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Abstract
This dissertation analyses the digitally mediated, expressive, and networked engagement of
Chinese publics with climate change discourse and politics. It examines the multifaceted role of
new media in fostering dialogic climate communication, public engagement with climate
discourse, and democratically inclusive digital public participation within China’s unique socio-
political landscape. Presented in a manuscript format, the dissertation consists of three research
papers, each focusing on different aspects of digitally networked public participation on China’s
premier microblogging platform, Weibo. These aspects include social interaction relationships
among actors, discursive associations among concepts, and the dynamic interplay between these
social and ideational relations over time. The research draws on multiple theoretical perspectives
from communication studies, political science, environmental sociology, and network science. A
network-oriented approach and computational data analysis techniques are employed to
investigate the relational structure of social and discursive interactions in climate change
communication. The findings extend our understanding of social media’s role in public
communication and the nuances of environmental discourse and climate politics in China—an
important yet understudied country case. The insights derived from this dissertation can help
climate policymakers, communication practitioners, and stakeholders develop more informed
climate communication strategies, fostering a more informed, involved, and proactive citizenry

critical to achieving a sustainable and resilient future.
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1 Chapter 1 Introduction

This dissertation analyses the digitally mediated, expressive, and networked engagement of
Chinese publics with climate change discourse and politics. It examines the multifaceted role of
new media in fostering dialogic climate communication, public engagement with environmental
issues, and democratically inclusive climate actions within China’s unique socio-political
landscape. Presented in a manuscript format, the dissertation consists of three research papers,
each focusing on different aspects of digitally networked public participation on China’s premier
microblogging platform, Weibo. These aspects include social interaction relationships among
actors, discursive associations among concepts, and the dynamic interplay between these social
and ideational relations over time. The research draws on multiple theoretical perspectives from
communication studies, political science, environmental sociology, and network science. A
network-oriented approach and computational data analysis techniques are employed to
investigate the relational structure of social and discursive interactions in climate change
communication. The findings extend our understanding of social media’s role in public
communication and the nuances of environmental discourse and climate politics in China—an
important yet understudied country case. The insights derived from this dissertation can help
climate policymakers, communication practitioners, and stakeholders develop more informed
climate communication strategies, fostering a more informed, involved, and proactive citizenry
critical to achieving a sustainable and resilient future.

Climate change, with its far-reaching impacts on our planet’s natural systems and human
societies, stands as one of the most urgent challenges of our time (IPCC, 2018). Risks of this
global crisis extend well beyond our natural and ecological systems, intricately interacting with

and profoundly influencing the social, political, and economic realms (Beck, 1992; Giddens,



2011; Stern, 2007). However, our current responses to climate imperatives are alarmingly
inadequate. At the time of writing, countries’ existing national pledges are on track to a 2.6 °C to
2.8 °C global temperature increase by the end of the century (UNEP, 2022). This falls way
behind the goal set in the 2015 Paris Agreement, which targets limiting the temperature rise to
well below 2 °C, and ideally below 1.5 °C, above pre-industrial levels.

While the urgency for transformative climate action is clear, identifying capable actors,
formulating efficient policies, and implementing them effectively are by no means
straightforward tasks. Taking energy transition as the example, although there is broad consensus
on the long-term sustainability benefits of renewable energy, moving away from traditional
energy sources comes with numerous complications and uncertainties. This is because the energy
transition is not merely a straightforward substitution of coal power plants with wind turbines or
solar panels. Rather, it requires systematic and multi-dimensional transformations of energy
infrastructure and economic structures in order to accommodate the generation, distribution, and
management of renewable energies (B. Chen, Xiong, Li, Sun, & Yang, 2019; Markard, 2018). At
the individual level, it also demands profound shifts in our energy consumption behaviours, as
well as the broader socio-cultural environments that shape these patterns (Steg, Perlaviciute, &
Van Der Werff, 2015). On the other hand, the development of renewable energies is not without
its own set of challenges and potential adverse effects. For instance, large-scale wind and solar
installations could potentially disrupt local ecosystems, and the manufacturing process for solar
panels and batteries also produces hazardous waste (Rabaia et al., 2021). Tensions in the
renewable energy development become particularly evident when the benefits (e.g.,
improvements in global environmental wellbeing) are not balanced with the costs (e.g., job

losses in local industries), thereby resulting in a gap between gains and losses that rather than



mitigate social inequalities (Jenkins, McCauley, Heffron, Stephan, & Rehner, 2016; Sovacool &
Dworkin, 2014). Lastly, although the development of renewable energy is a critical piece in the
climate change puzzle, it is not a panacea to solve the problem once and for all. Beyond
technologies, we need deep reflections on broader issues such as how we define prosperity,
equity, justice, and our relationship with the environment (Jenkins et al., 2016; Sovacool &
Dworkin, 2014). To avoid falling into the same trap and perpetuate the very patterns that led us
to the climate crisis in the first place, more attention should be directed to the “moral
implications of our collective energy decisions” (Sovacool & Dworkin, 2015, p. 435) and the
social dimension of sustainability (Agyeman, 2008; Lidskog, Standring, & White, 2022).
Complexities behind the energy transition case underline the necessity for comprehensive,
systematic, and holistic approaches in our response to climate change. However, this is not an
easy task since climate change is known to be a “wicked problem” (Hulme, 2009). Its causes,
impacts, and potential solutions involve a multitude of interlinked factors that span across
various societal realms. In recognizing the complexities, many scholars have effectively argued
that achieving global sustainability requires more than knowledge and resources embedded in
institutional bureaucratic systems (Beck, 1992; Giddens, 2011). Instead, we need concerted
efforts that integrate both government bodies and non-institutional forces toward environmental

capacity-building (Jénicke, 1997).

1.1. Climate Change: Risks, Citizen Engagement, and Public Communication
There has been a rich body of research highlighting the significance of citizen engagement and
participation in relation to climate change issues. Broad engagement and effective participation

are critical components in building a more sustainable future, because they not only motivate



changes in individual behaviors and encourage sustainable practices at the community level, but
also foster inclusiveness, bolster public support for the making and implementing of
environmental policies, and improve the quality of decision-making in environmental
governance and management that helps shift our societies towards a more sustainable trajectory
(Bulkeley & Mol, 2003; Carvalho, van Wessel, & Maeseele, 2017; Dobson, 2007; Glass &
Newig, 2019; Lorenzoni, Nicholson-Cole, & Whitmarsh, 2007; Newig & Fritsch, 2009; Reed,
2008; Whitmarsh, O’Neill, & Lorenzoni, 2011; Whitmarsh, Seyfang, & O’Neill, 2011).

Climate change communication plays a vital role in fostering citizen engagement and
public participation in climate change discourse and politics (Kumpu, 2022; Moser, 2010; Moser
& Dilling, 2007; Nisbet & Scheufele, 2009; Whitmarsh, O’Neill, et al., 2011; Wibeck, 2014). It
is a key process wherein people shape and negotiate their understandings, perceptions, and
opinions on climate change and related issues, as well as an important mechanism that reduce
people’s psychological distance from climate change and foster environmentalist identity (Moser,
2016). Using the previously discussed energy transition as an instance, effective communication
first plays a key role in heightening public awareness about the urgent need for transitioning
towards more sustainable forms of energy. Supportive public attitudes can be evoked when
energy transition is framed to highlight its multifaceted benefits on cleaner air, creation of green
jobs, economical costs, and the institutional changes associated with a less centralized energy
generation and distribution model, whereas counter frames could influence the effectiveness of
communication strategy (Aklin & Urpelainen, 2013).

However, the role of climate change communication in public engagement should not be
narrowly taken as only to broadcast “correct” inform or choose the “right” frames to persuade

“the public” as if people are empty vessels waiting to be filled with knowledge in order to act



rationally (Whitmarsh, O’Neill, et al., 2011, p. 4). This idea about knowledge gaps are the
primary obstacles to climate action is known as the information deficit model (Irwin & Wynne,
1996), which has been a predominant framework in traditional science communication, and
much of climate communication still operates in this manner (Suldovsky, 2017). It is rooted in
the “ABC” paradigm, which assumes that individuals’ attitudes (A) drive the kinds of behaviour
(B) they choose (C) to adopt (Shove, 2010). However, the complex and multifaceted knowledge—
attitude interface defies such a simplistic conceptual model (e.g., Bak, 2001; Sturgis & Allum,
2004). “Correct” understanding of climate change does not necessarily lead to “appropriate”
behaviours to mitigate (e.g., Gardner & Stern, 2002) and people’s pro-environmental intentions
and their practical actions are often found to be asymmetric in reality (e.g., Blake, 1999;
Kollmuss & Agyeman, 2002). In the most basic terms, effective climate change communication
strategies should take a varied approach that tailors strategies to effectively connect with diverse
audiences in their unique contexts (Boykoft, 2019). Understanding how individuals become
engaged (or disengaged) with climate change requires considering their specific contexts, as their
perceptions of and capacities to act upon, climate change are significantly molded by their social,
political, economic, and cultural environments (Lorenzoni et al., 2007; Semenza et al., 2008;
Wolf & Moser, 2011). Beyond this, a more critical limitation of the information deficit model
lies in its unidirectional mechanism, wherein knowledge is presumed to flow from “experts” to
the “general public”. This essentially reflects a “technocratic, reductionist and exclusive” mode
of environmental governance (Felt et al., 2007, p. 41), which is likely to perpetuate the prevailing
narratives and imaginaries of sustainability defined by experts, governments, and influential
business corporations, rather than the voices of less dominant stakeholders. Such a unidirectional

approach is insufficient when it comes to tackling intricate environmental problems like climate



change, as it does not little to question the deeply rooted interests and power dynamics that led us
to our present socio-ecological problems in the first place.

In recognizing these limitations, scholars have advocated for a shift towards a more
dialogical model of public communication and citizen engagement with climate change
discourse and politics (Brulle, 2010; Lorenzoni et al., 2007; Pearce, Brown, Nerlich, & Koteyko,
2015; Phillips, 2011; Regan, 2007). A dialogical model offers greater inclusiveness and more
opportunities where imaginaries and solutions of collective environmental problems like climate
change can be collectively articulated, formulated, and deliberated. Different social groups’
diverse knowledge and lived experiences with climate change (Munshi, Kurian, Cretney,
Morrison, & Kathlene, 2020) can be better valued in this two-way approach. Cultivating an
environment where different stakeholders can exchange perspectives and negotiate
understandings helps breaking the conventional barriers between “experts” and the “general
public.” This can not only bolster the social, political, and cultural resonance of climate actions,
but also helps to promote a more democratic and inclusive decision-making process to better
address the multifaceted impacts of complex environmental issues like climate change.

The rise of new media has prompted many researchers to explore new communication
technologies’ potential for fostering citizen engagement in public/political life and rejuvenating
the public sphere (e.g., Benkler, 2006; Dahlberg, 2001; Dahlgren, 2005; Papacharissi, 2002).
This more interactive and participatory mode of communication differs from the vertically
structured and monological “mediated quasi-interaction” carried by traditional media where the
production and reception of symbolic forms are separated (Thompson, 1995). Its technological
architecture allows for, at least theoretically, structurally decentralized information creation and

diffusion, and thereby more opportunities for dialogical interaction knowledge sharing,



deliberation, and interactions among diverse social groups (e.g., Schudson, 2002; Thompson,
2020).

While these theoretical arguments paint an optimistic picture, empirical research brings to
light many complications that contradicts the idealistic visions. The literature has pointed to a
series of challenges such as echo chambers, mis- and dis-information, digital divide, and other
issues that may significantly affect the participatory and dialogical potential of new media.
Furthermore, new media’s inclusivity and deliberative quality is vulnerable to government
interventions and the commercial interests of platform providers (Schudson, 2002), which
substantially compromises the communication power envisioned in Habermas’s public sphere
theory.

With opportunities and challenges co-existing in the new media environment, promising
prospects often go hand in hand with notable hurdles. These dynamics provide a fertile research
ground. Diving into this rapidly evolving field, my dissertation seeks to probe the multifaceted
role of new media in fostering dialogical climate communication, public engagement with
environmental issues, and more democratically inclusive climate actions. Specifically, I take a
focused lens on the case of China to study the role of new media in climate communication

within China’s unique socio-political context.

1.2. The Chinese Case: Dual Roles & Citizen Engagement with Climate Change
China’s dual role as both a major contributor to GHGs emissions and a key actor in climate
mitigation efforts makes it a compelling case study for exploring citizen engagement in climate

change discourse and politics.



On one hand, China is currently the world’s largest emitter of greenhouse gases,
accounting for 24.23% of the global total in 2020 (Climate Watch, 2023). The rapid expansion of
its economy has led to substantial carbon footprints, primarily due to its manufacturing-centric,
export- and investment-driven economic structure that heavily depends on fossil fuels,
particularly coal. Additionally, several analysts express concerns regarding the potential
environmental implications of the Belt and Road Initiative — China’s ambitious project for
overseas infrastructure investment — which could further extend its environmental footprint
globally (e.g., Ascensdo et al., 2018). At the same time, the country is also exposed to multiple
climate change risks. Climate change-induced ecological hazards such as sea-level rise, floods,
droughts, and severe heat waves have already begun to manifest in China, threatening the
livelihoods of millions, disrupting its agricultural sector, impacting coastal cities, and putting
pressure on its public health and infrastructure systems (CMA, 2022; MST, 2022). China’s
carbon-intensive economic and energy structures are particularly vulnerable to potential
disruptions in energy supply, job losses in traditional industrial sectors, and societal challenges as
the world moves towards decarbonization goals. Therefore, besides ecological impacts, risks also
span across the economic and social domains, constraining the country’s long-term growth and
prosperity (World Bank Group & Asian Development Bank, 2021).

On the other hand, China is emerging as a leader in various aspects of climate change
mitigation. In 2020 at the 75th United Nations General Assembly general debate, Chinese
President Xi Jinping pledged to reach peak CO2 emissions before 2030 and to achieve carbon

neutrality by 2060. This timeline, also known as the “Dual Carbon Targets” (X #% 5 #7), has

become a new milestone in China’s climate policy agenda, signaling a significant stride to

elevate climate change mitigation and environmental sustainability as a national development



priority for the coming decades. The Dual Carbon Targets has spurred the Chinese government to
implement a series of national and subnational policies, which has begun to yield significant
outcomes. A prime example is the rapid development of renewable energies and green
technologies. According to the National Development and Reform Commission, China’s
installed electricity generation capacity from non-fossil fuel sources has historically surpassed
that of fossil fuels, reaching a landmark 50.9% in June 2023 (Xinhua News Agency, 2023). In the
year 2022, China’s renewable energy generation equated to a reduction of approximately 2.26
billion tons of domestic CO2 emissions, while exported wind and solar power products resulted
in a CO2 emission reduction of about 573 million tons in other countries. Combined, these
efforts account for 41% of the global emissions reduction attributed to renewable energy
development (NEA, 2023).

While China’s steps towards low-carbon transitions are promising, the tangible
implications of the country’s climate policies for building a more sustainable and resilient future
still seem unclear. Some substantial challenges may hinder the effectiveness of policy
implementation and their societal impacts. Among these hurdles, one of the most prominent is
the deficit in public participation and engagement in environmental governance and decision-
making processes.

China’s environmental governance model often exemplifies a “top—down” approach, in
which environmental policies and initiatives are primarily formulated by the central government
and subsequently assigned down through the bureaucratic ladder of environmental protection
bureaus (EPBs). For instance, the national emission reduction target is divided up and assigned

to provincial jurisdictions and state-owned corporations through the Target and Responsibility



system. In this system, local implementation of carbon targets is predominantly driven by
bureaucratic factors and motivated political incentives (Eaton & Kostka, 2014; Kostka, 2016).

This “top—down” characteristic has been associated with theoretical concepts such as
“authoritarian environmentalism” (Beeson, 2010, 2018; Gilley, 2012), “developmental
environmentalism” (S.-Y. Kim & Thurbon, 2015), “new developmentalism” (Dent, 2018). These
concepts underscore the importance of strong state capacity and the prominent role of the state,
top executive agencies, technocrats, and other policy elites in steering policy processes towards
green growth goals. On one hand, centralized decision-making has the advantage of making it
relatively straightforward to establish a uniform national stance towards mitigation policies (see
also Dubash, 2021). Strong state capacity exercised through a “command-and-control” manner
prompts swift and rapid policy enforcement and immediate actions, which is particularly
imperative given the urgency of climate change. As showcased by rapid expansion of China’s
renewable energy industry and other ambitious climate initiatives, this state-led approach, when
applied appropriately, can indeed yield substantial outcomes in climate policy (see also Engels,
2018; Jia & Chen, 2019).

However, this top—down model presents significant limitations when it comes to public

participation. As posited by Gilley’s discussion of authoritarian environmentalism, the top—down
environmental governance model requires the concentration of authority to a small group of
capable and pro-environmental elites (Gilley, 2012, p. 288). However, environmental
commitments at the top governance level may be a slippery ground for building long-term
sustainability due the volatile nature of cadre politics, where organizing, directing, and
implementing environmental policies are mostly entrusted with a small group of select political

elites. More importantly, such a concentration obscures space for the publics and civil society

10



actors to participate in policy processes. Climate policies may face significant societal pushback
when the civil society’s meaningful inputs are oft-neglected. This is particularly evident when it
comes to addressing complex socio-ecological issues like climate change in the Chinese context,
where transitioning towards a low-carbon society demands extensive societal preconditions and
inherently impacts society at large. If the diverse effects on various societal sectors are not
thoughtfully considered, climate policies may run the risk of inadvertently creating new
problems while aiming to solve existing ones. For example, the Chinese government launched
the “coal-to-LNG” policy in 2017, which intended to combat air pollution and reduce emissions
in the Beijing—Tianjin—Henan region through reducing coal consumption. However, the policy
faced serious implementation challenges. Because of soaring gas prices and incomplete heating
system installations, many rural residents and low-income households were left suffering through
frigid winters without proper heating (“Poor Bear Brunt of Beijing Coal Cleanup with No
Heating at -6C,” 2017). Incidents like this underscores the necessity of balancing environmental
policy enforcement with other facets of sustainable development — especially the need to ensure
social justice as an integral and critical component of sustainability (Agyeman, 2008).

Achieving balance between different aspects of sustainability calls for public dialogues that
allow diverse voices, viewpoints, and even competing interests to be openly expressed and
deliberated during policy processes. However, the institutional avenues for Chinese citizens to
participate in such public dialogues are still underdeveloped (Kostka & Mol, 2013), even though
the legislative foundation for citizen involvement in environmental planning processes has long
been established since the promulgation of the Environmental Impact Assessment (EIA) Law in

2002. The efficacy of EIA-based participation channels — such as public hearings, hotlines, and
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complaint letters — hampered by a lack of transparency and political constraints in practice (M.
Chen, Qian, & Zhang, 2015; W. Li, Liu, & Li, 2012; S.-Y. Tang, Tang, & Lo, 2005).

Outside the formal political realms, alternative avenues for public participation have
gradually emerged and evolved. These include NIMBYist activism (T. Johnson, 2010),
environmental journalism (J. Li, 2020; Tong, 2015), and increasingly, online public spaces
facilitated by digital media technologies, providing new opportunities for citizens to voice their
concerns and express their opinions on environmental issues. These channels serve an important
role in bridging the void left by formal public participation mechanisms, allowing for Chinese
citizens to exercise what Habermas called communicative power (1996), exert public pressure,
and advocating for greater transparency and accountability in environmental governance
processes.

Understanding these dynamics and investigating whether and how dynamics in this digital
public sphere could contribute to dialogical public participation and citizen engagement becomes
an increasingly important aspect of research. So far, the literature has pointed out several
characteristics that help us understand the uniqueness of the Chinese publics’ engagement in
environmental governance and movement. First, studies have shown that Chinese environmental
groups and activists generally adopt a non-confrontational approach, which is in contrast with
their counterpart in Western societies. Their activities tend to focus on raising public awareness,
campaigning green lifestyle, promoting sustainable everyday behaviours, and other practices that
nudge cultural changes towards a more environmentally sustainable future (Ho, 2001; Ho &
Edmonds, 2007; Sima, 2011; Skoric & Zhang, 2019). Even when addressing contentious
environmental issues, environmental actors tend to practice self-censorship and deliberately

eschew direct political criticism or calls for systemic political reform. Instead, their actions target
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business practices or individual officials (Ho, 2001). Interestingly, this depoliticalized and non-
disruptive stance is not viewed as a weakness by Chinese ENGOs; instead, it is seen as a sign of
savvy strategy that allows them to leverage resources within the constraints of the given political
context (J. Y. Zhang & Barr, 2013, p. 72).

Another key characteristic is related to the critical role of digital communication
technology in the development of public sphere and civil society in contemporary China (Lei,
2018; Tai, 2006; W. Tang, 2005; G. Yang, 2003, 2009). Research has well-documented the power
of the so-called online “public opinion incidents” or “mass incidents”, where Chinese netizens’
heated online discussions bring social grievance under the spotlight and transform these
individual incidents into collective affairs on the public agenda in China (deLisle, Goldstein, &
Yang, 2016; R. Huang & Sun, 2014). Netizens’ impact becomes intensified with the advent of
social media platforms, as they began to shape public opinion incidents by actively engaging
with and spreading posts. This has given rise to a cultural practice known as the “surrounding

gaze” (ZX), where users’ attention and discussion on public affairs scale up to become a

collective form of scrutiny and observation that amplifies social accountability, exerts influence
on political processes, and challenges official narratives over public/political affairs in China
(Nip & Fu, 2016; Sullivan, 2014; Teng & Mosher, 2020; Zuo & Tong, 2015). As such, many
researchers argue that the increasing connectivity among citizens and their participation in online
surrounding gaze contribute to the growth of public sphere and profoundly alter the fabric of
China’s civil society in China (W. Chen, 2016; Lei, 2018; Svensson, 2016; Tai, 2007). Specific to
the environmental field, Yang (2003) posits that the development trace of environmental
movement parallels with the advent and proliferation of the Internet in the 1990s (pp. 405—406).

