce socio-political in-
equalities by excluding the less digitally skilled and tech-savvy from
engagement (Elliott and Earl, 2018; Hoffmann and Lutz, 2021; Vicente
and Novo, 2014b). Third, regime-related factors such as matters of po-
litical trust or data privacy and Internet surveillance concerns do not
seem to hamper DigEnPa in China. However, our findings show that
digital engagement is impeded by the tendency of Chinese citizens to
attribute the responsibility for environmental problem-solving to the
government, hence shedding personal responsibility. This is a problem
inherent in China’s model of “environmental authoritarianism” also
reported offline, which hinders ICTs to unfold their full participatory
potential.

In sum, our findings show that digital technologies can unfold sig-
nificant participatory potential also in an autocratic context. However,
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this potential is driven mostly by those already digitally and environ- Declaration of Competing Interest

mentally active. Digital technologies appear to fail to draw new social
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autocratic system of governance in order to enhance political stability

and effective policy-making without promoting democracy (Gueor- Data availability

guiev, 2021). The participatory potential thus is a potential with clear

limitations. Data will be made available on request.

Appendix

Higher effort subsample: governmental activities (give feedback or suggestion; make complaint or file petition; participate in environmental
impact assessment; file information request; take legal action; contribute to pollution map or environmental data project); nongovernmental activities
(donate money; participate in signature collection, letter writing or opinion survey; share information about collective activities; contribute to
pollution map or environmental data project; participate in corporate environmental protection project).

Higher risk subsample: governmental activities (take legal action); nongovernmental activities (participate in signature collection, letter writing or
opinion survey; share information about collective activities).

Table Al
Chinese population and sample population by age group.

Chinese population Urban Chinese (%, 2021) population Sample

(%, 2020) (%)
18-24 10 (15-24) 16 (15-24) 17
25-34 15 12 25
35-44 14 18 27
45-54 17 16 19
55-64 12 11 12
65+ 14 11 0

Source: National Bureau of Statistics of China (2021).

Table A2

Summary of respondents’ sociodemographic characteristics.
Variable N Percentage

%

Age group
18-24 503 17
25-34 736 25
35-44 772 27
45-54 555 19
55-64 346 12
Gender
Male 1485 51
Female 1427 49
Monthly income
<1000 61 2.1
1000-2999 98 3.4
3000-4999 190 6.5
5000-6999 275 9.4
7000-8999 371 13
9000-10,999 349 12
11,000-12,999 449 15
13,000-14,999 384 13
15,000-16,999 372 13
>=17,000 326 11
Prefer not to say 37 1.3
Education level
Primary or middle school 44 1.5
High school 519 18
Bachelor’s degree or vocational training 2214 76
Master’s degree or PhD degree 135 4.6
City size
Other cities 942 32
First-tier and capital cities 1970 68
Region
Eastern China 1607 55
Central China 342 12

(continued on next page)
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Table A2 (continued)

Variable N Percentage
%
Western China 724 25
Northeastern China 239 8.2
Table A3
Summary statistics.
Variable N Mean SD Median (IQR) Range
or %

Environmental attitude and behavior

Level of environmental concern 2912 45 8 46 (41, 51) 10, 60

Pro-environmental behavioral change 2912 3 2 3(2,4) 0,6

Offline environmental participation (combined) 2912 27 11 27 (19, 34) 0, 52

Political attitude

Trust in government 2889 5 1 6 (5, 6) 1,6

CCP membership

Yes 787 27 - - -

Attribution of responsibility

Others 404 14 - - -

Government 2508 86 - - -

Digital skills and attitude

Digital skills level 2912 35 7 36 (31, 41) 8,48

Technological affinity 2912 5 1 5(5,6) 1,6

Data privacy concerns 2912 4 1 4(3,5) 1,6

Internet surveillance concerns 2912 4 1 4(3,5) 1,6
Table A4

Regression of environmental attitudes and behavior, political attitude, digital skills and attitude, and sociodemographics on digital environmental participation,
combining governmental and nongovernmental channels.