This coevolution of online public space and environmentalism has fostered the emergence of a
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“green public sphere”, where ENGOs and citizens generate and engage with “greenspeak™ (i.e.,
environmental discourse) as a way to reflect upon and challenge the prevailing material growth-
centered narratives in the country (G. Yang & Calhoun, 2007, pp. 212-214). A rich body of
research has subsequently emerged to study the role of green public sphere in facilitating
environmental actors disseminate environmental information, build networks with stakeholders,
increase public visibility (e.g., Deluca, Brunner, & Sun, 2016; Eberhardt, 2015; Jingfang Liu,
2011; Rauchfleisch & Schéfer, 2015; Shao & Wang, 2017; Sima, 2011; G. Yang & Calhoun,
2007; N. Zhang & Skoric, 2020), as well as its role in both online and offline (non-disruptive)
protests (e.g., W. Li et al., 2012; Jun Liu, 2017; Shen & Wang, 2023; Skoric & Zhang, 2019;
Steinhardt & Wu, 2016).

While the research on the green public sphere continues to develop, much of it is based on
a somewhat narrow conception of “the public” and focuses on environmental “elite” such as
activists, journalists, and ENGOs. What remains underrepresented is the peripheral part of the
green public sphere and how the peripheral interact with the core. Some researchers argue that
China’s green public sphere is not citizen-centric (Y. Sun, Graham, & Broersma, 2017, p. 248),
but is a “gated” discursive space (Sima, 2011, p. 492), or “a public sphere without the public”
(Eberhardt, 2015, p. 33). However, as I will discuss in my dissertation, outside this small circle
of environmental actors stands much larger groups of publics who constitute the “issue publics”
(Dahlgren, 2009), “networked publics” (boyd, 2010), or “affective publics” (Papacharissi, 2015)
around climate change issues.

Since Verba and Nie’s landmark work on public participation, we have seen its meaning
has undergone significant change (for reviews, see Ekman & Amné, 2012; Van Deth, 2014).

Initially focused on election-centered activities aimed at “influencing the selection of
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governmental personnel and/or the actions they take” (Verba & Nie, 1987, p. 2), the concept of
public participation has been expanded to encompass a range of individualized, expressive,
lifestyle-focused forms of citizen engagement that encapsulate a “DIY”” approach (Bennett, 2008;
Bennett & Segerberg, 2012; Micheletti, 2003). The growing disenchantment with conventional
political structures is anchored in a more fundamental transformation of our society towards
what Beck refers to as “sub-politics” (1997). As a consequence of reflexive modernization,
political decisions, actions, and transformations are increasingly being taken outside of
traditional political institutions (Beck, 1997). Sub-political activities often hinge on mediated
communicative events to mobilize public pressure from a broad spectrum of publics that exist
beyond the confines of institutionalized politics (Beck, 1997, pp. 52—-54). Communication
technologies play an important role in this context as they facilitate diversified actors with an
array of participation repertoires such as political consumerism, NGO-initiative media events,
online campaigns and so on. Instances of these participatory actions might appear to be transient,
tangential, or issue specific mundane behaviours, especially when conducted in online settings,
yet their implications are far from trivial in the context of public participation and civic
engagement. While these communicative actions may lack the formal structure and rule-guided
process of conventional deliberation, the continuous exchange of ideas, perspectives, and
experiences play a crucial role in forming the bedrock of “everyday politics” (Benkler, 2006;
Dahlgren, 2005; Neblo, 2015; Shirky, 2011). As Dahlgren (2005) argues, civic culture is
“anchored in the mind-sets and symbolic milieu of everyday life” (p. 158). Everyday
communicative actions make public/political agenda more accessible and relatable to

individuals, thereby contributing to a more informed, engaged, and active citizenry over time.
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In line with such considerations, I view the digital green public sphere as a space where
climate change discourses, communicative actions, and citizen engagement dynamically interact
with each other within the context of individuals’ lived experiences, whether online or offline.
Online climate communication, thereby, is not only an arena where people collectively construct
environmental discourses based on their own lived experiences, but also a venue where their
environmental engagement and actions (or lack thereof) is continuously shaped by these
discourses.

Building on this understanding, my dissertation focuses on studying Chinese publics’
digitally mediated, expressive, and networked form of engagement with climate change
discourse and politics on the country’s premier microblogging platform Weibo. Weibo, often
referred to as the Chinese equivalent of Twitter, is a leading social media platform in China that
combines features of microblogging and social networking. Launched in 2009 by Sina
Corporation, Weibo allows users to post short messages, share multimedia content, follow other
users, and engage in discussions on a wide range of topics. With approximately 587 million
monthly active users (Weibo Data Centre, 2024), Weibo serves as a hub for public discourse,
celebrity culture, and marketing. Nearly 80% of Weibo’s user base consists of individuals born in
the 1990s and 2000s (Weibo Data Centre, 2024), a highly active and digitally savvy cohort.
Additionally, women make up 55% of Weibo’s users (Weibo Data Centre, 2024), signaling the
platform’s popularity among female internet users. Furthermore, Weibo has a significant
presence in China’s first-, second-, and third-tier cities, with over 70% of its user base coming
from these urban areas (Weibo Data Centre, 2024), making it an essential social media platform
for young and tech-savvy urban users. Weibo’s user dynamics are characterized by a diverse

range of participants, including celebrities, journalists, influencers (often called Key Opinion
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Leaders, or KOLs), academics, and ordinary citizens. With its vast user base and high
engagement levels, Weibo is a significant space for public discourse, information dissemination,
and social interaction in China.

The history of Sina Corporation is integral to understanding Weibo’s development and its
place in the broader digital media landscape. Established in 1998, Sina Corporation initially
focused on web portals and online news, becoming one of China’s earliest internet companies to
achieve international recognition. With its launch of Weibo, Sina capitalized on the global rise of
social media and adapted it to meet domestic market demands, including compliance with
stringent government regulations. The political economy of Sina Corporation reflects broader
trends in Chinese internet governance, as the platform operates under state oversight while
pursuing profitability through advertising, e-commerce integration, and paid content features.

Weibo’s technological architecture sets it apart from other popular Chinese digital
platforms. Unlike WeChat’s closed-group communication model or Douyin’s algorithm-driven
video content feeds, Weibo offers an open content-sharing framework that emphasizes visibility,
interactivity, and trending discussions. Users can follow accounts without mutual consent,
participate in hashtag campaigns, and engage in threaded public discussions. This architecture
fosters a unique dynamic where content amplification is often driven by virality and user-
generated momentum, rather than purely algorithmic curation. These structural features position
Weibo as an important space for public debate within China’s digital media environment.

Investigation in this dissertation is set out to analyse the communicative mechanisms that
underlie the formation and development of public understandings of climate change and citizen
engagement with climate change discourse and politics within China’s unique socio-political

landscape. Specifically, this dissertation asks three sets of research questions: 1) How do
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interaction patterns and information flows within the climate communication network reflect the
dynamics between state actors and the public and what are their implications for understanding
the potential of Weibo to foster meaningful public engagement and deliberation on climate
change? 2) How have major climate change topics evolved on Weibo over the past decade and
what can the relational structure of topic associations reveal about the public discourse of climate
change? 3) Do communication relationship influence actors to become more participatory or do
participatory actors select to be connected with similar others in climate communication? How
do the interactions between social selection and influence processes help us better understand the
dynamic interplay between public communication and civic participation in online space? My
research draws on multiple theoretical perspectives that traverse varied yet interconnected
research fields and analytical strands, including communication studies, political science,
environmental sociology, and network science. By focusing on the Chinese case, my work aims
to contribute to the scholarship that probes the multifaceted online citizen engagement outside

the Western democratic socio-political framework.

1.3. Methodology: Social Network Analysis
As a general methodological overview, my research takes on a network-oriented approach
and utilizes computational data analysis techniques to investigate the network relational structure
of social and discursive interactions in climate change communication.
Borrowing Diani’s analogy, the notion of network can be stretched “from metaphor to
substance” (2003, p. 1). On the theoretical side, Castells’s seminal work on network society
offers a compelling discussion on the increasing importance of a network logic as the new social

morphology and the organizing principle for our macro systems of the economy, society, and
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culture. Castells contends that the backbone of contemporary society is being reshaped in the
mold of networked structures, which fundamentally alter the mechanics and consequences of
production, experience, power, and culture. In the specific context of civic communication and
public participation, concepts such as networked public sphere (Benkler, 2006), networked
publics (boyd, 2010), networked individualism (Rainie & Wellman, 2012), and digitally
networked participation (Theocharis, 2015) all highlight the pivotal role of network structure in
organizing social relations, mediating public discourse, and fostering new forms of community in
our civic life. The networked morphology has profound implications for citizen engagement and
public participation. A more distributed network structure is often hailed as holding greater
democratizing potential. Compared with the traditionally centralized, formal group-based, and
geographically-bound models, networked structures offer more opportunities to form
decentralized, inclusive, and participatory arena for civic communication and public participation
(Rainie & Wellman, 2012). However, the rising centrality of networks in our civic life also
introduces new challenges. Issues such as rampant spread of misinformation that distorts
“public” opinion, the persistent digital divide that exacerbates existing marginalization, and
polarized echo chambers that accelerated by platform algorithms, all point to the complexities of
networks in our digital age. These emerging tensions and dynamics present a fertile ground for
research, and it is against this backdrop that my investigation is carried out. By focusing on
analysing network connectivity, my work aims to contribute more nuanced understandings of the
multifaceted relationship between digital networks and citizen engagement.

Besides being as a general conceptual lens, a network perspective also serves as the

principal empirical tool in my research for measuring, mapping, and analysing the structure of
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relationships among actors, among concepts, and between actors and concepts in climate change
communication.

As Crossley argues, sociological research has long gravitated towards the “individualist” or
the “holistic” poles, either reducing the social world to an aggregation of discrete individuals
with social behaviors regressed to individual attributes and traits, or treating society as a macro
entity, subject to its own laws and logics and largely independent of individual actors (2011, p.
7). Network analysis provides a valuable relational methodological tool to address this micro—
macro dualism. The network analysis framework emphasizes the idea that actors’ social actions
are not insulated but significantly shaped by the network structure within which they operate
(Wasserman & Faust, 1994). By treating social actors as “agents-in-relation” (Crossley, 2011),
network analysis methods redirect the analytical focus onto the relationships among social
actors, therefore helps bridging the macro—micro link (Alexander, 1987) and examining the
interplay between agency and structure in collectively shaping social actions (Emirbayer &
Goodwin, 1994; Emirbayer & Mische, 1998). This emphasis on relational dynamics forms a
cornerstone of my research and consistently informs the analyses undertaken throughout my

dissertation.

1.4. Manuscript Outlines
In a manuscript format, my dissertation consists of three full research papers. Each
manuscript discusses a different, yet interrelated, aspect of digitally networked public

participation in climate change discourse and politics in China.

20



The first manuscript! focuses on the ideational aspect of climate change discourse on
Weibo and the evolution of major climate change topics during the past decade (2009-2020). I
first employ topic modelling — a natural language processing tool for computational text
analysis — to analyse the latent thematical structure of user generated social media text data
whose volume is too large to be processed manually. Since climate change is a multifaceted
issue, identifying topics helps us understand the major themes of concerns, debates, and
narratives around climate change in public discourse on Weibo. The second focus of this
manuscript is topic association in individuals’ online expressions. Linguists and semiotician have
long posited that meaning doesn’t inherently reside within words but is derived from their
relational position within “a system of differences” (Saussure, 2011) or the relations between
signs that make up a language (Bertens, 2014). Specific to the environmental context, Lakoff
(2010) argues for the importance of the relational aspect of frames by explaining that frames are
not just individual concepts, but rather interconnected systems of concepts that shape our
understanding of complex environmental issues. Drawing on the idea that meaning is relational, I
analyse the relational structure of topic co-occurrence in individuals’ online expressions about
climate change on Weibo. Examining the relational structure of topic association gives a nuanced
picture of how different facets of climate change issues intersect or diverge, and thus
illuminating areas of shared understanding as well as points of divergence in public discourse.

My network analysis of topic association reveals that topics cluster into two distinct yet
aligned thematic camps, showing an environmentalism and a developmentalism orientation to

frame climate change, respectively. Identifying these two thematic axes and their relationship in

! The first manuscript was published as a research paper in Politics and Governance in 2021, co-authored
with my PhD supervisor Dr. Mark C.J. Stoddart. Author contribution to this journal publication is as follows: Y.
Yang: conceptualization, data collection and analysis, writing—original draft preparation, visualization. M. Stoddart:
conceptualization, resources, writing—review and editing, supervision, funding acquisition.
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the public discourse helps us better understand the underlying discursive and cognitive structures
that inform Chinese publics’ understanding and attitudes towards climate change. Further
analysis on topics’ temporal prevalence in the corpus uncovers the ebb and flow of various
discussion topics over the decade, providing insights into shifting public attention between the
environmentalism and developmentalism orientations in public discourse on Weibo. The
evolution of topic prevalence in online public discourse is discussed in the context of the
development of China’s home-cultivated Ecological Civilization discourse in official narratives.
The second manuscript investigates the structure of information flows in climate
communication network on Weibo. My focus is to examine interaction patterns in information
diffusion and public discussion about climate change between different types of actors within the
network context. The Chinese state’s dominance in environmental governance, characterized by
its top-down approach, presents a unique backdrop against which to examine how climate
change discourse evolves and is structured in the public sphere. Therefore, special attention is
paid to the interaction between state actors, including government actors and official media
organizations, with others in terms of the trajectories of information flow, the shaping of climate
narratives, and the interaction patterns within Weibo’s digital communication landscape.
Through comparing the network-level structure of the communication network for the
IPCC Fifth Assessment Report and the one of the IPCC Special Report on Global Warming of
1.5 °C, I find a general expansion of public engagement in spreading and discussing of climate
change information between the pre- and post-Paris Agreement (2015) periods. This is marked
by enhanced individual influence in the communication network and diversified discussion
frames for climate change. However, exponential Random Graph Models (ERGMs) reveal three

restrictive interaction tendencies that may limit Weibo’s potential to facilitate meaningful public
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engagement and deliberation in climate communication. These include the decline of mutually
balanced dialogical interactions, the lack of bottom-up information flows, and the reinforcement
of homophily tendencies amongst environmental elite actors and governmental users. Linking
China’s top—down environmental governance approach in the political sphere to the realm of
public discourse, I find that state actors’ dominance seems extend beyond policymaking into
public communication and shape the public dialogue on climate change. These findings highlight
the coexistence of both opportunities and constraints of Weibo being a venue for public
engagement with climate communication and a channel for citizens’ online expressive
participation in two-way dialogues between state actors and publics. As countries around the
world grapple with the urgency of climate action, the insights gained from this study could, in
turn, inform how we leverage digital communication networks for more participatory climate
communication and public engagement strategies that accommodate varied governance models.
The last manuscript® addresses the “selection versus influence” question in the context of
digitally mediated public participation. As a key point of discussion among network researchers
and an active area of research in social network analysis, the “selection versus influence”
question asks whether network autocorrelation is primarily due to individuals choosing to
interact with similar others (i.e., selection), or because they are influenced by those who they
interact with to become more similar (i.e., influence) (Aral, Muchnik, & Sundararajan, 2009;
Crandall, Cosley, Huttenlocher, Kleinberg, & Suri, 2008; K. Lewis, Gonzalez, & Kaufman,

2012). In our context, this distinction can have substantial implications for how we understand

2 The third manuscript was submitted to New Media & Society and it has been revised and resubmitted to the
journal in November 2024. This manuscript is co-authored with my PhD supervisor Dr. Mark C.J. Stoddart. Author
contribution to this journal publication is as follows: Y. Yang: conceptualization, data collection and analysis,
writing—original draft preparation, visualization. M. Stoddart: conceptualization, resources, writing—review and
editing, supervision.
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online social networks’ role in relation to public participation and, consequently, for the
strategies we develop to leverage these networks for promoting public participation and civic
engagement. Although communication researchers have established a generally positive
association between informational and interactional use of social media and people’s
involvement in public/political life (Boulianne, 2015a; Skoric, Zhu, Goh, & Pang, 2016), the
temporal order between social media use and participatory behaviours remain largely
undistinguished in previous research as the observed data often contain a mix of effects from
both directions. In this manuscript, I draw on the reinforcing spiral model (RSM) as the
theoretical framework and longitudinal network analysis as the methodological tool to
disentangle the two competing processes and analyse their dynamic interactions in the co-
evolution of climate change communication network relations and individuals’ engagement with
China’s climate policy-related online expressive participation on Weibo. Specifically, I use
Stochastic Actor-Oriented Models (SAOM) to jointly model the temporal changes between
communicative ties and individual participation behaviours in a three-year time period.
Overall, I find a mutual influence between communication network social ties and
individual participation behaviours over time, which is generally corroborative with the RSM’s
proposition on the reciprocal impact between political communication and its
attitudinal/behavioural outcomes. Furthermore, results of this manuscript reveal several
importance nuances in this dynamic process. First, the mutual influence does not appear to
operate at the individual level through a simple “more communication ties lead to more
participatory actions or vice versa” mechanism. Instead, it is characterized by a combination of
homophilic network selection (i.e., actors with similar participation levels are more likely to

become discussion partners over time) and network influence towards behavior homogeneity
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(i.e., actors tend to be influenced by their discussion partners to adopt a similar participation
level over time). Both processes drive the communication-participation co-evolution on Weibo,
but the network selection effect is more pronounced than network influence in our dataset.
Furthermore, we found that endogenous network structural factors, including reciprocity,
transitivity, preferential attachment, and degree centrality, plays a significant role in shaping
people’s engagement with climate change communication on Weibo. These findings highlight the
importance of the relational dimension in examining the dynamic interplay between
communication and participation. The results of this study not only provide insights into public
engagement with the climate change discourse in China’s social media sphere, but also
contribute to the emerging Reinforcing Spirals Model (RSM) theory with empirical evidence

from a network perspective.

1.5. Conclusion

These three manuscripts that make up this thesis contribute to three main areas of
literature, including 1) a substantive topic contribution to social media and public
communication and participation research; 2) a regional study contribution to environmental and
climate politics in China; and 3) a methodological contribution to examining social media
communication using social network analysis and computational text analysis methods. I will
revisit and discuss the contributions of this dissertation in greater detail in the concluding
chapter, including discussions on the theoretical, methodological, and practical implications and
impacts.

Together, studies in my dissertation research present an in-depth analysis of Chinese

publics’ digitally networked engagement with climate change discourse and politics on Weibo.
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As we navigate through the urgent challenges posed by climate change, the importance of
fostering more active, meaningful, and dialogical public engagement becomes paramount.
Learnings from this dissertation shed light on online citizen participation in the Chinese climate
change discourse and politics, which contribute to the existing body of knowledge that has often
been grounded in Western democratic settings. From a practical standpoint, findings on the
prevailing frames, narratives, and discourses of the Chinese publics regarding climate issues, as
well as the mechanisms that underpin their formations, provide important insights for
policymakers, ENGOs, and stakeholders to tailor communication strategies to foster greater
support for climate policies and mobilization around climate actions in China, in a culturally
resonant and socially inclusive manner. Lastly, the contribution of this dissertation extends
beyond the specific Chinese context. As climate change continues to pose unprecedented
challenges, and digital technologies increasingly shape our information landscapes, better
understandings of the interplay between these two realms offer valuable insights that inform
climate change communication strategies and the cultivation of a more informed, involved, and

proactive citizenry critical towards a more sustainable and resilient future.
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2. Chapter 2 Public Engagement in Climate Communication on China’s Weibo: Network
Structure and Information Flows
1.1  Abstract
This article provides an empirical study of public engagement with climate change discourse in
China by analysing how Chinese publics participate in the public discussion around two
Intergovernmental Panel on Climate Change reports and how individual users interact with state
and elite actors on the pre-eminent Chinese microblogging platform Weibo. Using social network
analysis methods and a temporal comparison, we examine the structure of climate
communication networks, the direction of information flows among multiple types of Weibo
users, and the changes in information diffusion patterns between the pre- and post-Paris periods.
Our results show there is an increasing yet constrained form of public engagement in climate
communication on Weibo alongside China’s pro-environmental transition in recent years. We
find an expansion of public engagement as shown by individual users’ increasing influence in
communication networks and the diversification of frames associated with climate change
discourse. However, we also find three restrictive interaction tendencies that limit Weibo’s
potential to facilitate multi-directional communication and open public deliberation of climate
change, including the decline of mutually balanced dialogic interactions, the lack of bottom-up
information flows, and the reinforcement of homophily tendencies amongst eco-insiders and
governmental users. These findings highlight the coexistence of both opportunities and
constraints of Weibo being a venue for public engagement with climate communication and as a
forum for a new climate politics and citizen participation in China.
Keywords: climate change communication; China; public engagement; social media; social

network analysis
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2.1. Introduction
Since its 13th Five-Year-Plan period (2016-2020), China has undergone a pro-environmental
transition and a restructuring of its economy for greener growth. China—currently the world’s
largest emitter of CO2, and seen as a ‘laggard’ in Copenhagen (Christoff, 2010)—has recently
taken a more proactive role in the global climate regime (see Engels, 2018; Roberts, 2011).
China pledged at COP21 to peak its emissions by 2030 and announced in 2020 to further
strengthen its target to achieve carbon neutrality by 2060. Domestically, these pledges have
translated into a series of rapid climate policies and state-led programs, such as policies and
investments to boost renewable energies and the nation-wide “Energy Conservation and
Emission Reduction” plan (State Council, 2011). Although China’s climate responses remain
largely insufficient to meet climate targets, these initiatives demonstrate a positive shift in
China’s environmental orientation. Some observers highlight the significant role of the Chinese
central government in steering this pro-environmental transition. They attribute China’s
environmental turnaround to an authoritarian environmentalism model where a non-participatory
approach bypasses public ignorance, conflicts of interest, and other factors that slow or hinder
climate action (e.g., Beeson, 2018; Chen & Lees, 2018). However, recent studies have presented
a more nuanced image of China’s environmental governance. Internal contestations among
governmental agencies, local authorities, and interest groups often exhibit a mixture of both
liberal and non-inclusive features in China’s multi-level climate governance (e.g., Lo, 2015;
Schreurs, 2017). Public participation, in its various forms, is increasingly prevalent and effective
in the practice of environmental policy processes (see Wu, Ma, Bian, Li, & Yi, 2020). Instead of

relying on a strong state capacity to override contestation, successful environmental outcomes
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are often a result of coordination among multiple stakeholders (e.g., Huang, Castan Broto, Liu, &
Ma, 2018).

These important nuances in China’s environmental governance show us the need to study
China’s climate governance as a complex and evolving process and to direct more attention to
the interactions among state and non-state actors across different settings. In this study, we
explore how such interactions among state, elite, and individual actors unfold in the climate
change communication field. Specifically, this study asks: How do interaction patterns and
information flows within the climate communication network reflect the dynamics between state
actors and the public? What implications do these patterns have for the potential of Weibo to
foster meaningful public engagement and deliberation on climate change?

Climate communication helps construct public imaginaries and promotes civic
participation around climate change. It is an important arena in which climate change discourse
is produced, reproduced, and transformed (Carvalho, 2010; Carvalho, van Wessel, & Maeseele,
2017). A proliferating body of literature discusses both the positive and negative roles of social
media for online discursive interaction and offline action around climate change. However,
despite the significance of China’s actions (or inaction) in the global decarbonisation process and
the increasing penetration of social media in Chinese society, little is known about the way in
which climate change is communicated on Chinese social media and the degree to which these
channels can be leveraged for public engagement in climate politics. This study looks into how
climate communication is carried out on Weibo, a premier social media platform and an
important space for public expressions in China. By analysing the structure of communication
networks and the direction of information flows in public discussions about the

Intergovernmental Panel on Climate Change (IPCC) Fifth IPCC Assessment Report (ARS; IPCC,
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2014) and Special Reports on Global Warming of 1.5 °C (SR15; IPCC, 2018), this study sheds
light on the often black-boxed interaction processes among state, elite, and individual actors in
building public discourse around climate change. Thus we contribute to a better understanding of
both the potential and limitations of the Weibosphere for public engagement in China’s new

climate politics.

2.2. Literature Review
Public engagement with climate change is a multifaceted notion that comprises cognitive,
affective, and behavioural dimensions (Lorenzoni, Nicholson-Cole, & Whitmarsh, 2007).
Climate communication plays an important role in many of these facets. Communication helps to
create discursive conditions for public engagement as it shapes people’s perceptions of and
attitudes towards climate change. Discursive interactions in climate communication also provide
important venues for the construction of people’s political subjectivity in acting on climate
change (Carvalho, 2010; Carvalho et al., 2017). A core tenet of public engagement is the
promotion of two-way information exchange that enable multi-perspective inputs and mutual-
learning (Rowe & Frewer, 2005). Such multi-directional interactions are particularly important in
addressing climate change. Being a complex issue situated at the intersections between
ecological, economic, political, and social systems, its causes and impacts involve an
extraordinarily diverse array of stakeholders. Climate mitigation and adaptation demand
coordination between various motivations for (and barriers to) making changes (Baber &
Bartlett, 2005). In light of this, a crucial objective of climate communication is to provide a
public space in which actors can present, deliberate, and negotiate their diverse and sometimes

contested interests around climate change (Stevenson & Dryzek, 2014).
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A rich body of literature discusses how social media bring in opportunities for—and also
challenges to—such multi-directional interactions in disseminating knowledge, shaping public
perceptions, coordinating public engagement, and mobilizing political participation around
climate change (e.g., O’Neill & Boykoff, 2012; Pearce, Brown, Nerlich, & Koteyko, 2015;
Segerberg & Bennett, 2011). However, this body of literature has a noticeable geographical bias
as it is largely based on developed Western societies, particularly the Twittersphere (Pearce,
Niederer, Ozkula, & Sanchez Querubin, 2019). In the Twitter context, climate communication
has been studied from various perspectives, including user-centred research on information
exchange, content-based research on themes and sentiments, and reflexive discussions about its
technological, social, and political potentials (for a review, see Pearce et al., 2019; Schifer,
2012). There is, as yet, only a handful of studies looking into how climate communication plays
out on China’s Weibo (e.g., Liu & Zhao, 2017; Riley, Wang, Wang, & Feng, 2016).

Although few Weibo studies are specified in climate communication, research on Weibo’s
role in civic communication is proliferating. As an important alternative space for public
discourse in China, Weibo provides a conduit for presenting voices that were once absent from
China’s state-operated mass media system allowing them to be debated in public discussion.
Even though this process is not free from political, market, or algorithm interference, it still
introduces positive dynamics into state—society interaction in China (Gu, 2014; Lewis, 2013;
Sullivan, 2013; Wang & Shi, 2018; Zhang & Lin, 2014). In the environmental field, many
studies focus on civil society organizations to investigate how Weibo is leveraged to raise public
environmental awareness, facilitate environmental advocacy, and mobilise (non-confrontational)
civic action (e.g., Huang, Gui, & Sun, 2015; Zhang & Skoric, 2020). Researchers also note the

positive translation of online public opinion to environmental policies. A good example is the

31



public debate over air pollution: ignited and escalated on Weibo, this nationwide debate made air
pollution a highly visible issue on China’s political agenda and eventually led to factory
relocation and industrial reform (see Fedorenko & Sun, 2016). In this light, Weibo is often
discussed as an enabling space for the environmental movement and a green public sphere (Liu,
2011; Sima, 2011; Yang, 2009) in China.

However, consistent with critiques of the rigidity of the Habermasian public sphere (e.g.,
Fraser, 1990), some scholars question whether the public sphere notion fits the complicated and
dynamic reality of civic communication in China, where the boundary between state and society
is often blurred (Huang, 1993). While many researchers cite censorship as the main reason to
question Weibo’s political potential, we caution that the interaction between the state and the
public on Weibo is more complex than a simple oppression—empowerment dichotomy. The
situation on the ground varies across different fields and different levels of political sensitivity.
King, Pan, and Roberts (2013) showed that censorship is only limited to curtailing mobilisation
of subversive collective action. Rauchfleisch and Schifer (2015) also found multiple public
spheres exit on Weibo and the one associated with environmental issues features a high degree of
open criticism and has large-scale participation. In relation to the broader environmental
governance, there is also a nuanced body of literature showing complex interplays between the
central authority and local agencies (e.g., Lo, 2015), and between state actors and civil society
(e.g., Wu, Chang, Yilihamu, & Zhou, 2017). Van Rooij, Stern, and Fiirst (2016) observed that a
host of new environmental actors has risen and diversified China’s environmental regulatory
landscape. Relatedly, scholars have also noted the increasing use of deliberative measures in
China’s environmental policy processes (Mol & Carter, 2006; Zhang, He, Mol, & Zhu, 2013).

These nuances resonate with what He and Warren (2011) called the deliberative turn in China’s
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political development, where public feedback and participation are increasingly incorporated into
governance practice.

These important nuances in China’s environmental politics show the need to move beyond
a binary view and to direct more research attention toward the interaction process among state,
elite, and individual actors. This article explores such interaction processes in the important yet
under-researched field of climate communication in China.

We focus on Weibo-mediated public discussions around the [IPCC ARS and SR15 reports.
As significant milestones and structuring forces in the development of the international climate
regime, [PCC reports are important drivers of media visibility and public debate over climate
change (Broadbent et al., 2016). These documents are also important objects in the ‘science-
policy interface’ of the global climate regime because they work to produce the consensus
position on climate science and shape climate policy development (Howe, 2014). In the Twitter
context, previous studies have examined the communication of IPCC reports on several aspects,
including the dominant frames (O’Neill, Williams, Kurz, Wiersma, & Boykoff, 2015), topics and
communities (Pearce, Holmberg, Hellsten, & Nerlich, 2014), the divergence and interaction
between different communities (Holmberg & Hellsten, 2016), and scientific knowledge
translation among stakeholders (Yagodin, Tegelberg, Medeiros, & Russell, 2016). Newman
(2016) studied the spreading of IPCC ARS on Twitter and found non-elite actors attracted the
most attention in public discussions. His study suggested opportunities on Twitter for non-
traditional voices to reach large audiences.

By contrast, in the Weibo context, Liu and Zhao’s study (2017) on the public discussion
around the Paris Summit presented a rather bleak picture for public engagement on Weibo. Based

on the number of reposts, they argued climate communication on Weibo is dominated by
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institutional actors, particularly state-owned media and government agencies. However, we argue
that climate communication on Weibo is more nuanced than this image of institutional actors’
domination. User influence on social media is a multifaceted notion that may not be sufficiently
captured by a single indicator such as repost quantity. In this study, we extend previous research
findings by investigating user influence from a relational perspective.

Using social network analysis (SNA) methods, we study public engagement in climate
communication on Weibo by focusing on information flows and interaction processes among
different types of users. Specifically, we ask the following questions: Who participates in the
spreading of the AR5 and the SR15 reports on Weibo? To what extent does information flow in a
top-down or bottom-up manner? What factors contribute to users’ tendencies to participate in the
ARS5 and SR15 public discussions? We also include a temporal dimension in our analysis to
compare the climate communication networks between the ARS and SR15 periods. Since these
two reports were respectively published before and after the pivot in China’s environmental
orientation, comparing these two periods can shed light on how public engagement has
developed alongside China’s pro-environmental transition. By offering an empirical assessment
of the interaction structure between state, elite, and individual actors, this study contributes to the

literature of climate communication and public engagement in China’s new eco-politics.

2.3. Methodology

We collected publicly accessible Weibo posts containing the keyword ‘TPCC #g &' (IPCC
reports) within 16 months of each report’s release (2013 September—2015 January for ARS and
2018 October—2020 February for SR15). We only focused on original user-generated posts (ARS

n= 1709, SR15 n=2505). Figure 2-1 illustrates the distributions of these posts over weeks. For
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both reports, public attention was mostly concentrated within a short time immediately after their
release. Nevertheless, both reports were discussed persistently over the 16-month timespan and

re-attracted public attention with the subsequent publication of related documents.
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Figure 2-1 IPCC-related Weibo posts distribution by week since release.
Note ARS: 27 September 2013 to 30 January 2015; SR15: 8 October 2018 to 10 February 2020.

We used SNA to examine user interactions in public discussions on Weibo. SNA is a
family of methods that draw on network and graph theory to investigate social structures. Unlike
standard statistical techniques that reduce the social world to aggregates of discrete individuals
and examine social behaviours as a function of individuals’ attributes, SNA treats actors as
‘agents-in-relation’ and considers the effects of both individuals’ attributes and the relational
structure in which they are embedded (Crossley, 2011). Such a relational perspective is
particularly useful for our study since information on social media is generated by users (agents)
and travels through their online connections (relation).

We extracted all usernames involved in reposting relations and collected their publicly
accessible user profile data. There were 316 such users in the ARS period and 701 in the SR15
period. While these users only represent a very small fraction of the vast Weibosphere, they are
nevertheless a meaningful sample for our relation-focused analysis because our primary interest

is on users’ interaction patterns rather than users per se. Based on users’ reposting relationships,
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we constructed directed and valued networks (as shown in Figure 2-2) to depict the structure of
information dissemination, with nodes representing users, directed edges showing the directions
of information flows, and edge values indicating the frequencies of reposting relationships.

Our examination consisted of two levels of analysis: We first descriptively analysed user
demographics, the content of top posts, and network-level structures to provide an overview of
public discussions. We then examined the structure of communication networks using
exponential random graph models (Robins, Pattison, Kalish, & Lusher, 2007). As a statistical
tool designed to tackle network data, exponential random graph models allows us to model the
probability of relationships in networks as a function of both the individuals’ social attributes and
the network’s structural properties. This helps us examine the structure of information flows
between different types of users and identify the factors that affect their likelihood of spreading

climate messages on Weibo.

Figure 2-2 Overview of ARS network (left) and SR15 network (right).
Note. networks are in in ForceAtlas2 layout (Jacomy, Venturini, Heymann, & Bastian, 2014).

Specifically, we tested three groups of factors. The first two groups address the notion of
elite-ness in climate communication. We used multiple factors in our models to represent its
different conceptualizations. We distinguished three types of ‘elite’ users based on their digital

social statuses (users were considered high digital social status if their follower sizes are above
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the median of all sample users in the respective periods), interests in climate science or
environmentalism (users were considered as science-affiliated or environmental concerned if
their Weibo profiles contain related keywords), and account types (as indicated in Weibo’s
official verification system). The third group of factors explore two network structural effects
that have particular implications for public engagement in climate communication.

To test these factors, we built three sets of exponential random graph models with three
groups of hypotheses. The first group of hypotheses examines individuals’ attributes. Since a
higher status indicates a larger potential audience group on Weibo, we expected a positive effect
of a larger follower size on both sending out and receiving climate messages: H1 users with a
large number of followers are more likely to (a) be reposted and (b) repost others. We then tested
the effect of being eco-insiders on users’ reposting behaviour. Previous studies found internet use
promotes citizen participation mainly among those who already have a high interest in or
knowledge of relevant issues (see e.g., Min, 2010). We expected a similar positive effect in
climate communication so that science-affiliated and environmentally concerned users would be
more active than laypeople in obtaining and spreading climate messages: H2 science-affiliated
users are more likely to be (a) information senders and (b) information receivers; H3
environmentally concerned users are more likely to be (a) information senders and (b)
information receivers.

The second group of hypotheses examines the direction of information flows between
individual users and four types of organizational users. Since China’s climate responses are often
seen as featuring a top-down character, we expected the same mechanism to be mirrored in the
communication area so the ARS and SR15 information would flow from organizational users to

individual users: H4 organizational users, including (a) government, (b) media, (c) business, (d)
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education, and (e) civil society organizations, are more likely to be information providers for
individual users. We also tested whether there is a bottom-up information diffusion pattern: H5
individual users are more likely to provide information for organizational users, including (a)
government, (b) media, (c) business, (d) education, and (e) civil society organizations.

The third group of hypotheses explores two types of network effects. The first is a pair-
wise propensity: H6 users tend to form mutually balanced communication relationships by
reposting those who have reposted themselves. This mutually balanced form of interaction is
important to foster mutual-learning in climate communication. The second network influence is
the homophily effect. Homophily describes people’s tendency to interact mostly with those who
are similar to themselves (McPherson, Smith-Lovin, & Cook, 2001). This effect has particular
relevance in climate communication as it may limit individuals to selective information sources,
thus creating echo-chambers which lead to opinion segregation and polarization (see, e.g., Jang
& Hart, 2015). Previous studies revealed that strong homophily exists between climate activist
and sceptic groups on Twitter and that this escalates partisan polarization over climate policies,
as illustrated in U.S.-oriented research (Carmichael, Brulle, & Huxster, 2017; Williams,
McMurray, Kurz, & Lambert, 2015). Within the Chinese context, our primary interest was the
potential cleavage between the state/elite actors and the general public, so we tested whether a
homophily effect exists among eco-insiders and various institutional users: H7 there is a
statistically significant homophily effect amongst eco-insiders (i.e., environmentally concerned
and science-affiliated users) and H8 there is a statistically significant homophily effect amongst
organizational users, including those from (a) government, (b) media, (c) business, (d) education,

and (e) civil society organizations.
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Since our primary interest in this part of the analysis is the structure of information flows
rather than the strength of users’ relationships, we dichotomized the communication networks
based on the presence (1) or absence (0) of the reposting relationship between user pairs. Self-
loops were also excluded as reposting oneself has little meaning for information diffusion.
Models were estimated using the R package ‘ergm’ (Hunter, Handcock, Butts, Goodreau, &
Morris, 2008).

2.4. Results
2.4.1. Expansion of Public Engagement: Scale, Participants, and Network Overview

From the ARS to the SR15 period, more people participated in public discussion and
actively engaged in interactions with others, as well as more diverse frames associated with
climate change on Weibo. We saw increases in the average numbers of reposts (from 12.54 in
ARS5 to 18.61 in SR15), comments (5.46 to 16.93), and likes (4.44 to 26.91). The portion of non-
monologic posts (i.e., those with at least one reposting) also increased from 16.96% in ARS to
26.63% in SR15. We also examined the content of the top 1% most widely circulated posts in
each period (AR5 n= 17, SR15 n =25). Figure 2-3 shows the themes which emerged from these
top posts. We found early discussions focused on describing and understanding climate change,
including news about the release of ARS, the projected climate scenarios, global impacts,
infographics, and debates over settled versus uncertain science. This is consistent with Liu and
Zhao’s (2017) study, which found that Weibo discussions during the Paris Summit period were
primarily about raising public awareness, and climate change was mostly presented as a global
threat with little relevance to China’s national context. However, we saw new developments in
the SR15 period. Themes in SR15 discussions became more specific, argumentative, and

domestically oriented, covering issues such as the impact on local environments and livelihoods,
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the urgency of mitigation and adaptation action, low-carbon development for national interests,
and debate over developed countries’ historical carbon debts.

Table 2-1 compares the network-level descriptive statistics between ARS and SR15, which
shows more detailed changes to communication networks. As indicated by the larger numbers of
nodes, edges, diameter, and average path length, the SR15 network had more participants, more
reposting relations, and longer information diffusion chains than the ARS network. However,
three vital changes can be observed beneath this overall expansion pattern. First, the intensity of
interactions decreased from the AR5 to SR15 period as the network density dropped from 0.31%
to 0.14%. Second, the contradiction between the increased average degree and the decreased
average weighted degree indicates that while individual users may interact with more people on
average, they were less likely to interact recurrently or maintain their relationships over time.
Third, as shown by the decrease in modularity, the SR15 network had fewer closely-knit clusters
and presented a flatter structure than the ARS network. Together, these network-level changes
show that expansion of the network’s scale did not bring a proportionate growth in interaction
intensity. While the communication networks expanded from the AR5 to SR15 periods,

interactions on networks became less dense, less recursive, and less clustered.

individual
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global developed s&
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Figure 2-3 Content themes in the top 1% most circulated posts in the ARS period (left) and the
SR 15 period (right).
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Note. A larger square size indicates a higher theme frequency. A darker colour indicates a larger
total repost number. A post may contain multiple themes.

Table 2-1 Network-level descriptive statistics of the AR5 and SR15 communication networks.

AR5 SR15
General Structure
n of edges 312 694
n of nodes 316 701
avg. degree 0.81 0.91
avg. weighted degree 1.34 1.26
density 0.31% 0.14%
diameter 5 7
avg. path length 1.79 2.24
modularity ? 0.87 0.76
User Profile n % n %
environmentalist 48 15.18% 49 7.08%
science-related 71 22.46% 43 6.21%
official verification 133 42.08% 147 21.24%
developed area 116 36.7% 231 33.38%
underdeveloped area 31 9.81% 82 11.84%
online social status groun

0 AR5
SR15

n (log)

foliow follo‘wer p(;st

Central Nodes ° weighted degree  betweenness  weighted degree  betweenness
state/elite 30% 25% 20% 5%
public individual 25% 45% 65% 85%

Notes: *Modularity using the Louvain algorithm (Blondel, Guillaume, Lambiotte, & Lefebvre, 2008); ® The top 20 nodes by
centralities.

Another important trend identified by the network-level comparison is the popularization
of climate communication on Weibo. The shares of eco-insiders, users located in China’s wealthy
developed areas, and those with higher online social statuses dropped significantly from the ARS
to SR15 period. Conversely, there was increased engagement by users from the lay public,

underdeveloped regions, and those with lower online social statuses. The popularization trend is
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also reflected by the rising influence of individual users. We consider users as influential if they
reached a large audience (measured by weighted degree centrality) or bridged information flows
between many others (measured by betweenness centrality). Focusing on the top 20 nodes with
the highest weighted degree and betweenness centralities, we found more individual users
became influential in the SR15 period whereas the share of elite users (e.g., governmental
organizations, state-run media, people with official backgrounds) in these central positions
dropped significantly over time. Overall, we saw that more individuals from the general public
participated in information diffusion and had more opportunities to reach or bridge large

audiences in the SR15 network.

2.4.2. Limitations to Public Engagement: The Direction of Information Flows
While the analysis above shows a general expansion of public engagement, a more
nuanced picture emerged when we used exponential random graph models to examine
interaction processes and information flows between state, elite, and individual users. The
modelling results are provided in Table 2-2. All models successfully converged and fitted the

data well (see the Supplementary File for goodness-of-fit and convergence statistics).

Table 2-2 Exponential random graph models results of the ARS and SR15 communication
networks.