M1 M2 M3 M4 M1-4, combined M1-4, governmental M1-4, nongovernmental
Predictors Estimates Estimates Estimates Estimates Estimates Estimates Estimates
Level of environmental concern 0.107""" 0.071"" 0.033""
0.011) (0.011) (0.007)
Offline environmental participation 0.852""" 0.805%** 0.431"
(0.009) (0.010) (0.007) (0.006)
Pro-environmental behavioral change 0.092 0.087 0-.113" 0.200"""
(0.055) (0.057) (0.038) (0.034)
Digital skills level 0.6117" 0.122"" 0.054"" 0.068""
(0.027) (0.015) (0.010) (0.009)
Technological affinity 0.063 0.409™" 0.022 0.387""
0.194) (0.111) (0.074) (0.066)
Data privacy concerns 1.0117" 0.086 0.037 0.049
(0.158) (0.085) (0.057) (0.050)
Internet surveillance concerns 1.2177 0.224"" 0.136* 0.089
(0.158) (0.086) (0.057) (0.051)
Trust in government 2.002""" -0.056 0.005 -0.061
(0.228) (0.116) 0.077) (0.069)
CCP membership 4.360"" 0.355 0.326* 0.029
(0.419) (0.199) (0.133) (0.118)
Attribution of responsibility -3.696"" -0.871"" -0.528" -0.343*
[government] (0.528) (0.253) (0.169) (0.150)
Age -0.002 0.014 0.015 0.019 -0.000 0.008 -0.009
(0.008) (0.015) (0.017) (0.018) (0.008) (0.005) (0.005)
Female 0.178 -0.331 -0.347 -0.490 0.205 -0.095 0.300™
(0.182) (0.334) (0.383) (0.397) (0.178) (0.119) (0.106)
Education level 0.563"" 0.098 0.445 1.004* 0.330 0.035 0.295"
(0.194) (0.356) (0.409) (0.419) (0.191) 0.127) (0.114)
Income level 0.102* 0.516™" 1.193™ 1.392"" -0.024 0.046 -0.070"
(0.042) (0.079) (0.086) (0.088) (0.043) (0.029) (0.025)
Region (baseline group: Eastern)
Central 0.264 1.031* 0.734 1.051 0.327 0.139 0.188
(0.282) (0.519) (0.594) (0.616) (0.276) (0.184) (0.164)
Western 0.122 0.762 0.916 1.113* 0.139 0.312* -0.173
(0.223) (0.412) (0.470) (0.487) (0.219) (0.146) (0.130)
Northeastern 0.190 0.674 2.796"" 2692 0.118 -0.002 0.120
(0.327) (0.600) (0.685) (0.709) (0.321) (0.214) (0.190)
Intercept -0.672 -5.320" 11.063%** 16.237"" -2.870" -1.321 -1.550*
(0.923) (1.801) (2.167) (1.854) (1.070) (0.713) (0.635)

(continued on next page)
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Table A4 (continued)
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M1 M2 M3 M4 M1-4, combined M1-4, governmental M1-4, nongovernmental
Predictors Estimates Estimates Estimates Estimates Estimates Estimates Estimates
Observations 2875 2875 2858 2875 2858 2858 2858
R?/R? adjusted 0.814/ 0.370/ 0.175/ 0.109/ 0.824/0.823 0.750/0.748 0.747/0.746
0.813 0.367 0.172 0.107
*p < 0.05 **p < 0.01 *** p < 0.001.
Table A5

Regression of environmental attitudes and behavior, political attitude, digital skills and attitude,
and sociodemographics on “higher effort” and “higher risk” subsamples.

Higher effort Higher risk
Predictors Estimates Estimates
Level of environment concern 0.047™" 0.010"
(0.010) (0.004)
Pro-environmental behavioral change -0.096 -0.100""
(0.050) (0.019)
Offline environmental participation 0.703"™" 0.212""
(0.009) (0.003)
Digital skill level 0.061""" 0.012*
(0.014) (0.005)
Technology affinity 0.201* 0.017
(0.097) (0.037)
Data privacy concerns 0.041 -0.010
(0.074) (0.028)
Internet surveillance concerns 0.190% 0.036
(0.075) (0.028)
Trust in government -0.097 -0.081*
(0.101) (0.038)
CCP membership 0.483"" 0.100
(0.174) (0.066)
Attribution of responsibility -0.915™" -0.280""
(0.222) (0.084)
Age 0.005 0.002
(0.007) (0.003)
Female -0.009 0.027
(0.156) (0.059)
Education level 0.037 -0.090
(0.168) (0.063)
Income level 0.022 0.031*
(0.037) (0.014)
Central 0.195 0.132
(0.242) (0.091)
Western 0.244 0.139
(0.192) (0.072)
Northeastern 0.222 0.075
(0.281) (0.106)
Intercept 9.882"" 3.288""
(0.938) (0.354)
Observations 2858 2858
R%/R? adjusted 0.814/0.813 0.726/0.725

*p < 0.05 **p < 0.01 ***p < 0.001.
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