Model 1 Model 2 Model 3
AR5 SR15 AR5 SR15 AR5 SR15
Individual Terms
fans_large (in) -1.26*** -1.39%**
(0.25) (0.23)
fans_large (out) 0.59*** 1.23%**
(0.15) (0.11)
science (in) 0.77** -0.49 (0.40)
(0.24)
science (out) 0.21** 2.18***
(0.07) (0.08)
enviro (in) -0.13 (0.29) 0.78**
(0.27)
enviro (out) 0.2**(0.08) -0.06 (0.16)
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Dyadic Terms

reciprocity 3.47%** 1.03 (1.09)
(0.43)
top-down flow
civil 0.32**
(0.12)
edu 0.78**
(0.25)
gov 0.03 (0.16) -0.03 (0.21)
media 0.29% (0.12)  3.44%**
(0.08)
bottom-up flow
civil -0.931(0.52)
edu 0.65 (0.74) -2.03***
(0.55)
gov 0.04 (0.38) -2.50%**
(0.34)
media -0.66 (0.43)  -2.17%**
(0.54)
homophily
insider 0.41* (0.17) 1.77***
(0.19)
laypeople -0.31* -1.95%**
(0.12) (0.09)
civil 2.25%*
(0.75)
gov 1.421(0.78) 1.65%**
(0.38)
media 2.09%** 0.15 (0.75)
(0.63)
individual -0.02 (0.26)  -0.28 (0.20)
Baseline
edges -4, 79*** -7.47%** -4,39%** -7.00*** -4.21%** -5.50***
(0.23) (0.15) (0.14) (0.10) (0.56) (0.29)
in-degree (1) 2.07%** 2.85%** 1.83*** 2.77%** 1.84*** 3.32%**
(0.17) (0.15) (0.14) (0.12) (0.14) (0.15)
out-degree (0) 5.98*** 6.59%** 6.33%**
(0.46) (0.43) (0.45)
out-degree (1) 3.79%** 4.11%%* 3.96%**
(0.38) (0.37) (0.38)
Model Fit
AIC 3226 8448 3327 8199 3304 7913
BIC 3331 8548 3432 8288 3438 8023

Notes: T p < 0.10; * p < 0.05; ** p < 0.01; *** p < 0.00. There were not enough observations of interactions between individual users
with the civil society organization group in the SR15 period and the education group in ARS5, so their corresponding dyadic terms were dropped in
Model 2 and Model 3. Two out-degree controlling terms were added in ARS models to better fit the data and improve model convergence.

In Model 1, we examined the interaction pattern of three types of elite users, including

those with high online social status (H1) and those involved in climate science (H2) or
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environmentalism (H3). We found different types of elite users played different roles in
information diffusion. First, in both AR5 and SR 15 networks, those with large numbers of
followers were always more likely to send information to, and less likely to receive information
from, users with a small number of followers. Second, eco-insider’s roles changed over time:
Science-affiliated users, who tended to be active in both sending and receiving information in the
ARS period, were less active in receiving information in the SR15 period. By contrast, while
environmentally concerned users tended to be information providers in the ARS period, they took
on more of an audience role in the SR15 period as they became more active in receiving
information.

In Model 2, we examined the direction of information flows between organizational users
and individual users (H4 and H5). We found the diffusion of climate change information on
Weibo tended to follow a top-down pattern. As the second block of Table 2-2 shows, while
individual users tended to receive information from civil society organizations in the ARS period,
educational organizations in the SR15 periods, and media organizations in both periods, none of
the organization types tended to obtain information from individual users. In the SR15 network,
there were even fewer bottom—-up flows from individual users to education, governmental, or
media users than one would expect by chance. Overall, we found the top-down pattern of
information diffusion was reinforced over time and individual accounts became less likely to be
reposted by organizational accounts in climate communication on Weibo. However, this top-
down trajectory shows a divergence from Liu and Zhao’s previous study (2017), which found
that governmental and media users dominated climate communication on Weibo. Our network
analysis shows governmental users were not influential information providers for individual

users. Instead, only the media users (including mainstream, private, and independent types)
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played a significant role in spreading information to individual users in climate communication
on Weibo.

Model 3 tests two network effects. We found the reciprocity effect (H6) was statistically
significant only in the ARS period. The decrease of mutually balanced relations signals a recent
decline in interactive conversations in climate communication on Weibo. This may reflect a
broader shift of interaction patterns on Weibo towards spreading messages rather than promoting
dialogue and opinion exchange. When testing homophily effects, we found eco-insiders (H7)
tended to communicate in more closed circles amongst themselves in both periods, whereas users
from the general public were more likely to jump out of their circle and obtain information from
eco-insiders. We saw a low risk of information cleavage for most organizational types except for
governmental users (H8). While there was a homophily tendency within civil society and media
organizations in the ARS period, it was no longer statistically significant in the SR15 period.
However, governmental users’ homophily tendency was reinforced over time. Since closed
communication circles often lead to information cleavage, reinforce people’s existing opinions,
and exacerbate divergences between groups, the homophily tendencies amongst eco-insiders and
governmental users may obstruct them from participating in meaningful public deliberation on
Weibo. Furthermore, we noted a hierarchical pattern among governmental users. Figure 2-4
shows an example from the SR15 network. Within this governmental users’ cluster, information
flows hierarchically from the Ministry of Ecology and Environment to provincial- and lower-
level local environmental protection bureaus, then to subsidiary public organizations and non-
state actors. This hierarchical chain provides an example of how a top-down form of

environmentalism manifests itself in the communication domain.
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Figure 2-4 A hierarchic governmental user cluster in the SR15 network.
Note. Left: the whole SR15 network. Right: a governmental user cluster. Node sizes indicate
weighted degrees; node colours indicate hierarchic levels; edge arrows show the directions of
information flow. Non-state actors’ usernames have been anonymized to protect privacy.
2.5. Discussion

Our findings show both opportunities and limitations for climate communication on Weibo
alongside China’s pro-environmental transition in recent years. From the ARS to SR15 period,
there was a general expansion of public engagement and popularization trends in climate
communication on Weibo, as shown by the increased number of participants, diversified climate
change frames, and increased influence of individual users in bridging information flows. We
examined users’ dominance from a relational perspective and found that non-elite individual
users became more influential in climate information diffusion on Weibo. Our exponential
random graph models results provide more nuances to the general popularization trend. Firstly,

we found information flows in climate communication on Weibo largely followed a top-down

pattern. Media accounts were the most prominent information source for individuals, whereas the
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governmental users’ role to individual users was not significant. Secondly, among the three types
of elite users studied in our models, only the environmental user group showed a high probability
of obtaining information from the general public users. Those with more followers and those
affiliated with climate science tended to play the role of information sources in climate
communication. We also found several trends that limit Weibo’s potential for facilitating multi-
directional public engagement in climate communication, including the decrease of interaction
intensity, the decline of mutually-balanced dialogues, the reinforcement of top-down diffusion
pattern, and persistent homophily tendencies amongst eco-insiders and governmental users.
These findings present a mixed picture of the interaction process among state, elite, and
individual actors, which helps us to reconsider Weibo’s role in climate communication. Social
media’s potential for public engagement and political participation derives from the interactivity
and connectivity embedded in their techno-social infrastructure. While interactivity enables
people to be engaged in multi-directional opinion exchanges and public deliberation,
connectivity generates ‘mediated public connection’ (Couldry, Livingstone, & Markham, 2007)
that allows fragmented individual conversations, experiences, and beliefs to be consolidated into
public discourses and collective values. Despite the theoretical potential, the degree to which
interactivity and connectivity translate into opportunities for public engagement varies across
different contexts. First, we have to ask who the public are: The actors that constitute ‘the public’
in climate politics are not a homogenous or unified whole (Whitmarsh, O’Neill, & Lorenzoni,
2013). Instead, there are a nexus of multiple publics (Fraser, 1990) who interpret climate change,
each with their own vested interests, perceptions, and ‘cultural competencies’ (Burgess, Harrison,
& Maiteny, 1991). Second, complexity also arises from the structure of interactions. While some

interactions create bridging and bonding opportunities that translate connectivity into social
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capital, other interactions produce restrictive structures. Therefore, in our analysis, we first
distinguished Weibo users by their types, online social status, and their interest or involvement in
climate science and eco-protection. We then examined the structure of their interactions and the
direction of information flows in this structure to discuss Weibo’s potential to facilitate open and
multi-directional communication. Our empirical results presented the process and complexity in
Weibo interaction from a relational network perspective, thus contributing to the ongoing debate
about both the potential for and limitations of leveraging social media for public engagement
with climate change.

Our analyses show both enabling opportunities and constraining conditions on Weibo.
While we do find signs of Weibo’s democratizing potential as a green public sphere (Yang,
2009), we also see how greater participation may not translate into political efficacy in terms of
the ability of citizen voices to reach elite state actors. Such a coexistence between the expansion
of public engagement and the top-down information diffusion pattern in climate communication
resonates with the notion that the Chinese political sphere is undergoing a shift, becoming more
‘responsive’ (Mertha, 2009), where public participation is increasingly incorporated into
environmental governance, but public participation does not challenge the centrality of state elite
actors. This mixed image suggests that Weibo does not necessarily lead to a more autonomous or
bottom-up climate politics, but neither does it simply maintain official and elite users’ dominance
in shaping the public discourse of climate change. This two-sided image highlights the limitation
of viewing Weibo as a normative Habermasian public sphere in China’s eco-politics. China’s
environmental movement and governance are characterised by an interpenetration between the
state and the civil society (Ho & Edmonds, 2007). Therefore, to better understand China’s

climate politics, we have to move beyond a dualistic view that rests on a binary opposition
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between state and civil society, and direct more attention to the processes through which state
and civil society interact, as well as their contexts and dynamics.

This study is subjected to several limitations. First, the size of the dataset we examined was
limited by our choice to focus on public discussions around IPCC reports rather than climate
change in general. Although studying this specific topic allows us to focus on the core
conceptions of climate change, these event-triggered discussions cannot fully represent how
climate change is discussed in everyday life. Future studies would benefit from a larger dataset
that includes more issue- and theme-based public discussions to capture a more comprehensive
picture of climate change discourse. Second, we measured users’ influence by their degree of
centrality in communication networks. While node centralities are important indicators of
prominence in network analysis, users’ influence in communication is nevertheless a
multifaceted concept. Future research will benefit from incorporating other indicators to gauge
different aspects of communicative influence. Relatedly, we focused on the process of
information diffusion through sharing relationships. There are other important dimensions of
communication. Particularly, future studies could focus on the ideational content in climate
communication and the quality of deliberation by conducting an in-depth qualitative analysis of
public discussions.

2.6. Conclusion

This article provides an empirical study of public engagement with climate change
discourse in China by analysing the information flows among state, elite, and individual users in
public discussions around two IPCC reports on China’s prominent social media platform Weibo.
Our results show there is an increasing yet constrained form of public engagement in climate

communication on Weibo. We find public engagement expanded alongside China’s recent pro-
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environmental transition as individual users became increasingly influential in initiating public
discussions and disseminating climate messages in communication networks. Relatedly, we
observe a popularization trend of the climate change discourse as shown by the diversification of
participants and frames in public discussions. Conversely, we found three restrictive interaction
patterns that highlight the limitations of Weibo as a space for a new climate politics in China.
First, the decline of mutually balanced dialogic interactions reduces Weibo’s potential to
facilitate meaningful public deliberation around climate change. Second, the lack of bottom-up
information flows indicates a deficit of public feedback and input, which limits Weibo’s potential
for facilitating genuine multi-directional communication in public engagement. Third, closed
communication circles amongst eco-insiders and governmental users may confine them to
selective information and opinions, create cleavages between these elite users and the general

public, and thus obstruct mutual-learning and open opinion exchange in climate communication.

50



3. Chapter 3 Analysing the Convergence of Environmentalism and Development in Online
Climate Change Discussions on China’s Weibo (2009-2019)

1.2 Abstract
This study investigates the dynamics of online climate change discussions on China’s top social
media platform Weibo between 2009 and 2019. Drawing on the theoretical concept of
developmental environmentalism, we analyse whether and how the Chinese public’s climate
discussions on Weibo are framed through a development-oriented discourse. This discourse
underscores the convergence between environmental protection and national development as
catalysts for pro-environmental actions, green energy transition and low-carbon development.
Specifically, we employ topic modelling and network analysis to examine development- and
environmentalism-oriented climate change topics’ public visibility on Weibo, the network
structure of their co-occurrence relationship in individuals’ online expression, and their temporal
evolution in terms of diagnostic, prognostic, and motivational framings of climate change. Our
findings reveal two significant insights. First, pronounced and close interconnections exist
between environmentalism and development topics in the Chinese public’s online climate change
discussions on Weibo. Second, while environmentalism topics tend to be more expansive,
development topics exhibit a higher degree of network centrality, thus attaining greater
prominence in the online public discourse. These results suggest that the Chinese public on
Weibo embraces a non-dichotomous understanding of the interplay between environmentalism
and developmental goals where climate change is concerned. Recognizing the prevalence of
developmental environmentalism in public discourse helps us better understand China’s pro-

environmental initiatives and proactive climate change measures in recent years.
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3.1. Introduction

Climate change is a global social-ecological crisis, but its ecological and social impacts are
embedded in national and local historic, social, and political contexts (Boykoff, 2011; Hulme,
2009; Olausson & Berglez, 2014; Schifer & Schlichting, 2014). Promoting meaningful local
climate actions requires us to grasp the nuances of climate change discourse in specific contexts.
As the global climate policy architecture is increasingly fragmented, complex, and decentralized
in the post-Copenhagen Climate Summit (2009) era (Bickstrand & Lovbrand, 2019), studying
localized variations of people’s understandings and perceptions of climate change issues
becomes particularly important. Moreover, the formulation of solutions to environmental
challenges hinges on how the issues are defined in the first place (Nisbet, 2009), which also
shapes our visions for sustainable futures (Stoddart, McLevey, Schweizer, & Wong, 2020).
Therefore, it is necessary to study how climate change issues are perceived and communicated
across different socio-political contexts. We contribute to this body of the literature by
investigating an important yet under-researched case — China.

Since becoming the world’s largest CO2 emitter in 2006, China’s approaches in response
to climate change have been characterized by intricate nuances and unexpected turns (see e.g.,
Ma, 2019; Zinda, Li, & Liu, 2018a). On one hand, China has made noteworthy progresses in
addressing climate change. This is evident in the implementation and growing momentum of
significant environmental and climate policies, such as substantial investments in the renewable

energy sector, the swift decommissioning of domestic coal-fired power plants, and ambitious

52



national afforestation and ecosystem sequestration projects. However, the country also grapples
with formidable obstacles to decarbonization. Challenges persist in the form of reliance on
carbon-intensive energy sources, its industrial production and consumption infrastructure, and
the political imperative for GDP growth. China’s role in global climate politics is also complex.
Once seen as a laggard in climate mitigation or even a “deal blocker” in the Copenhagen summit
(see e.g., Lynas, 2009), China’s position in international climate negotiations has seen significant
changes between 2009 and 2019. Ambitious targets such as the “dual carbon goal” (i.e., peaking
CO; emissions before 2030 and achieving carbon neutrality by 2060) seem to indicate the
country’s increasing interest in taking on a leadership role in the “fragmented global climate
regime” (Roberts, 2011). Complexity also arises as China’s responses to climate change are often
bundled up with other national priorities, including alleviating air pollution, economic reform,
energy and natural resources security, geopolitical interests, as well as the desire to project the
national image of “a responsible major country” (The State Council Information Office, 2021).
This convergence of interests not only reflects but also contributes to the complexity and
multiplicity of Chinese climate discourse.

Our analysis draws on theoretical concepts of developmental environmentalism (S.-Y. Kim
& Thurbon, 2015; Thurbon, Kim, Tan, & Mathews, 2023), new developmentalism (Dent, 2018),
and a range of works that discuss the alignment between environmental protection and national
development in motivating pro-environmental actions, green energy transition and low-carbon
development in Asian countries (H. Han, 2017; Mathews & Tan, 2015; Tan, Thurbon, Kim, &
Mathews, 2021). This body of literature contends that recent environmental transitions observed
in countries such as Korea and China should not be understood as merely motivated by

environmentalist objectives. Instead, they are anchored in a historical developmentalist trajectory
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of these countries’ policymaking processes. Central to developmental environmentalism is the
proposition that environmental and developmental goals are not just interdependent by nature,
but they can be effectively synergized through the advancement of green technologies and
industries in practice (S.-Y. Kim & Thurbon, 2015, p. 215). This discourse presents a different
view from the normative interpretation of sustainable development, whose emphasis on the
reconciliation between economic growth and ecological conservation often implies an underlying
tension and a need for balance rather than inherent compatibility between the two goals (see also
Dent, 2018).

The concept of developmental environmentalism offers a valuable framework for studying
China’s proactive climate policies in recent years. As China undergoes a pivotal economic shift
from being the “world’s factory” to cultivating a high-value-added economy, developing green
technologies and investing in the renewable energy industry presents a strategic opportunity for
economic development rather than a threat. The push toward this green transition serves a dual
purpose for China: it not only helps to address the vital environmental pollution issues like smog
and water pollution that harm the well-being of its citizens, but also propels China to the
forefront of the next wave of green techno-industrial innovation at a time when global energy
demands are increasingly moving away from fossil fuels. Domestically, the drive towards the
green economy expands industrial capacity, stimulates job creation, and spurs technological
innovation in emerging industries. Internationally, advancing export competitiveness in the green
technology sector could contribute to greater geopolitical influence and soft power, especially
among countries engaged in the Belt and Road Initiative. Through the lens of developmental
environmentalism, China’s climate initiatives can be understood as not merely a reactive

measure to domestic environmental challenges or international pressure, but as a proactive,
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calculated, and future-oriented component of the comprehensive strategy for the country’s long-
term political-economic development.

Drawing on the notion of developmental environmentalism, this study investigates whether
and to what extent climate change issues are shaped and represented through the developmental
environmentalism frame in online public discourse between 2009 and 2019. We focus on the
public discussion on one of China’s largest social media platforms Weibo. Specifically, we
combine computational text analysis and network analysis to examine development- and
environmentalism-oriented climate change topics in terms of their public visibility on Weibo, the
network structure of their co-occurrence relationship in individuals’ online expression, and their
temporal evolution in terms of the diagnostic, prognostic, and motivational framings of climate
change. Overall, we find that the developmental and environmental orientations of climate
change present a close association in Weibo discussion, indicating the pervasiveness of
developmental environmentalism discourse in relation to climate change issues within the
Weibosphere.

3.2. Literature Review

Discourses and frames not only serve as meaning-generating and -screening devices but
also shape individuals’ experiences and direct their actions (Hulme, 2009; Nisbet, 2009; S. D.
Reese, Gandy Jr, & Grant, 2001; Shove, Pantzar, & Watson, 2012; Snow & Benford, 1988). A
rich body of literature has emphasized the significance of examining how environmental issues
are discursively framed and portrayed, studying their roles in shaping policy formulation and
implementation, and analysing the intricate power dynamics in these processes (e.g., Castree &
Braun, 1998; Dryzek, 2005; Hajer & Versteeg, 2005; Hansen, 1991; Vesa, Gronow, & Yla-

Anttila, 2020). Climate change discourse, in particular, is characterized by a multitude of diverse
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and often contested “interpretive packages” (Entman, 1993) that elicit distinct understandings,
propagate divergent visions for socio-ecological futures, and support (or impede) different
courses of action in response to climate change (e.g., Ecker et al., 2020; Fiinfgeld & McEvoy,
2014; McCright & Dunlap, 2011; Myers, Nisbet, Maibach, & Leiserowitz, 2012; Spence &
Pidgeon, 2010). Extensive scholarly attention has been devoted to exploring the processes of
meaning-making, framing, and reframing of climate change and its impacts (for a general review,
see Moser, 2016; Schifer & Schlichting, 2014; Shanahan, 2021). Nevertheless, in contrast to the
wealth of research conducted in Anglophone and European contexts, the representation of
climate change discourse in China remains relatively understudied.

Examining the discursive presentation of climate change in China can help to illuminate
the trajectory of the country’s way to address climate change. The literature reflects different
perspectives regarding the dominant way(s) in which climate change is constructed as a social-
ecological problem in China. Some scholars contend that Ecological Modernization (Christof,
1996; Jénicke, 2008; Mol & Spaargaren, 2000) serves as a guiding framework for China’s
environmental governance and offers a lens through which to address climate change in China
(e.g., Mol, 2006, p. 201; Riley, Wang, Wang, & Feng, 2016; Zhang, Mol, & Sonnenfeld, 2007).
Ecological Modernization, in its broad context, emphasizes technological innovation and
enhanced resource efficiency as key environmental solutions and underscores the collaborative
eco-political processes involving states, businesses, and civil society, wherein individuals play an
important role as both citizens and consumers (Christoff, 1996; Janicke, 2008; Mol &
Spaargaren, 2000). Consequently, the Ecological Modernization framework is often
characterized as a reformist, rather than radical, approach to eco-politics, presupposing the

potential for achieving a more sustainable global capitalism (Dryzek, 2012).
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On the other hand, some researchers argue that the Chinese climate discourse is
characterized by a diverse array of (and sometimes conflicting) discursive elements — alongside
the globally prevailing discourse of Ecological Modernization, there is notable inclusion of
perspectives that underscore national interests, the notions of Scientific Development and low-
carbon economy, and eco-socialism (Ellermann, 2013; Tseng, 2015; S. Wang, 2018; Wang-
Kaeding, 2015; Y. Zhang & Orbie, 2021). These additional dimensions contribute significantly to
the formulation and evolution of discourses surrounding climate change and environmentalism
within the Chinese context. Wang-Kaeding (2015) posits that the localization of global green
norms has led to a fragmented discourse in China’s environmentalism. Transnational notions like
sustainable development have become intertwined with China’s cultural tapestry that
encompasses traditional Confucian and Taoist heritage, as well as Marxist-Leninist and Maoist
legacies, leading to the formation of the made-in-China “grand discourse” of Ecological
Civilization (Wang-Kaeding, 2015, pp. 34-37). Central to the envisioned future of Ecological
Civilization is the notion that, through scientific and technological progress, an eco-socialist
ethical foundation can guide the country’s economic growth in a sustainable manner while
steering clear of the exploitative trajectory of the preceding capitalist era, fostering a harmonious
balance between nature and humanity (see e.g., State Council, 2015b).

Despite these divergent views, many studies consistently find that national development
stands out as a prevailing theme in China’s environmentalism and discourse on climate change.
For example, Pan, Opgenhaffen, and Van Gorp (2021) find that development concepts have
significantly influenced the evolution of climate change discourse in China’s state media

People’s Daily: While the attitude has changed from viewing climate action as a barrier to an
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opportunity for sustainable economic growth, the newspaper’s emphasis on economic growth
and technology advancement in its climate coverage remains persistent throughout the time
between COP1 and COP24 (1995-2018) (Pan et al., 2021, p. 195). Beside state media,
development-related themes are also prominent in other types of media outlets that represent
non-official and diverse perspectives in China. For instance, Wang (2018) examines the climate
coverage in People s Daily (targeting domestic readers), China Daily (China’s official English-
language newspaper for international readers) and Southern Weekend (a commercial media
outlet) and identifies development as one of the three dominant discourses that are consistently
employed by these three different types of media outlets in framing climate change issues.
Studies also find that development emerges as an important theme in China’s official policy
discourse of Ecological Civilization. For instance, Hansen, Li, and Svarverud (2018) argue that
the socio-technical imaginary of Ecological Civilization is characterized by a model of continued
growth in production and consumption that is facilitated by advancements in technology and
science and orchestrated under the leadership of the Party-State (p. 201).

Much of this body of research is based on media coverage and official policy documents.
However, climate change is a complex issue involving diverse actors across various societal
sectors. The reliance on elite and official perspectives, primarily emanating from political circles
or mediated by media professionals, falls short of capturing the broader picture of the Chinese
people’s understandings of climate change and its impacts. While numerous studies have
emphasized the Party-State’s dominance in influencing climate change discourse in China (e.g.,
Eberhardt, 2015; J. Han, Sun, & Lu, 2017; Pandey & Kurian, 2017), recent research has
increasingly focused on the nuanced interplay between state power and other societal actors in

co-producing narratives and dynamic information flows related to climate change issues in China
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(e.g., Riley et al., 2016; Y. Yang & Stoddart, 2021). To gain a better understanding of the Chinese
climate discourse in a broader context, our study focuses on the public climate discussion on
social media — a more openly accessible realm for climate change communication (for a general
review on social media-based climate communication, see Pearce, Niederer, Ozkula, & Sanchez
Querubin, 2019). Several studies have investigated this public space in relation to climate change
in China (e.g., J. C.-E. Liu & Zhao, 2017; Riley et al., 2016; Y. Yang & Stoddart, 2021).
However, these previous studies mostly focus on brief periods of time (particularly during major
climate events or COP summits), examining only a small group of pre-selected participants, and
relying on manually coded content analysis. There is a clear need in the literature for a more
systematic exploration of broader public discussions. Particularly valuable would be an analysis
that tracks the evolution of public discussions about climate change, as studies have found
noticeable shifts exist in China’s climate discourse over time (e.g., Pan et al., 2021). To bridge
these gaps, our study employs computational text analysis and social network analysis
techniques to analyse a large dataset of climate change conversations on Weibo spanning from

2009 to 2019.

3.3. Methodology

3.3.1. Data and Pre-processing
We collected 367,535 original and publicly accessible Weibo posts containing the

keywords “ T4 /£ (climate change) and “ £ £ /%2° (global warming) posted between

August 16, 20093 and December 31, 2019. Initial data cleaning involved the exclusion of

duplicate and highly similar posts to mitigate the noise from marketing or clickbait accounts who

3Weibo was initially launched in late 2009. The earliest available data dates back to August 16, 2009.
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often repeatedly posting similar content. We do so by identifying groups of posts with highly
similar content* and removing posts with redundant information in each group. This screening
process results in a refined dataset comprising 237,222 posts. Figure 3-1 depicts the daily
average number of posts in this dataset, from which we can see a notable increase in Weibo posts
related to climate change over years. Specifically, the period between 2012 and 2015 stands out,
signifying a heightened public interest in climate change issues during this period. Subsequently,
we extracted the textual content from these posts to build a corpus. Before using the corpus to
train the topic model, we undertook several preprocessing steps, including segmenting Chinese
language sentences into space-separated word sequences’, eliminating stop-words, normalizing

terms and phrases, as well as conducting tokenization and vectorization.

4 The python library string_grouper (van den Berg, 2021) was used to help us identify groups of posts with
highly similar content. string grouper uses TF-IDF with N-Grams as terms to calculate cosine similarities among
texts (van den Berg, 2021). For each group of posts whose content has a cosine similarity score over 0.9, we only
kept one post in our dataset and removed the rest.

5 The python library jieba (J. Sun, 2020) was used to implement Chinese text segmentation.
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Figure 3-1. The average number of climate change-related Weibo posts per day (2009-2019).
Note. Data is downsampled into monthly and yearly bins. Posts with highly similar content are
excluded.

3.3.2. Topic Modelling and Topic Network Analysis
There are three analytical components in our analysis. The first focuses on identifying
major topics in public discussions using unsupervised topic modelling method. As a
computational text mining and natural language processing technique, topic modelling can be
used to reveal the latent semantic structure (i.e., topics) in a large volume of unstructured text
documents through modelling the hierarchical probabilistic relationship of word co-occurrence
(Blei, Ng, & Jordan, 2003). This study utilized Correlated Topic Modelling (CTM) (Blei &

Lafferty, 2007) to analyse the Weibo climate change corpus. CTM extends the classic LDA
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algorithm by sampling topic mixtures from a more flexible logistic normal distribution rather
than a Dirichlet distribution, thus allowing models to account for topics’ prior correlations in
documents (Blei & Lafferty, 2007). This method is well-suited for our data as we expect
individuals’ Weibo discussions may often involve a mixture of topics because of the multifaceted
and comprehensive nature of climate change discourse. The fitting process for our models was
implemented using the R package stm (Roberts, Stewart, & Tingley, 2019). We estimated
multiple topic models with varying values of the model parameter K to ascertain the optimal
number of topics. Our evaluation criteria encompassed measures such as semantic coherence and
exclusivity, with detailed test statistics reported in Appendix 2-B. Beyond quantitative metrics,
we also considered the semantic interpretability of topics, assessing factors like clearness,
relevance, and distinctiveness of model results with different K.

Meanings not only reside in individual topics but also emerge from the way in which they
are organized (see also Lakoff, 2010). Therefore, after identifying the major topics, we focused
on the relational structure of topic association in the second part of our analysis. This involves
several analytical steps. First, we constructed a series of temporal topic networks based on
topics’ co-occurrence relationships in individuals’ posts each year®. These yearly networks were
binarized to focus only on the top 10% strongest associations within each year. Topics’ degree
centrality — defined as the number of nodes a given node is directly linked to in the network
(Freeman, 1978) — was then calculated to identify central topics in online climate change
discourse, considering higher degree centrality as indicative of common interests among many
Weibo users. Second, based on the high probability keywords and representative posts of topics,

we manually coded topics into three groups: Environmentalism-oriented, Development-oriented,

% We consider the topic that accounts for the largest proportion of the post text as the main topic of the given
post.
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and the Other themes. The environmentalism and the development groups were then compared
on two dimensions. The first dimension assesses environmental and developmental topics’
general visibility on Weibo, involving indicators such as the number of topics, the cumulative
topic proportions, and the volume of posts. The second dimension focuses on the relational
significance of environmental and developmental topics in public discourse. This involves
quantifying and evaluating connectedness, including both topic-level connectedness (indicated
by individual topics’ yearly average degree centrality) and group-level connectedness (indicated
by topic groups’ yearly average internal density and external connection rate). Additional
methodological details can be found in Appendix 2-A.

The last analytical component focuses on the temporal evolution of climate change topics
on Weibo, which is particularly relevant given the dynamic landscape of China’s environmental
policies over the decade. We draw upon Snow and Benford’s framing analysis taxonomy (1988)
to discuss how environmental and developmental topics contribute to Chinese netizens’
discussions in terms of the diagnosis (i.e., the way people perceive the nature and causes of
climate change issues), prognosis (i.e., suggestions for solutions and actions to mitigate or adapt
to climate change), and motivation (i.e., the rationale or justification for climate actions) of
climate change. By comparing the temporal changes of corpus proportions on each of these three
framing aspects, we discuss how the public visibility of the environmentalism and development

orientations of climate change discourse ebb and flow on Weibo.

3.4. Results
After estimating multiple topic models with varying values of the model parameter K, we settled

with the model with 56 topics, which strikes a balance between rigorous quantitative criteria and
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the qualitative interpretability of resulting topics. The assignment of topic labels was carried out
by the first author (a native Chinese speaker) based on high-probability words and representative
posts where the corresponding topic constituted the largest proportion of the text body. Among
the 56 topics identified in our final model (K = 56), 16 were found to be not directedly related to
anthropogenic climate change and were consequently excluded from subsequent analysis. Figure
3-2 presents the 38 climate change topics, arranged in order of their total proportions in the
corpus. The full list of high probability words can be found in Appendix 2-C, along with a

representative post (in the original Chinese language) and a succinct summary for each of the

relevant topics.

Topic 54: temperature_rise
Topic 48: debate
Topic 26: impact
Topic 7: climate_campaign
Topic 11: research
Topic 20: US
Topic 4: earth_hour
Topic 22: imaginaries
Topic 1: extrm_wther
Topic 32: polar_regions
Topic 46: effect
Topic 6: UNFCCC
Topic 15: sustainable_future
Topic 53: awareness&action
Topic 51: economy
Topic 2: intnl_agreement
Topic 52: glacier&tourism
Topic 17: press
Topic 34: extinction
Topic 35: intnl_cooperation
Topic 41: green_growth
Topic 55: lowcarbon_campaign
Topic 27: business_action
Topic 18: crisis
Topic 47: co2_reduction
Topic 19: scientist
Topic 3: smog
Topic 31: energy
Topic 23: co2_trading
Topic 12: conservation&reduction
Topic 50: food
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Figure 3-2 Major climate change topics in Weibo public discussion (2009-2019).
Note. Topics are ordered by expected topic proportions within the corpus.

Overall, the 38 climate change topics include a diverse array of subjects and issues related
to climate change. A significant portion of public discussion centers on ecological and scientific
evidence of climate change and its environmental impacts — examples include topic
temperature rise, debate, and impact. Notably, a substantial part of the public discussion is
driven by climate events, such as international COP climate conferences (e.g., UNFCCC), social
media campaigns (e.g., Earth Hour), and temperature anomalies (e.g., extreme weather).
Additionally, the online discourse places substantial emphasis on energy and carbon-related
issues, with various topics addressing distinct facets. These include discussions on, for example,
low-carbon economy (e.g., economy and green growth), energy policies and regulations (e.g.,
energy and energy conservation & emission reduction), market and financial instruments for
emission reduction (e.g., CO: reduction and CO:; trading), and efforts to enhance public
awareness (e.g., low-carbon campaign).

We identified 16 environmentalism-oriented topics that focuses on ecological aspects of
climate change (e.g., femperature rise, extreme weather, impact, ecosystem) and 17
development-themed topics that emphasize the economic, social, and political aspects of climate
change in relation to national development (e.g., low-carbon development, UNFCCC,
international agreement, economy, energy). Figure 3-3 illustrates the aggregated network’ of co-

occurrence relationships among topics, with colours indicating thematic groups.

7 The aggregated network is a weighted static network, where edge weights represent the number of years
two topics show a strong (top 10%) connection relationship.
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Figure 3-3 Aggregated network of topic associations, with node colour showing the thematic
;g\/r;)tl(lf'white: environmentalism, grey: development, black: other) and node size reflecting topic
proportion within the corpus.

These two groups exhibit comparable visibility on Weibo, evidenced by their similar
number of topics (16 and 17, respectively) and the proportions of posts dedicated to related
discussions (47% and 41%, respectively). However, distinct patterns emerge when the temporal
dimension is taken into consideration. As illustrated in Figure 3-4, both groups displayed nearly
identical distributions in early years until the environmental topic group gained greater visibility
in 2012. The subsequent years, spanning 2013 to 2017, witnessed a noteworthy surge of
development topics, whose public visibility reached their pinnacle in 2015. Public attention on

environmental topics has resurged in recent years, surpassing that on developmental topics since

2017.
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Figure 3-4 Kernel density estimates of the temporal distribution of Weibo posts in the
environmental and the development topic groups.
Note. Bandwidth = 0.5.

While environmental topics comprise a slightly larger proportion of the Weibo climate
change corpus, our network analysis reveals that development topics present a different kind of
discursive prominence on Weibo. We find that development-related topics tend to have a higher
level of network centrality and exhibit a more tightly connected relational structure in online
climate change discussions. On the individual topic level, development topics generally maintain
a larger number of strong connections with others over years (degree centrality = 10.07, o=
7.08) in comparison to the environmentalism ones (degree centrality 4 = 6.97, 6= 6.72). On the
group level, the development group also demonstrates a significantly higher average internal
density (u= 0.34, 6= 0.03) than the environmental group (u= 0.05, o= 0.01) over years. These
mean that Weibo users are more inclined to discuss multiple developmental-related issues

simultaneously in their online expressions about climate change, indicating a more cohesive and

consistent thematic focus within the development group in public discourse. The
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environmentalism orientation of climate change discourse seems to be a less centripetal theme on
Weibo by comparison. Although environmentalism-related topics tend to be larger by size, their
bonds appear looser in individuals’ online expressions. Furthermore, we find that the
environmental topic group’s internal connections tend to be even sparser than their external
connection with developmental topics (u= 0.28, 6= 0.04). This seems to suggest a gap in Weibo
users’ understandings or ways of communication about the interdependence among different
environmental impacts and the holistic nature of climate change’s ecological influences on
humanity.

Our last part of the analysis focuses on examining the temporal evolution of the public
discourse in framing the diagnosis, prognosis, and motivation around climate change. First, we
find that the diagnostic framing of climate change on Weibo involves many large environmental
topics (e.g., temperature rise, extreme weather, polar region, extinction, and imaginaries), but
only a few development topics (i.e., economy and food). This suggests that, in Weibo discussion,
climate change’s problem definition centers more on its ecological manifestations and
consequences rather than its developmental representations. In terms of the temporal
development of topic prevalence, we find the two orientations exhibit converse patterns on
Weibo. exhibited a predominantly upward trend over time, with the exception of the years
between 2014 and 2017, a time when the two developmental diagnostic topics garnered more

public attention than in the rest of the timeframe.
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Figure 3-5 Evolution of topics related to diagnostic framing of climate change.

While the diagnosis of climate change revolves around ecological dimensions on Weibo,
we find the prognosis of the issue is predominantly framed through development-related topics,
particularly those about energy and carbon. Topics such as energy, green growth, business action,
CO: trading, CO: reduction, conservation & reduction program, and low-carbon campaign
underscore green development as the primary avenue for addressing climate change, with a
notable emphasis on energy transition, economic transformation, and the reduction of CO-
emissions through technological advancements and carbon market mechanisms. We find public
visibility of these topics presented a consistent evolving pattern on Weibo. As illustrated in
Figure 3-6a, most of the development prognostic topics experienced a notable surge from 2012
and peaked around 2014 and 2015, indicating a substantial increase of public attention on of the
developmental orientation of climate change discourse on Weibo during this period. Within the
environmentalism topic group, two distinct prognostic frames emerge. One emphasizes the
importance of environmental science and technology (i.e., research and tech) in addressing

climate change, which maintained a relatively stable level of visibility over time (Figure 3-6b).
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Two environmental campaign topics — low-carbon development campaign and climate
campaign — comprise the other environmentalism-oriented prognostic frame that emphasizes
individuals’ lifestyle change as a way to address climate change. Public attention on this green
lifestyle prognosis frame has remained moderately high throughout the time, until experiencing a

significant uptick in 2018 (Figure 3-6b).
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Figure 3-6 Evolution of topics related to prognostic framing of climate change.

Regarding motivational framing, we find that the demarcation between environmentalism
and development themes is not evident. Instead, topics can be differentiated along a crisis—
opportunity fault line. By portraying dire natural disasters and social situations, the two crisis-
oriented topic impact and crisis may evoke fear and present a relatively passive motivation for
responding to climate change. Conversely, the topics sustainable future and responsibility present
a more optimistic motivation to address climate change as they highlight opportunities for a
sustainable future and underscore globally shared responsibility. Notably, we find that these
contrasting motivations do not engender a competitive dynamic for public attention; rather, topic

prevalence for both frames exhibits similar evolving trajectories on Weibo as shown in Figure 3-
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7. This juxtaposition between reactive and proactive motivational frames differs from our
observations in diagnostic and prognostic topics, where environmentalism and developmental
orientations appear to be two distinct interpretive frameworks competing for public attention in

framing climate change issues on Weibo.
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Figure 3-7 Evolution of topics related to motivational framing of climate change.

3.5. Discussion

Overall, this study finds that online climate change discussions among Chinese public on
Weibo align closely with the developmental environmentalism discourse. The major topics and
the network structure of their associations underscore the interconnection between environmental
and developmental goals, the convergence of climate action and economic sustainability, as well
as emerging opportunities for national development through avenues such as green technology,
renewable energy, climate financing, green infrastructure construction, and proactive
engagement in international climate politics.

Our topic model and topic network analysis have brought to light two key observations.

First, there exist significant and close interconnections between environmentalism and
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developmental topics in Weibo users’ climate discussion, highlighting a composite narrative
between the environmental and development goals in relation to climate change. This aligns with
the developmental environmentalism discourse, where the pursuit of economic growth is
increasingly viewed through the lens of environmental sustainability and vice versa. This finding
indicates that a non-dichotomous understanding regarding the interplay between environmental
concerns and developmental goals in the context of climate change is prevailing among the
Chinese public on Weibo.

Second, we find that while environmental topics are larger by size, developmental topics
exhibit a higher level of network centrality in the online discourse of climate change on Weibo.
The expansive scope of public discussions on diverse environmental issues, encompassing air
quality, water pollution, biodiversity, and other environmental concerns spanning global to
individual levels, underscores the public’s awareness of the far-reaching environmental impacts
of climate change. On the other hand, development-related topics hold higher prominence in the
online public discourse on the network relational dimension. Their heightened relational
centrality implies that, for many individuals, development serves as a pivotal concept — a hub
through which various facets of climate change are interpreted and communicated. Moreover, the
persistence of development topics’ high centrality across different time periods underscores the
enduring prioritization of developmental issues in the public discourse of climate change on
Weibo. Reflecting the nation’s historical and ongoing emphasis on economic growth, the public
may perceive climate policies and their effectiveness in relation to their alignment with, and
more significantly, support for developmental goals. This characteristic may be viewed as an

extension of the developmental state model (C. Johnson, 1982; Woo-Cumings, 2019) in public
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discourse, wherein economic objectives not only take precedence but also serve as the lens
through which other public issues are evaluated.

Furthermore, the trajectory of major climate change topics seems to reflect an agenda-
setting influence wielded by China’s official and policy narratives over public discourse. This is
first indicated by the observation that public discussions tend to focus more on the macro-level
economic opportunities for national development (e.g., the strategic importance of advancing
green technologies and renewable energy sectors) than on micro-level development aimed at
enhancing individuals’ everyday life quality (e.g., cheaper energy bills and clean air). This
dominance of grand narratives implies a noteworthy permeation of the official climate policy
discourse into public conversations and its power in shaping individuals’ imaginaries of what
constitute a more sustainable future and the pathways toward it.

The agenda-setting influence becomes more evident when examining the evolution of topic
prevalence on Weibo. Evolving trajectories of public online discourse closely align with changes
in the country’s official eco-political narratives over time. Indicated by the prevalence and
centrality of contentious topics like international negotiation, public skepticism and cynicism
toward international climate politics was evident on Weibo from 2009 to 2012. This may reflect
China’s initial defensive posture in international climate negotiations, which was often described
by the country’s official media as arenas of power struggle with Western countries (see also J. C.-
E. Liu, 2015). A pivotal turning point occurred in 2012, with public attention shifting towards
more collaboration-oriented themes such as international agreements and international
cooperation.

Between 2013 and 2015, Weibo discussions notably gravitated towards the developmental

environmentalism discourse. This period coincides with the introduction and elevation of the
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Belt and Road Initiative (BRI) in China’s political agenda. Aligned with BRI’s ambitious
infrastructure development and investment goals, a substantial body of public conversation
emerged to discuss energy development, carbon marketization, climate financing, and low-
carbon development issues that frame climate action in the context of green growth and as a
crucial synergistic strategy contributing not only to global climate environments but also to
China’s domestic development. The pinnacle of visibility for this development-oriented frame
was reached in 2015 — the year of COP21 Paris Summit, during which China committed to
ambitious goals of carbon intensity reductions and emissions peaking by 2030. The subsequent
phase, spanning from 2016 to 2019, witnessed a resurgence of public attention on environmental
topics on Weibo. This is China’s 13" Five-Year-Plan (13" FYP) (2016-2020) period, which was
hailed as the “greenest Five-Year-Plan ever” (Xinhua News, 2020). This is also a time when
Ecological Civilization began to overtake the terminology of sustainable development in China’s
social and policy dialogues (Goron, 2018) and became institutionalized in the country as a vision
for a new social-ecological future. The heightened environmentalism—development linkage we
observed on Weibo during this period is consistent with the official narratives’ emphasis on the
notion that environmental well-being is an essential component of national development — as
encapsulated in Xi’s “Five-in-One strategic deployment” (-7 i/ — /&£ £ 77 /77) in 2017 which
depicts an integrated vision for a social-ecological future of modernization that is characterized
by moderate economic growth, socialist democracy, cultural prosperity, social harmony, and
ecological civilization construction.

Examining the evolution of topic prevalence on Weibo reveals a shift in the online
discourse from taking a defensive stance, where climate policy is presented as a burden, to

acknowledging climate mitigation as an integral aspect of China’s modernization development.
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This trajectory suggests an increasing public awareness of the interdependence between
development and environment, aligning with the tenets of the developmental environmentalism
discourse. Recognizing the unfolding process of developmental environmentalism enriches our
understanding of China’s pro-environmental initiatives and proactive measures on climate
change in recent years.

A limitation of our study lies in the lack of differentiation of the identity of Weibo users
examined in our data. Weibo, despite being a social media platform, hosts a diverse array of
account types, including governmental originations, official media, and other entities that may
represent elite voices rather than that of the general public. Consequently, caution should be
exercised in interpreting the findings of this study, and they should not be unequivocally
generalized as representative of so-called public opinion from Chinese citizens. Acknowledging
this limitation, we advocate for future research to adopt a more nuanced research design by
differentiating and comparing various types of Weibo users engaged in climate change
discussions. Such an approach would contribute to a more comprehensive understanding of how
different social groups perceive, shape, and reshape the evolving discourse on climate change

within China’s online sphere.

3.6. Conclusion
This study offers insights into how the Chinese public engages with online discourse on
climate change on the country’s top social media platform Weibo. Through analysing the major
topics, the network structure of their association, and their evolution trajectories, we find that
development-oriented topics present high prominence within the climate discourse on Weibo,

which aligns closely with the central tenets of developmental environmentalism. This signifies
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the public’s awareness of interdependencies between developmental and environmental goals,
and of the idea that restructuring the economy toward a more climate-sustainable model is
paramount in the context of climate change.

The prominence of developmental environmentalism in online discussions reflects an
optimistic perspective among Weibo users, from which climate efforts are viewed as an
opportunity to leapfrog to cleaner energy and advanced technologies. This optimism echoes
China’s official Ecological Civilization narratives about incorporating environmental
considerations into the fabric of China’s socio-political development. As an eco-political
framework, Ecological Civilization has sparked discussions regarding its implications outside
China and its potential (or lack thereof) to serve as an alternative pathway to green prosperity
that transcends beyond Global North-centred experience. On one hand, we hold an optimistic
view of the value of Ecological Civilization and the underlying developmental environmentalism
discourse in expanding the global “varieties of environmentalism” (Guha & Alier, 2013). A
perspective that emphasizes an organic fusion of developmental goals and environmentalism is
particularly important for developing countries where climate imperatives often contend with, or
are overshadowed by, local needs for socio-economic prosperity. The making and
implementation of climate policies require a delicate balance of competing priorities (Harrison &
Kostka, 2014). Therefore, a discourse aligning the multiple facets of climate change is promising
for garnering support from diverse interest groups. However, a development-centred approach
remains entrenched in the hegemonic “growth paradigm” (Jackson, 2016; Kallis et al., 2018),
thus caution is warranted regarding its limitations in addressing the fundamental conflict between
the imperative for climate mitigation and the challenge of decoupling GDP growth from resource

consumption and carbon emissions. Further research is essential to explore the extent to which
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the development orientation of climate change discourse goes beyond rebranding the pursuit of
materialism-based GDP growth. Finally, given China’s increasing influence on forging the
climate mitigation and adaptation path for the Global South (Qi & Dauvergne, 2022), the
developmental environmentalist approach to climate discourse is likely to find resonance beyond
China, particularly through the avenue of the Belt and Road Initiative. However, its
“exportability” and long-term implications remain unanswered questions that warrant further

examination.
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4. Chapter 4 Mutual Influences Between Climate Change Communication and Expressive
Participation on Weibo: A Longitudinal Network—Behaviour Co-evolution Analysis
1.3 Abstract
Drawing on Reinforcing Spirals Model (RSM) theory and longitudinal network analysis
methods, we analyse the co-evolution of climate change communication network and online
expressive participation around climate policy issues on China’s top social media platform
Weibo (2019-2021). We find a mutual influence between actors’ engagement in communication
relationships and their participatory behaviours over time. However, this dynamic does not
operate at the individual level. Active/popular actors in the communication network do not
necessarily become more participatory later, nor does higher participation significantly lead to
greater activity/popularity in the subsequent time point. Instead, this dynamic is characterized by
concurrent homogeneity-based network selection and network influence processes. Model results
show that actors with similar participation levels are more likely to form future communication
ties and actors with existing communication ties are more likely to converge in participation
levels over time. This indicates a homogeneity-based reciprocal influence between network
connections and individual engagement. We also find that endogenous network structural factors
play a significant role in shaping people’s engagement with climate change communication.
These findings underscore the importance of the social relational dimension in the dynamic
interplay between communication and online expressive participation, contributing to a more
nuanced understanding of the RSM theory.
Keyword: Reinforcing Spirals model, public participation, climate change communication,

social media, longitudinal network analysis, Stochastic Actor Oriented Models
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4.1. Introduction
A rich body of research has studied the implications of social media on citizens’ engagement in
public and political spheres. Political communication research has generally found a positive
association between using social media for informational, expressive and social purposes and
heightened citizen engagement in public/political affairs (Boulianne, 2015b; Skoric, Zhu, Goh, et
al., 2016). However, empirical evidence for this positive link seems to be less consistent when
factoring in temporality. In a meta-analysis, Boulianne (2015b) found that, although over 80% of
the coefficients are significant and positive in cross-sectional studies, studies using panel data
report less support for this optimistic view of social media engagement. This inconsistency raises
a critical question about the directionality of the effect. The same positive association could
result from either a communication influence process (where informational or interactive use of
social media drives civic engagement) or a communication selection process (in which
participatory individuals proactively craft their social media environment for public/political
purposes). It could also emerge from both processes occurring simultaneously. Lumping these
processes together may be theoretically problematic and practically misleading, particularly
when the positive association is interpreted as implying an optimistic facilitating influence of
social media.

To develop a more comprehensive understanding of social media’s role in public/political
life, it is important to differentiate the influence and selection processes and disentangle their
temporal sequences in the dynamic interplay between social media use and public participation.
Drawing on the Reinforcing Spirals Model theory (RSM) (Slater, 2007, 2015) and using
Stochastic Actor-Oriented Models (SAOMs) (Snijders, Bunt, & Steglich, 2010), this study

analyses the co-evolution between communication relationships and online expressive
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participation behaviours to study whether and how individuals’ digital interactions and their
online participation behaviours influences each other over time.

We examine the empirical case of climate change communication and online expressive
participation on Weibo, China’s top microblogging platform. With a reputation for public
influence, Weibo is an important venue for the Chinese public to seek alternative information,
express political grievances, and mobilize non-confrontational collective actions (E. L. Han,
2018; R. Huang & Sun, 2014; Rauchfleisch & Schifer, 2015). Its public orientation makes it an
intriguing case for studying the new extra-institutional, decentralized, and networked mode of

public participation — a new way of being political, as noted by scholars such as Bennett (2012)
and Theocharis (2015) — in a country where institutional participation channels are largely

constrained.

We focus on Weibo users’ online expressive participation — a form of digitally networked
participation that entails publicly expressing one’s political views on public/political affairs
online (Rojas & Puig-i-Abril, 2009) — in public debates over the country’s climate policies.
Since Verba and Nie’s landmark work in 1987, the meaning of public participation has
undergone significant changes, expanding from its initial focus on “influencing the selection of
governmental personnel and/or the actions they take” (Verba & Nie, 1987, p. 2) to encompass a
range of individualized, expressive, lifestyle-focused, and “DIY” forms of citizen engagement
(Bennett, 2008; Bennett & Segerberg, 2012). Beck’s concept of “sub-politics” encapsulates this
disenchantment with conventional politics, wherein political decisions, actions, and
transformations are increasingly being taken outside of traditional political institutions and hinge
on mediated communicative events to mobilize public pressure (Beck, 1997, pp. 52—-54). These

new participatory actions might appear to be transient, tangential, or issue specific, especially
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when conducted in online settings, yet their implications are far from trivial. Everyday
communicative actions make public/political agendas more accessible and relatable to
individuals. Even though they may lack the formal structure and rule-guided process of
conventional deliberation, the continuous exchange of ideas, perspectives, and experiences play a
crucial role in forming the bedrock of “everyday politics” and contributing to a potentially more
informed, engaged, and active citizenry (Benkler, 2006; Dahlgren, 2005; Neblo, 2015; Shirky,
2011).

Drawing on this body of the literature, we conceptualize online political expression as a
form of public participation. This form of everyday political participation is valuable in China’s
unique socio-political context, where formal institutionalized citizen participation avenues are
still underdeveloped. So-called online “public opinion incidents” or “mass incidents” bring social
grievance under the spotlight and transform individual incidents into collective affairs (deLisle et
al., 2016; R. Huang & Sun, 2014). Netizens’ influence to shape the political agenda becomes
unprecedently intensified with the advent of microblogging platform Weibo in 2009. This has

given rise to a cultural practice known as the “surrounding gaze” (&%), wherein collective

attention and discussion are harnessed online to exert influence on political processes and
challenge official narratives over public/political affairs in China (Teng & Mosher, 2020; Zuo &
Tong, 2015).

However, considerable restrictions on political communication characterize China’s digital
landscape. Research on China’s digital media have revealed a complex system of censorship and
surveillance that meticulously controls social media discourse, controlling content with the
potential to mobilize collective actions (Chin & Lin, 2022; King, Pan, & Roberts, 2013).

However, the political communication environment shows a different face when it comes to
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certain topics such as environmental issues, food safety, and civic livelihood issues. These more
negotiable terrains constitute what Rauchfleisch & Schifer (2015) call a “thematic public sphere
on Weibo” where open debates and criticisms of political authorities concerning public policies
and impacts are tolerated or even encouraged. In particular, the online green public sphere
concerning environmental issues stands out as one of the most vibrant and influential areas,
demonstrating a notable level of openness, sustained engagement, and significant participant
involvement. (Rauchfleisch & Schéfer, 2015; G. Yang & Calhoun, 2007). In this study, we focus
on this online green public sphere as a specific case of political communication.

While we believe that studying climate communication can shed light on political
communication within China’s socio-political context, we also acknowledge that dynamics in
climate communication are not always the same with that of other conventional political
discourses. Political, cultural, and ideological factors that lead to varying levels of public
understanding or various forms of climate skepticism make effective climate change
communication more challenging than in other political issue areas where there may be more
consensus or neutrality. Moreover, climate change is a “boundary-spanning” policy issue that
crosscut a wide array of societal sectors and builds on the linkages between multiple policy
subsystems (Jochim & May, 2010; Jones & Jenkins-Smith, 2009). Communicating climate
change, therefore, necessitates a more nuanced approach that encompasses the diverse and
interconnected facets of climate change.

A rich body of research has underscored the critical importance of climate communication
in relation to public participation in climate change discourse and politics. Over the past two
decades, social media platforms stand out as important spaces where people cultivate, shape, and

reshape their perceptions, opinions, and identity concerning climate change discourse an politics

82



(for reviews on climate communication on social media, see Moser, 2016; Pearce et al., 2019).
Studying climate communication on Weibo, thus, offers a lens through which to examine the
dynamic interplay between political communication and public participation in China’s unique
socio-political context.

Using a three-year (2019-2021) panel dataset of Weibo users’ digital traces in climate
change communication and participation, we examine whether and how communication network
ties and individuals’ participation behaviours mutually influence each other over time. Results of
our network—behaviour co-evolution model lend empirical support to the RSM from a network
analysis perspective and highlight the importance of social relations in driving the mutual
influences between communication and participation. We find that the communication—
participation reinforcement is characterised by reciprocal yet asymmetric effects of both network
selection and network influence, leading towards homogeneous participation behaviours within
one’s online social network. These findings add important nuance to our understanding of
communication—participation reinforcement in the new networked media environment, with

theoretical implications beyond Weibo as a specific social media platform.

4.2. Literature Review

4.2.1. A Social Network Approach to the Reinforcing Spirals Model (RSM)

The Reinforcing Spirals Model (RSM) (Slater, 2007, 2015) posits that consuming specific
media content or engaging in discussions with individuals who hold certain opinions may lead
individuals to develop corresponding viewpoints, which, in turn, can further lead to attitude- or
behaviour-congruent content consumption and interpersonal discussions (Slater, 2007). This

model emphasizes the mutual influences between political communication and its
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attitudinal/behavioural outcomes. In this cycle, exposure to mediated communication or
engagement in interpersonal communication shapes an individual’s social identity — as
manifested in more transient political attitudes and behaviours; simultaneously, the desire to
maintain one’s social identity leads individuals to seek out content or discussions that align with
their views (Slater, 2007, pp. 281, 291). Seen in this light, communication influence and
selection are not static or mutually exclusive processes, but reciprocal and intertwined
components of a larger cumulative cycle that influences how individuals construct and maintain
their social identities.

The RSM’s core assertation on the mutual reinforcement between communication and its
political outcomes has been tested in various contexts. Political attitude-based reinforcement is a
well-researched theme in this body of the literature. Many studies have demonstrated an over-
time reinforcement between partisan attitude/identification and opinion-congruent
communication, including both mass mediated and interpersonal communication (e.g., Binder,
Dalrymple, Brossard, & Scheufele, 2009; Hutchens, Hmielowski, & Beam, 2019). The
reinforcement of interests or behaviours related to political participation is another important
thread of empirical research — although no study, to our knowledge, has examined this topic in
the specific case of environmental politics up to this point. Beyond general support for the RSM,
these participation-focused studies reveal several nuanced findings about the positive feedback
loop between communication and participation. For instance, Feezell (2016) compared opinion-
congruent political information with cross-cutting and non-political information and found that
perceived exposure to opinion-consistent political information predicts higher levels of online
participation. Moreover, some studies pointed to the asymmetric nature of the communication—

participation reinforcement. Most of these studies suggest that effect from participation to
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communication is stronger and more stable than the other way around (Slater, Shehata, &
Strombaéck, 2020). This relative strength of communication selection effect has been identified in
various contexts, including adolescents’ news use and political engagement (Kruikemeier &
Shehata, 2017), TV news consumption and political interest (Strémbéack & Shehata, 2019), and
incidental news exposure in social media and political participation (Lee & Xenos, 2022).

While empirical evidence for mutual influence as per the RSM is increasing, we notice that
previous studies have largely been grounded in what Schumpeter terms “sociological
individualism,” which views social phenomena as the outcomes of autonomous individuals’
decisions and actions without invoking broader interpersonal or collective factors (1954, p. 888).
What has been generally overlooked in existing RSM research is the social network structures
that contextualize individuals’ actions in communication and participation and people’s
interdependency in these activities. Many scholars have highlighted the power of online social
relations as an important catalyst for political participation and persuasion (e.g., Bode, 2012;
Bond et al., 2012). Neither communication influence nor selection occurs in a social vacuum.
Instead, individuals’ actions in both processes are contextualized by the social networks in which
they are embedded. Analysing the effect of social networks is also important for methodological
reasons. Previous empirical studies on the RSM have mostly measured communication activities
as an individual attribute and assessed through individual covariates, such as the frequency of
media and the type of media consumption. Even in social media-based or interpersonal
communication research, prior studies mostly conceptualize people as independent actors and
measure their communication activities as individual characteristics (e.g., the status of incidental
news exposure and the level of involvement in interpersonal discussion). However, social media-

based communication is inherently interactive. Applying classic statistic methods that rely on the
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sample independence assumption in this context could lead to incomplete theoretical
conceptualization and flawed methodological operationalization.

Network analysis provides a powerful analytical and methodological framework to analyse
the relational structure that contextualizes people’s communication activities. The network
science literature has discussed the dynamic interplay between network structures and individual
characteristics. This includes studies focusing on the network influence process, where actors are
influenced by others in their social networks and thus change individual characteristics (e.g.,
Friedkin, 1998) and those on network selection processes, where actors actively seek out others
to form network relationships based on individual characteristics (e.g., McPherson, Smith-Lovin,
& Cook, 2001).

Drawing on network analysis literature, this study investigates the mutual influence
between communication and participation through examining co-evolution of digital
communication network ties and individuals’ online expressive participatory behaviours. Our
analysis aims to study if network influence and selection exhibit a reciprocal relationship over

time, thereby exploring the RSM theory from a network perspective.

4.2.2. Climate Change Communication Network and Online Expressive Participation
The interactive mode of social media communication differs from the vertically structured and
monological “mediated quasi-interaction” (Thompson, 1995) of legacy media, where the
production and reception of symbolic forms are separated. This technological architecture allows
for, at least theoretically, structurally decentralized information creation and diffusion that is
carried through users’ online interaction ties. The consolidation between information

consumption and social interaction is particularly evident on micro-blogging platforms, where
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ties in online social networks serve as the conduit to structure both information dissemination
and interpersonal discussion activities. Seen in this light, examining the structure of users’ ties in
communication networks allows us to for both informational and interactional use of social
media.

In this study, we construct user networks based on their interactive relationships in Weibo
climate communication and use SOAM to examine the temporal changes of tie presence/absence
in these networks. We also distinguish the direction of relationships so that the number of in-
coming ties indicates popularity whereas the number of out-going ties indicates activity in
communication. We propose three main sets of hypotheses to test the effect between network
relations and individual behaviours in both directions, as well as network structural effects that
contextualizes the mutual influence.

We first posit a general over-time association between the level of communication
engagement and that of participation. Studies have shown that a larger (i.e., with more actors)
and denser (i.e., with a closely knit structure where actor are more directly interconnected)
political discussion network is positively correlated with receiving more political information,
developing greater political knowledge and efficacy, and thus contributing to the increase of
political participation or civic engagement (e.g., Eveland, Hutchens, & Morey, 2013; H. Song &
Eveland, 2015). Specific to climate communication, Arlt et al. (2018) find that exposure to
climate change information via social media and engaging in interpersonal discussions about
COP21 significantly promote people’s online participation in climate discourse. On the other
hand, Taddicken and Reif’s (2016) study shows that participating experts who have high levels
of interests and procedural knowledge in climate change topics are more active in generating,

disseminating, and discussing climate-related content on social media. These studies suggest
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evidence for each direction of the mutual influence between communication and participation.
Following the RSM’s proposition, we integrate these insights by proposing a bidirectional effect:
a higher level of engagement in climate change communication leads to a higher participation
level over time and that increased participation in turn motivates individuals to engage in more
communication activities over time. Therefore, with the directions of the user tie distinguished,
we first hypothesize that:

Hypothesis I: a higher level of activity (H1a) and popularity (H1b) in climate change
communication network predicts a higher level of participation in the subsequent period.

Hypothesis 2: a higher level of participation in debating climate policies predicts a higher
level of activity (H2a) and popularity (H2b) in climate change communication in the subsequent
period.

We further hypothesize that network homogeneity is an important factor in the co-
evolution of communication relationships and individual participation behaviours. This is
grounded on the extensive research on echo chambers, filter bubbles, and polarization in the
social media context. Since the early days of digital communication technologies, scholars have
expressed concerns over the ability of digital media platforms to enhance user selection, leading
to a closed media environment where beliefs are amplified or reinforced by homogeneous
information and interactions, and insulated from rebuttal (Jamieson & Cappella, 2008; Pariser,
2011; Sunstein, 2017). The underlying principle is that, within these close media systems (i.e.,
echo chambers), people’s pre-existing opinions are reflected back at them through clustered
interactions with like-minded people and content tailored to their preferences (i.e., filter

bubbles). This may result in minimal exposure to alternative perspectives or opinions, leading to
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information silos that solidify existing beliefs and hinder the development of mutual
understanding among different social groups (i.e., polarization).

However, recent empirical research presents a mixed view on the actual prevalence of echo
chambers. While some studies have found supporting evidence, particularly on social media
platforms where algorithms can create feedback loops of similar content and clustered user
interactions (e.g., Bakshy, Messing, & Adamic, 2015; Barbera, Jost, Nagler, Tucker, & Bonneau,
2015; Kaiser & Rauchfleisch, 2020), other research indicates that the phenomenon might not be
as pervasive as previously thought. Investigations into user online behaviors have shown that
individuals often consume a more diverse range of information than the echo chamber
hypothesis suggests (e.g., Dubois & Blank, 2018; Fletcher, Robertson, & Nielsen, 2021; Masip,
Suau, & Ruiz-Caballero, 2020). Furthermore, the extent to which information/interactions in
online echo chambers translate into real-world beliefs and actions remains understudied,
especially when we consider the variety of media outlets and other social factors individuals
engage beyond the digital sphere (see also Ross Arguedas, Robertson, Fletcher, & Nielsen,
2022).

Most of the empirical studies approach echo chambers primarily through the lens of
partisan or ideological beliefs. Although many of their insights could also help us investigating
public engagement and political participation, specific research on the potential impact of past
participation behaviors on the formation of like-minded clusters remain scarce. In our study, we
aim to bridge this gap by integrating discussions from two distinct but related fields: the analysis
of echo chambers within political communication and the examination of homogeneity based on
social network literature. By doing so, we seek to explore whether and how homogeneity plays a

role in communication—participation reinforcement.

89



On one hand, homophily — the tendency for people to interact with others who share
similar characteristics (McPherson et al., 2001) — is an important driving force for network
selection. Political communication research has demonstrated that individuals tend to form
opinion-affirming clusters in political discussions through either seeking like-minded others or
avoiding those with dissimilar views (e.g., Huckfeldt & Sprague, 1995; Mutz, 2006). In social
media environments, relational connection-based information transmission structures, combined
with algorithm-driven exposure, allow users to easily build a highly personalized media
environment in accordance with their pre-existing views and political leanings (Thorson &
Wells, 2016; Winter, Metzger, & Flanagin, 2016). The social orientation of social media further
strengthens this selection tendency and its impact. Because intimacy promotes trust, one’s online
social groups — often made up of demographically similar peers or likeminded others —
become a natural magnifier for opinions, including confirmation biases (Westerwick, Johnson, &
Knobloch-Westerwick, 2017). Research has also identified a significant selection effect in the
specific context of climate change communication on various social media platforms. For
instance, studies find Twitter users are segregated into polarised sceptic and activist groups and
most online interactions only occur within their like-minded community, raising the risk of
forming echo chambers in climate communication (Jang & Hart, 2015; Williams, McMurray,
Kurz, & Lambert, 2015). However, this body of research has mostly focused on climate belief-
based homophily along the activist—scepticism fault line in the Anglosphere where individuals’
beliefs and perceptions of climate change become increasingly associated with their political
identities (see also Chinn, Hart, & Soroka, 2020; McCright & Dunlap, 2011). In societies where
partisanship-induced climate denialism is less of concern, the mechanism of network selection

remains understudied. Yang et al. (2021) found that the Chinese public perceptions of climate
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change are less polarized and climate denialism is not prominent in the perception spectrum. As
such, instead of testing climate belief-based selection effects, we expect people’s past
engagement in climate policy debates to be a more relevant factor in the formation of homophilic
communities in climate communication networks on Weibo and propose:

Hypothesis 3: actors with similar participation levels are more likely to form a network tie
at a subsequent time point.

On the other hand, homogeneity may be a consequence of network influence. Centola
(2010) found that behavior adoption is much more likely if people are exposed to many others
who have adopted the behaviour. This effect may be attributed to an informational reason.
Encountering and exchanging information on social media can influence users to adopt
behaviours similar with those in their online social networks. Network influence may also work
through solidifying one’s social identity. Specifically regarding climate change, research has
identified the environmentalist social identity and related participation norm as significant
predictors for engaging in climate actions (e.g., Bamberg, Rees, & Seebauer, 2015). Social ties in
climate communication networks can not only serve as the conduit for accessing relevant climate
policy information, but also help to build a sense of connection essential for forging social
identities. On these bases, these social ties can lead actors to adopt similar participation practices
as those with whom they interact. As such, we hypothesize that:

Hypothesis 4: actors with a communication network tie are more likely to adopt similar
participation levels at a subsequent time point.

While homogeneity in online networks could be the results of either selection or influence
processes, or some combination thereof, previous research has mostly tackled the two sides of

the story separately, examining selection or influence independently. So far, no study (to the best
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of our knowledge) has investigated the potential cyclic interaction between network selection
and network influence in the context of online public participation as argued by the RSM theory.
This study intends to provide such an account, through synthesizing the two aspects and testing
them jointly in our network-behaviour coevolution model.

Furthermore, network analysis research emphasizes network structures’ self-organization
tendencies, which have also been discussed in many political communication studies (e.g., Lazer,
Rubineau, Chetkovich, Katz, & Neblo, 2010; H. Song, 2015; H. Song & Eveland, 2015). In this
study, we include three groups of network effects in our model to test the effect of endogenous
structural factors in driving tie formation in the Weibo climate change communication network.

The first group of network effects addresses basic relational propensities in social
interaction: reciprocity and transitivity. Reciprocity refers to the mutuality of relations in social
networks (Wasserman & Faust, 1994). Numerous studies have consistently found that actors in
online communication networks tend to establish balanced relationships as they exchange
information and interact with others (e.g., Choi, Yang, & Chen, 2018), including the specific case
of climate communication on Weibo (Author, 2021). Transitivity describes a situation where
actors are more likely to create a direct tie if they are both connected to a third one (Wasserman
& Faust, 1994). Transitivity is found to be a significant factor in the evolution of various offline
networks (e.g., Contractor, Whitbred, Fonti, & Steglich, 2012) but its impact on online
discussion networks is unclear, with studies showing mixed results (e.g., H. Song, Cho, &
Benefield, 2020; Y. Xu, Sun, Hagen, Patel, & Falling, 2021). In this study, we include reciprocity
and transitivity in the model to test whether actors in the Weibo climate change communication

network would reciprocate online relationships with those who have previously interacted with
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them and whether they would form direct relationships with those who have previously
interacted with their discussion partners.

Second, we anticipate that actors who have established popularity early in the
communication network to have a cumulative advantage in attracting more connections over
time — the tendency known as preferential attachment (Barabasi & Albert, 1999). The long-tail
shaped power-law distribution of connections in social networks is particularly prominent in
online environments. Early research has revealed that most online attention is directed toward a
small group of “super-nodes” on the Internet while the majority receive only a few, if any,
connections (e.g., Himelboim, 2011). In social media, super-nodes are likely to be more visible
to the public owning to heuristic cues of popularity on digital platforms such as the numbers of
views, comments, and likes (H. Song et al., 2020). As such, we control for the higher likelihood
of popular actors (i.e., actors with higher in-degree) in receiving more in-coming ties over time.

The final group of network effects concerns the effect of network connectivity on actor
activity in communication over time. Sohn and Choi (2022) found that well-connected users are
likely to remain as active communicators, whereas those with fewer social ties are likely to
become relatively inactive “lurkers” in the long run. Therefore, we control for the tendency for
active actors to become more active over time. Moreover, Wang and Shi (2018) observed that
many Weibo users exhibit status consciousness when choosing who to follow, and that higher-
status users seldom reciprocate attention back to their followers. As such, we control for the
tendency for popular actors to initiate less out-going ties with others over time.

Lastly, we control for actors’ digital prestige and issue-specific knowledge when modelling
network dynamics, and control for actors’ general interest in climate change discourse on Weibo

when modelling behaviour dynamics.
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In addition to network structural forces, some exogenous factors are also important
predictors for people’s engagement in social media-based communication networks. First, digital
prestige is known to affect individuals’ decision on choosing whom to follow or retweet in social
media (e.g., Hoang & Mothe, 2018). Higher digital prestige often leads to perceptions of higher
credibility, visibility, and influence, all of which contribute to popularity in online social
networks. As a widely used indicator for digital prestige in social media research, the number of
followers has been identified as a strong predictor of user attention and message circulation in
social media (e.g., Bakshy, Hofman, Mason, & Watts, 2011). Moreover, one’s oftline social
identity can also be translated into digital prestige. As such, Weibo’s official identity verification
system serves as a source of online prestige because a verified identity increases one’s credibility
and trustworthiness in online space. Studies have shown that users with verified identities are
more likely to be followed or reposted on Weibo (R. Huang & Sun, 2014; Y. Song, Dai, & Wang,
2016). Therefore, we use the number of followers and identity verification status as the measures
for actors’ digital prestige on Weibo and expect that actors with a larger follower size and with
verified identities are more likely to attract in-coming ties over time.

Follower size is a three-level ordinal variable that indicates the size of one’s followers
within all accounts in the full sampling roster. There are three categories: “small” (coded as 1),
“medium” (2), and “large” (3). Out of the 153 study actors, 35 (23%) have a small number of
followers, 59 (39%) have a medium number of followers, and 58 (38%) have a large number of
followers. There is one missing case. Verification is a binary variable indicating whether an actor
is a verified organizational account. The majority of our study actors (89.5%) have been verified
in Weibo’s official verification system. These consist of 114 verified organizational accounts and

23 verified individual accounts.
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Second, issue-specific knowledge is also a significant predictor for communication ties. As
early as Katz’s two-step flow theory (1957), communication scholars have long recognized the
critical role opinion leaders play in spreading information and shaping public opinion. In social
media-based discussion networks, opinion leaders are influential information hubs even though
they don’t necessarily produce content directly (Choi, 2015). For many people, climate change is
not only a psychologically distant issue (Spence, Poortinga, & Pidgeon, 2012), but also a
complex topic packed up by different or even contested frames (Anderson, 2009). It is
reasonable to assume that people would turn to climate change experts or opinion leaders with
specialized knowledge on issues related to climate change. In this study, we focus on three fields
that are closely related to climate change issues (i.e., environmentalism, climate science, and
energy) and control for the higher likelihood of these expert actors in attracting more attention in
climate communication on Weibo.

Expert is a binary variable that reflects actors’ involvement in specialized fields related to
climate change. An actor is considered an “expert” if their account description mentions
keywords related to environmentalism, climate or meteorological sciences, and energy
development. Out of the 153 study actors, 101 (66%) are classified as experts.

In modelling behaviour dynamics, we also control for alternative explanations to
adequately examine how communication network ties influence individuals’ participation
behaviours. As represented by the abundant body of research on the communication mediation
model theory (e.g., McLeod, Scheufele, & Moy, 1999), a growing consensus in the political
communication literature is that civic engagement is contingent on individuals’ intrinsic
characteristics and that political interest is one of the most important drivers behind political

engagement. Numerous studies have shown that the communication’s empowering potential of
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civic engagement is stronger and more consistent for people who are more interested and
knowledgeable in public affairs than for politically apathetic individuals (e.g., Cho et al., 2009).
A survey conducted in mainland China found that political interest has a consistent, strong
modification on the role of social media use in public discourse and civic engagement (Ye, Xu, &
Zhang, 2017). In the specific context of climate change, studies have also shown that people with
higher interest in climate politics and knowledge about climate change tend to be more likely to
engage in the online discourse about climate (Arlt et al., 2018; Taddicken & Reif, 2016).
Therefore, we control for individuals’ interest in climate change issues when model their
participation behaviour dynamics.

Climate change interest is a binary variable that reflects an actor’s level of engagement
with the climate change discourse on Weibo, in relation to their overall activity level on the
platform. To determine whether an actor has relatively high interest, we calculate the percentage
of climate change related posts out of all their posts on Weibo, and actors whose percentage is

above the median are classified as having high climate change interest.

4.3. Methodology

4.3.1. Longitudinal network analysis
We employ Stochastic Actor-Oriented Models (SAOMs) (Snijders et al., 2010) to analyse the co-
evolution of the climate change communication network and individuals’ participation
behaviours in debating climate policies on Weibo. A key advantage of using SAOMs lies in their
ability to explicitly formalize the joint evolution of network ties and individual characteristics
(Steglich, Snijders, & Pearson, 2010). With two interdependent equations, we estimate temporal

changes in communication network composition and individuals’ participation behaviors
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concurrently to examine the mutual influence between communication and participation within
the network structure. By distinguishing the time sequence of different directions of influence,
the SAOMSs approach offers a statistically rigorous method to help us disentangle network
selection and network influence processes in the co-evolution of communication and
participation, while controlling for other relevant endogenous and exogenous factors. The
estimation was performed using the R package RSiena (version 1.3.11) (Ripley, Snijders, Boda,

Voros, & Preciado, 2021).

4.3.2. Data

Weibo data was collected using a three-step snowball sampling approach. We started with a
group of seed accounts (n = 245). The selection of seed accounts involves several criteria aimed
at ensuring a more representative starting point for our sampling process. These included activity
level (i.e., accounts consistently engaged with climate change topics but with varying
frequencies of posting over the past year), engagement level (i.e. accounts demonstrated varying
degrees of audience engagement, as evidenced by the number of likes, shares, and comments on
their climate change-related posts), diversity of perspectives (i.e., accounts were searched from
categories including ENGOs, scientists, government bodies, business, and ordinary citizens),
verification status (i.e., included both verified and non-verified accounts). We collected these

seed actors’ publicly accessible posts between 2019 and 2021 that contain the keywords “= {& 3¢

1¢” (climate change) or “£ Ik HE” (global warming). We extracted the usernames they

mentioned or reposted in these posts. Next, we identified usernames who were mentioned or
reposted by at least three seed users. These usernames were added to the account roster and their

climate change-related posts were collected in order to search for other relevant usernames. We
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repeated this iterative searching process until no new username emerged. The full roster includes
811 unique accounts. Since our research objective is to analyse the longitudinal co-evolution of
communication and participation, the last sampling step narrows the account list down to focus
only on actors who have exhibited persistent engagement in both online communicative
interactions and expressive participation behaviours (i.e., actors who were involved in both
interaction activities and content generation about climate change issues throughout all three
years between 2019 and 2021). The final study sample comprises 153 actors.

A network was constructed based on reposting® and mentioning interactions among the 153
actors. Reposting often serves as a form of endorsement or a catalyst for further discussion,
indicating agreement or importance placed on the shared content. Mentions, on the other hand,
signal a direct engagement with or acknowledgment of specific users, often reflecting prior
interactions, perceived relevance, or authority on the subject matter within the context of the
discussion. Compared with examining the often-studied follower networks alone, this dual
approach allows us to capture both content-driven (via reposts) and actor-driven (via mentions)
influences (see also Cha, Haddadi, Benevenuto, & Gummadi, 2010). This allows us to study a
higher level of online engagement and direct information/attention exchanges that are essential to
both the influence and selection processes. The resulting network is a directed three-wave
longitudinal network. The tie from actor i to j (x;) in wave ¢ indicates a communicative
relationship from i to j, that is i reposted j’s climate change-related post(s) or i mentioned j in
their post(s). Since SAOMs are better suited for analysing stable relationships than transient ones

(Snijders et al., 2010, p. 45), we aggregated the numbers of reposting and mentioning activities

8 Weibo’s repost feature facilitates content dissemination in a sequential, chain-like manner, allowing users
to see those who were recently involved in the post’s sharing trajectory down the line. For the purposes of our study,
we focused exclusively on the most recent reposting activity as it signifies the immediate connections and direct
interactions in the communication network. See Appendix 3-D for an example of a Weibo reposting chain.
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between two actors by year so that their network tie reflects a state of connectedness in online
public discourse, rather than any episodic communication event. Because RSiena operates on
unweighted ties, we dichotomized the network, setting x;;= 1 when at least one tie existed in the
given time wave and x;; = 0 if none. This means our network analysis does not account for the
increase or decrease of interaction frequency. Instead, it focuses on modeling the
presence/absence of a connection between actors within the communication network over years.

The direction of ties was retained, meaning that x5 = x;;.. Self-loops (x;;, i=j) were excluded, as

reposting/mentioning oneself is not a meaningful communicative interaction. Figure 4-1 provides

a visualization of the network structure in each wave.
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Figure 4-1 Network visualization of interaction relationships in wave 1 (left), wave 2 (middle),
and wave 3 (right).
Note. Node colour indicates actors’ participation level, with darker colours representing higher
levels. Edge arrow indicates the direction of relationships.

The online expressive participation level is measured as the proportion of policy-related
posts among all the posts an actor generated to discuss climate change. Our decision to employ a

proportional measurement approach is driven by the need to address the multifaceted nature of

climate change discourse, particularly the delineation between political (policy-related) and non-
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political discussions (e.g., popular science, environmental campaign, personal experiences). This
focus on policy-related posts is based on the assumption that such discussions represent a deeper,
more targeted and engaged form of participation that holds direct implications for the societal
responses, governance, and actionable solutions to climate change challenges. By measuring the
proportion of policy-related posts within an actor’s overall climate change posts, our analysis
examines the extent to which actors are politically engaged with climate change issues, focusing
on the quality, rather than the volume, of this engagement.

We employed a computational text analysis approach to determine whether a post discusses
climate policies. First, we trained a structural topic model using the corpus of climate change
posts (n =75,126) generated by all roster accounts. The topic model detected 84 main topics
from the public discussion corpus, which were then manually labeled based on high probability
words and representative texts (the methodological details of the topic modelling method and the
coding results, including keywords and example post texts, are provided in Appendix 3-A).
Among the 84 detected topics, 33 pertained to climate change policy issues’. After determining
post topics, we calculated the percentage of an actor’s policy-focused posts in all the climate
change posts they generated within each year. Finally, we categorized the values by transforming
the numeric percentages into four ordinal levels: “low participation” (below 25%), “moderately
low” (25% to 49%), “moderately high” (50% to 75%), and “high” (above 75%). The resulting
data comprises a three-panel ordinal variable participation level, which will serve as the
dependent variable when modelling behaviour dynamics and will be used as a time-varying

independent variable when modelling network dynamics.

? Policy issues include the emissions trading system (ETS), Ecological Civilization, air pollution control
policies, international climate politics, the Belt and Road Initiative (BRI), the Energy Conservation & Emission
Reduction policy, green economy and finance, mitigation and adaptation actions, energy, and local public
engagement.
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Table 4-1 Descriptive statistics of network and behaviour dynamics.

Wave 1 Wave 2 Wave 3

Network Number of ties 164 173 209
Network density 0.007 0.007 0.009
Average degree 1.072 1.131 1.366

Period 1 (Wave 1-2) Period 2 (Wave 2-3)

Jaccard similarity 0.272 0.447

Behaviour Wave 1 Wave 2 Wave 3
Low (=1) 30% 37.9% 22.2%
Moderately low (=2) 26.8% 24.8% 22.2%
Moderately high (=3) 26.8% 22.9% 32.7%
High (=4) 16.3% 14.4% 22.9%
Mean (SD) 2.29 (1.07) 2.14 (1.08) 2.56 (1.07)
Mode 1 1 3

Table 4-1 provides the descriptive statistics of network ties and individual behaviour

changes. The increasing number of ties, network density, and average degree show that the

communication network grew in size and density over the three years. The Jaccard similarity

index — an indicator of network stability — is above 0.25 for both periods, suggesting that tie

changes between consecutive waves are gradual and sufficient for SAOMs simulation (see

Ripley et al., 2021, p. 20). Behavior dynamics also remained relatively stable as shown by the

overall average levels of participation over time. The model terms specified in our network—

behaviour co-evolution model, including both network structure-based endogenous effects and

actor attribute-based exogenous effects, are listed in Appendix 3-B. Finally, to account for time

heterogeneity in our dataset, we included an interaction term between the time dummy variable

and the participation level linear shape effect. Goodness-of-fit test was assessed based on

indegree distribution, outdegree distribution, and geodesic distance distribution (see Appendix 3-

C for GOF figures). The model was well converged, with an overall maximum convergence ratio

of 0.23 and all estimates’ convergence t ratios lower than 0.07.
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4.4. Results

The results of our network—behaviour co-evolution model (Table 4-2) generally corroborate the

RSM and support the mutual influence hypotheses, while revealing important nuances of the

interplay between online communication and expressive participation. Our findings highlight the

importance of structural network factors in driving the co-evolution of actors’ communication

relationships and their individual participatory behaviours.

Table 4-2 Longitudinal network and behaviour co-evolution model results.

Effects Full Model
par. (s.e.)
Network dynamics
Interaction rate (period 1) 3.370 (0.487)
Interaction rate (period 2) 1.717 (0.199)
Outdegree —7.432 *** (0.452)
H2a Participation ego 0.142 (0.138)
H2b Participation alter —0.325 * (0.160)
H3 Participation similarity 1.514 ** (0.532)
Reciprocity 3.690 *** (0.525)
Transitive triplets 1.285 *** (0.247)
Indegree popularity (sqrt) (0.883 *** (0.097)
Outdegree activity (sqrt) (0.857 (0.135)
Indegree activity (sqrt) —0.797 ** (0.290)
Follower size alter 0.513 ** (0.167)
Verification alter 1.300 (0.691)
Expert alter —(0.674 *** (0.204)
Behaviour dynamics
Participation rate (period 1) 1.419 (0.228)
Participation rate (period 2) 1.749 (0.365)
Participation linear shape —0.000 (0.201)
Participation quadratic 0.197 7 (0.118)
shape
Hla Outdegree —0.134 (0.103)
H1b Indegree 0.004 (0.045)
H4 Average similarity 6.229 (3.378)
CC interest —0.023 (0.253)
Time dummy (period 2) 1.190 * (0.466)
Model convergence
All convergence t ratios < 0.06
Overall maximum convergence ratio 0.17
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| | +p<0.1;* p<0.05; ** p<0.01; *** p<0.001 |

First, at the individual level, our model reveals no significant association between the
monadic covariates of the number of network ties and the level of participation over time.
Specifically, a higher participation level does not predict one’s likelihood to initiate network ties
in the subsequent time point (H1a) and is even negatively correlated with the likelihood of
receiving ties from others in the communication network (H1a). Likewise, neither network out-
degree (H2a) nor in-degree (H2b) centrality predict one’s future participation level, suggesting
being active or popular in the communication network does not necessarily impact individuals’
participation behaviours.

However, a different picture emerges when we focused on the dyadic level. We find that
participation similarity is a strong predictor of network ties at a later time point. This supports
the behaviour homophily-based network selection hypothesis (H3) and indicates that actors tend
to select discussion partners with similar participation levels. We also found a weaker but still
significant effect concurrently working in the reverse direction. With actors’ c/imate change
interest controlled, the model shows the average similarity parameter is positive and statistically
significant at the 0.1 level. The presence of network ties increases the likelihood of actors to
adopt similar participation levels later, as their participation behaviors are likely to converge
towards the average level of their discussants in a later time point. This lends support to the
network influence hypothesis (H4) and suggests that network ties can influence individuals to
adopt similar participation levels over time.

The two findings together offer intriguing insights into the communication—participation
co-evolution mechanism. The non-significant findings for HI and H2 suggest that individuals’

general engagement and their popularity/activity within the network do not predict changes of
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each other at the monadic level. This challenges the conventional interpretation of the RSM that
more communication leads to more participation and vice versa. Instead, the findings about
homophily at the dyadic level (H3 and H4) indicate that actors tend to form ties with others who
have similar levels of participation, and these ties, in turn, lead to a convergence in participation
levels over time. This implies a subtler, yet significant, form of co-evolution between
communication and participation that operates through the selection of similar partners and
subsequent mutual influence, rather than through direct, individual-level increases in
participation leading to changes in network position or vice versa. These findings underscore the
importance of looking beyond individual actions to network patterns in order to understand the
dynamic interaction between communication and participation on social media.

Second, model results offer strong support for all hypothesized endogenous network
structural effects. The positive and significant coefficients for reciprocity and transitivity indicate
that actors tend to reciprocate online relationships and form direct relationships with their
discussion partners’ contacts in the network. The positive and significant in-degree popularity
parameter suggests that actors tend to send ties to those already well-connected in the network,
which is consistent with the preferential attachment principle. Regarding the impact of network
connectedness on future communication activity, model results show that in-degree is negatively
correlated with the likelihood of initiating ties at the subsequent time point, while out-degree is
positively correlated. These degree-based findings imply that, in the Weibo climate change
communication network, active actors tend to maintain a high level of activity, whereas popular
actors, although increasingly accumulating more in-coming ties over time, tend to be less active

in initiating new relationships in the long run.
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Thirdly, the results of the control variables yield interesting findings about actors’
popularity in the climate change communication network. On one hand, as expected, popularity
is positively predicted by follower size and official identity verification status, with greater
digital prestige correlating with an increased likelihood of being reposted or mentioned by
others. On the other hand, contrary to our expectation that expert actors would be more popular
in the network, the negative and significant expert alter parameter suggests that expert actors are
less likely to be chosen as discussion partners compared to non-expert actors. This finding
challenges expectations that expert actors, with their specialized knowledge, would naturally
emerge as influential opinion leaders in climate communication. In legacy media, people’s
expertise has been a key factor in establishing them as opinion leaders (Katz, 1957). However,
actors’ influence and popularity on social media may be determined by new and more nuanced
factors such as access to first-hand information (Walter & Briiggemann, 2020). The diffusion of
social media influence away from experts might be seen as a double-edged sword. On one hand,
it may reflect a transition towards a more democratized form of influence, where the authority to
define and shape discussions on issues like climate change is no longer dependent on formal
expertise, but is influenced by a broader array of factors and dispersed across a wider range of
actors. On the other hand, it may also indicate a more populist form of influence that can feed
into ideological polarization if influence is decoupled from the expert consensus of scientific

epistemic communities.

4.5. Discussion and Conclusion

This study explores the dynamic interaction between climate change communication networks

and online expressive participation in climate politics on China’s Weibo social media platform.
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Findings offer new insights into the dynamic interaction between digitally networked
communication and online citizen participation. The analysis of network—behaviour co-evolution
highlights the significance of the relational dimension and endogenous network factors that
contextualize individuals’ engagement in online communication and participation, which
contribute to our understanding of the mutual influence between political communication and its
attitudinal/behavioural outcomes as posited by the RSM theory. Our application of longitudinal
social network analysis also demonstrates the methodological value of network approaches for
helping us understand the bi-directional effects between political communication and
participation.

Our results yield important insights that warrant further attention.

First, our findings suggest that the interplay between people’s engagement in climate
change communication and their expressive participation in climate policy debates does not
equate to a straightforward reciprocation between “more network ties” and “higher participation
levels.” Rather, this interplay is characterised by homogeneity-based processes that combine
homophilic network selection and influence dynamics. The finding that homogeneous social
relations play a more significant role than individualistic activities draws our attention to the
importance of social relations in the mutual influence between online communication and civic
participation. This finding has important practical implications. To encourage broader and more
active public engagement in climate communication and politics, it may be more effective to
focus on network-building strategies and fostering relationships among individuals, rather than
solely producing and circulating content with the assumption that more communication will

directly translate into greater participation.
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Findings on the asymmetric effects of influence and selection also add nuance to our
understanding of communication—participation interplay in online environments. We found that
network selection is stronger than network influence in climate change communication in terms
of the magnitude of effect. This aligns with previous studies by Kruikemeier and Shehata (2017)
and Lee and Xenos (2022) that report more pronounced effects of selection than influence in
online communication. The former tend to be more evident in the online high-choice media
environment because this environment provides users with abundant opportunities to select
content or contacts based on their personal interests. Social influence effects may be
overshadowed by this high controllability because social influence generally takes longer to
unfold and operates at a slower pace. The imbalance may also be attributed to Weibo’s platform
culture. Weibo is primarily used by Chinese netizens to gather information or express personal
opinions, rather than maintaining social relationships (E. L. Han, 2018). Given that public
mobilization spreads more effectively through strong ties than weak ties (Bond et al., 2012),
connections on Weibo, which mainly comprise of information- or opinion-oriented weak ties,
may exert a limited impact on altering individuals’ opinions and behaviors significantly.

Our findings on homogeneity-based reinforcement spirals, characterized by a more
pronounced homophilic network selection effect in digitally networked media environments,
holds important implications for political participation and civic engagement. While homogenous
networks are likely to encourage and sustain collective action, affirmative communication may
also undermine trust in out-groups while still fueling participation. Homogenous networks in a
fragmented online media environment may risk exacerbating social divisions when partisan
political beliefs and identities are involved. This bears special relevance to the issue of climate

change, which has become increasingly politicized (Chinn et al., 2020). We have seen
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polarization of climate change perceptions, beliefs, and related public policies emerging in online
media environments like Twitter (e.g., Jang & Hart, 2015; Williams et al., 2015). While the
Chinese climate change discourse is less polarized compared with that in anglophone countries
(J. Yang et al., 2021), increasing homogeneity within one’s online networks could still raise
concerns. These behaviour-based reinforcing spirals may pull apart the participatory actors and
those indifferent to climate politics, impeding much-needed progress towards mobilizing broad
public participation in climate mitigation and adaptation.

This study has limitations that merit further investigation. First, to ensure data
completeness for SAOMs simulation, we focused only on a small group of actors who
consistently participated in climate policy discussions on Weibo between 2019 and 2021. This
approach excluded less persistent participants and “lurkers,” who likely constitute the majority of
Weibo’s user base. Nevertheless, we view this trade-off as acceptable given the study’s
innovative application of SAOMs to examine network structural effects in the reinforcing spirals,
a facet often overlooked in prior RSM studies. Future research could leverage insights gained
from this small and core group of actors to develop analytical frameworks that are applicable to
larger, more diverse datasets. This could include, for instance, incorporate the less active
participants and compare their interaction patterns, to achieve a more comprehensive
understanding of communication — participation reinforcement across different actor groups.

Second, our model did not account for factors such as political self-efficacy, personality
traits, socio-demographic variables, or message-level elements like discussion topic and
sentiment, all of which may affect individuals’ engagement and participation. Future research
should consider developing more comprehensive models that integrate these factors. Lastly, the

generalization of our results may be limited by China’s unique sociopolitical context and climate
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change discourse. Future research should extend the analysis to other societal contexts and other
topic issues.

A final note is that the concurrent network selection and network influence processes
identified in this study should not be misconstrued as bi-directional causality between
communication and participation. Although our longitudinal analysis helped elucidate the
temporal order of effects between network and behavior dynamics, causality in social networks
cannot be established based solely on temporality (see also Lomi, Snijders, Steglich, & Torlo,
2011). Moreover, as Slater (2007) argues, rather than a straightforward back-and-forth
relationship, the mutual influence in the reinforcing spirals model should be better
conceptualized as a cumulative effect that progresses over time (pp. 283—284). As such, our
network—behaviour co-evolution analysis does not provide a complete test of causality in
reinforcing spirals as theorized in RSM theory. Despite of this limitation, the study offers a
promising starting point for examining the mutual influence between communication and
participation within social network context. We encourage further research to delve deeper into
these network forces to enrich our understanding of the intricate dynamics between digitally

networked communication and citizen participation.
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5. Chapter 5 Conclusion
In September 2020, Chinese President Xi Jinping proposed the “dual carbon goals” at the 75th
session of the United Nations General Assembly, setting ambitious goals to peak CO> carbon
dioxide emissions before 2030 and achieve carbon neutrality before 2060 (Xinhua News, 2021).
This initiative is a significant part of China’s efforts to address climate change and transition
towards a more sustainable and environmentally friendly development model.

China stands out as a pivotal actor among the constellation of nations grappling with the
global challenge of climate change. As the world’s largest greenhouse gases emitter by volume
(though not per capita), China’s climate actions and policies have far-reaching ramifications for
the global endeavor towards decarbonization. On one hand, China’s rapid economic development
over the past few decades has led to unprecedented urbanization and industrialization, alongside
significant energy consumption and serious environmental pollution, including its massive
carbon footprint. On the other hand, the country has also undertaken substantial strides towards
climate change mitigation, as demonstrated by the enactment of critical environmental and
climate policies in recent years such as substantial investments in renewable energy, the rapid
phase-out of coal-fired domestic power plants, and the implementation of ambitious afforestation
and ecosystem-based carbon sequestration projects. These underscore China’s complex role as
both a major contributor to global greenhouse gas emissions and an important player in the
international effort to curb climate change.

Tackling climate change requires comprehensive measures across diverse social sectors,
alongside investing substantially in green and low-carbon technologies, strengthening legal and

policy frameworks of environmental governance, and fostering international cooperation on
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climate change initiatives. As such, China’s proactive climate actions over the recent decade
extend beyond merely influencing the environmental domain to areas such as technological
innovation, economic restructuring, governance reforms, and socio-cultural shifts. Moreover,
China’s burgeoning influence on the global stage solidifies its position as a crucial player within
the global climate regime and the broader sphere of international climate politics. China’s
commitment to assuming a greater share of responsibilities in combating climate change aligns
with the country’s strategic objective to redefine its role in international affairs, positioning
climate cooperation as a pivotal domain for showcasing its leadership, particularly among
developing countries.

The uniqueness of China’s polity, society, and multifaceted role in climate change invites
researchers to delve deeper into the specific cultural, economic, and political contexts that shape
its environmental policies and public discourse. Understanding these unique aspects is essential
for us to develop targeted and effective strategies that address both local and global climate
challenges. As highlighted by Zinda et al. (2018b), China’s experience, specific institutions,
discourses, and global position challenges major currents of thought in environmental sociology
that predominantly focus on liberal polities in the global North and often oversimplify the
complexities of the global South. This context compels us to expand the scope of environmental
sociology to include more nuanced, culturally sensitive, and globally inclusive theories that
address the distinct characteristics of nations like China.

Acknowledging these uniqueness and complexities, I argue that an in-depth analysis of the

dynamics of climate communication, public engagement, and environmental governance —

which are indispensable elements in steering us towards a more environmentally sustainable

future — is not just relevant but essential. In the concluding chapter of this dissertation, it is
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important to reiterate the significance of achieving a nuanced and comprehensive grasp of the
intricacies of climate change communication in China, and to discuss how these findings can
potentially transform the Chinese public’s approach to climate action and contribute to a more
effective global strategy for addressing the urgent challenge of climate change. The insights
gleaned from the Chinese case holds both theoretical and practical implications, offering
valuable perspectives for shaping policy, enhancing international cooperation, and propelling the
global community towards a pathway of sustainability and environmental resilience.

In this dissertation, I have delved into public discourse on climate change to explore the
nuances of public engagement and communication against the backdrop of China’s distinctive
socio-political landscape. China’s climate actions are often characterised by state-led initiatives,
embodying a “top—down model” as highlighted by scholars such as Beeson (2010), Gilley
(2012), and Huang & Liu (2021). This prevalence of state-centric approaches, amidst the
complex dynamics of challenges and opportunities in climate change mitigation and adaptation,
underscores the need for a comprehensive examination of the construction, dissemination, and
reception of climate change discourse among the broader public in China. The consequences of
public engagement significantly impacts global efforts towards climate mitigation and
adaptation. Significant changes can be driven by informed and engaged publics, such as pushing
for stricter environmental regulations, adopting sustainable practices, and supporting green
technologies. Public engagement influences policymakers to commit to enforce climate goals
and policies that reduce carbon emissions and enhance resilience against climate impacts.
Conversely, the absence of public engagement can lead to a lack of awareness and urgency,

resulting in inadequate policy measures and slower progress in combating climate change.
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Therefore, it is important to investigate Chinese public’s approach to communicating and
engaging with climate change discourse, as well as the array of factors that shape public
attitudes, behaviors, and perceptions towards climate change within China’s unique socio-
political context. This investigation also holds important practical values. It helps devise
effective public communication and engagement strategies that consider and resonate with the
diverse perspectives. Moreover, it informs the development of more inclusive, culturally and
contextually sensitive, and effective environmental governance approaches in China. These can
contribute to meaningful global climate change responses.

Specifically, through three research manuscripts, this dissertation has delved into the
multifaceted dimensions of climate change communication on China’s top social media platform
Weibo. It has examined social interaction relations among actors, discursive association relations
among concepts, and the dynamic interplay between these social and ideational relations over
time. The insights derived from these studies contribute to several areas of scholarship. They
extend our understanding of social media’s role in public communication, offer detailed case
studies of how the specificities of environmental discourse and climate politics manifest in the
important yet understudied Chinese context. This dissertation makes methodological
contributions by demonstrating the application and value of innovative analytical methods that
utilize network-based and data-driven approaches to uncover patterns and trends in large-scale

multidimensional digital datasets.
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5.1. Findings & Applied Contributions

5.1.1. Information flows & interaction structures in climate communication networks
In the first manuscript, I investigated information flows and interaction relationships in the
online public discussion around two key IPCC reports, focusing specifically on analysing how
individual users interact with state and elite actors on Weibo. Using social network analysis
methods, I examined the structure of these communication networks, delineated the paths of
information dissemination among various user groups, and compared how these patterns of
information diffusion changed before and after the 2015 Paris Summit. The findings reveal a
generally promising trend: an increase in public engagement and a broader variety of
perspectives within the climate change discourse, evidenced by the growing prominence of
individual users in these networks. This indicates an escalating interest and participation by the
public in climate change discussions on Weibo. However, the analysis also identified three
restrictive tendencies that limit Weibo’s potential to facilitate two-directional public engagement
and open deliberation around climate change issues. These include the decrease in balanced
dialogic interactions, the insufficiency of bottom-up information flows, and the increase of
homophily among elite and governmental users. These findings contribute to a nuanced
understanding of China’s online green public sphere (G. Yang & Calhoun, 2007) and the Chinese
public’s “greenspeak” (Y. Sun et al., 2017) in their everyday use of Weibo, illuminating the
complexities, opportunities, and challenges Weibo presents as a platform for citizen
communication and engagement with climate change discourse.

These findings have valuable practical implications. On one hand, the expansion of public

engagement and the diversification of climate frames on Weibo indicate its capacity to serve as a

vibrant space for articulating diverse views on climate change. As individual users gain more
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influence in communication networks, we expect to see more personalized frames and narratives
emerge to balance the dominance of elite-driven discourse in China’s climate change
conversation. These underscore Weibo’s role in helping individuals to voice their experiences
and concerns about climate change. Moreover, findings of this study also demonstrate the value

of studying the relational structure of citizen—government interaction in climate communication.

Better understandings of these relational structures can help to cultivate a more active and
informed environmental civil society and improve transparency and responsiveness from
authorities concerning climate policies. These, in turn, can contribute to the development of a
more inclusive and participatory model of climate governance.

Yet, several network structural constraints have been identified within Weibo’s climate
communication networks. The decrease of mutually balanced interactions poses challenges to
fostering constructive public deliberation and achieving truly diverse and inclusive public
engagement. The insufficiency of bottom-up information flows could hamper the effective
dissemination of perspectives and information pertinent to local and grassroots contexts.
Furthermore, the prevalence of homophily among elite and governmental users not only

obstructs meaningful citizen—government interactions on Weibo but also raises the risk of

creating echo chambers that hamper the diversity of viewpoints crucial for crafting inclusive
policies. Addressing these issues is critical for ensuring a wider spectrum of perspectives can be
presented and deliberated in climate communication on Weibo, thereby vitalizing the online
green public sphere and cultivating more inclusive, participatory, and responsive dynamics

between citizen and government in shaping climate discourse and policies.
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5.1.2. Aligning environmentalism and development in public discourse on climate
change

In the second manuscript, I investigated the dynamics of online climate change discussions
between 2009 and 2019 on Weibo. Specifically, I used a combination of topic modelling and
network analysis methods to examine development- and environmentalism-oriented topics’
public visibility on Weibo, the network structure of their co-occurrence relationship in
individuals’ online expression, and the temporal evolution of their prevalence in terms of
diagnostic, prognostic, and motivational framings of climate change. This study showed that
public discussions on climate change are largely framed through a development-oriented
environmental discourse, which underscores the convergence between environmental protection
and national development as catalysts for pro-environmental actions, green energy transitions,
and low-carbon development. Pronounced and close interconnections exist between
environmentalism and development topics in individuals’ online expressions. While
environmentalism topics tend to be more expansive, development topics exhibit a higher degree
of network centrality, thus attaining greater prominence in the online public discourse on the
relational dimension.

As the global climate policy architecture becomes increasingly fragmented, complex, and
decentralized in the post-Copenhagen era (Bickstrand & Lovbrand, 2019), moving beyond
perspectives rooted in the Global North and acknowledging the specifications of how climate
change issues are perceived and communicated in varied social contexts is crucial for deepening
our understanding of the global “varieties of environmentalism” (Guha & Alier 2013). This study
represents a concrete step towards this exploration. The finding on the prominence of

developmental environmentalism in public discourse suggests that the Chinese public on Weibo
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embraces a non-dichotomous understanding of the nexus between environmentalism and
developmental pursuits concerning climate change. For developing countries, where the urgency
of climate action often competes with or is overshadowed by the imperative for local socio-
economic prosperity, framing climate change within the broader narrative of national
development can serve as a strategic approach to garnering public support for climate policies
across diverse societal groups. Thus, the insights gleaned from this study not only shed light on
the nuanced public understanding of climate change in China but also illuminate the country’s
recent pivot towards more assertive pro-environmental initiatives and proactive climate change
measures. These measures adeptly intertwine environmental concerns with the overarching
developmental strategy, offering an explorative model for integrating environmental
sustainability within the pursuit of socio-economic prosperity, which could serve as a blueprint
for other developing countries navigating similar challenges.

This study also carries practical implications for NGOs, environmental communicators,
and policymakers. Recognizing the prevalence of developmental environmentalism in climate
discourse on Weibo can help practitioner in the environmental sector to craft messages that
effectively align environmental objectives with developmental goals to evoke broader resonance
with the Chinese public. This strategic alignment facilitates the framing of environmental
initiatives in a way that underscores their compatibility with, and contribution to, local economic
sustainability. Consequently, this insight can guide the formulation of environmental policies,
especially those align with public concerns and aspirations on local economic sustainability, to
enhance public acceptance and support among diverse social groups. It may also help
international bodies and NGOs to garner public support and achieve concrete impacts in their

climate change initiatives within China, thereby contributing to more effective international
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collaborations and negotiations. This research, therefore, not only contributes to the climate
change discourse literature, but also provides valuable and actionable insights for enhancing
public climate communication strategies in China and other places that share a similar socio-

political context.

5.1.3. Reinforcing spirals of online public engagement with climate policy debates
In the last study of this dissertation, I investigated the co-evolution of climate change
communication networks and individuals’ expressive participations in online climate policy
debates between 2019 and 2021. Results of this study provide empirical support for the
Reinforcing Spirals Model (RSM) theory’s key proposition on the mutual influence between
communication and participation. More importantly, with a novel application of longitudinal

network method on communication—participation interaction analysis, this study highlights the

critical role social relations play in bridging this reinforcement process.

The RSM theory posits a feedback loop where consuming specific media content or
engaging in discussions with individuals who hold certain opinions lead individuals to develop
corresponding viewpoints, which, in turn, can lead to further communication activities that align
with this newfound stance. Using the Stochastic Actor Oriented Model (SAOM) method, this
study provides empirical evidence for such a reinforcement relationship in climate change
communication and participation, and extends RSM research with three nuanced insights. First,
at the individual level, actors’ participation behaviour and their activity/popularity in the
communication network over time do not positively predict each other. Instead, they are
connected through the reinforcement of participatory behaviour (or lack thereof) within one’s

social networks in online communication. Second, the model shows that significant homophilic
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network selection and network influence towards homogeneity exist concurrently, and that the
selection effect is probabilistically more evident in explaining the communication—participation
co-evolution observed in our Weibo dataset. Third, results of this study highlight the significance
of endogenous network structural factors in predicting people’s engagement in climate change
communication, as online communicative interactions tend to follow network propensities
including reciprocity, transitivity, and preferential attachment and are influenced by degree
centrality.

This study contributes to the literature of digital media-based public communication and
citizen participation. Drawing on climate communication data on Weibo, it provides empirical
support for RSM and underscores the reciprocal impact between political communication and its

effects on attitudes and behaviors — even within China’s socio-political context where public

participation is rather limited. More importantly, this study goes beyond reaffirming RSM’s
foundational claims. Model results refine existing RSM theory by questioning the presumption
that an individual’s activity/popularity within a communication network directly leads to
increased long-term participation. The finding on the concurrent homogeneity-based network
selection and influence processes underscores the pivotal role of social relationships in bridging
the reinforcing spirals between online communication activities and subsequent participatory
actions. This challenges traditional linear models of online influence/selection and highlights the
importance of considering the social relational dimensions in public communication and civic
participation studies. As such, this study not only contributes to the literature of the Chinese
public’s engagement with climate change politics, but also makes important theoretical

contributions to the broader literature on political communication, offering a more nuanced
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understanding of the role and mechanism of digital media-facilitated public communication in
shaping people’s engagement with public/political issues.

Beyond theoretical contributions, this study also offers practical implications for
stakeholders seeking to harness online communication for enhancing public engagement.
Understanding the mutual influence between online communication and public participation —
and the critical role of social relations in bridging these dynamics — can help policymakers to
develop more targeted and effective strategies to promote the public’s engagement with climate
policies and other public issues, thus fostering greater transparency and responsiveness in policy
processes. Similarly, this can inform ENGOs and advocacy groups to develop more engaged
environmental campaign messages and strategies. Recognizing that mere online visibility or
activity does not automatically translate into more participatory behaviors, environmental groups
are encouraged to focus on cultivating strong social connections and community ties in their
online activities. Such strategic focus on building and nurturing social connections can amplify
the impact of their efforts, ensuring messages not only reach but deeply resonate with their target
audiences. Moreover, this research underscores the critical role social media platforms play in
shaping the digital public sphere because of their power to design community-building features
and algorithms. While social ties are instrumental in translating online activities into
participatory behavior, the social network of politically apathetic communities can also lead to
the formation of echo chambers that impede genuine public engagement and participation. This
highlights the necessity for these platforms to thoughtfully engineer their community-building
features and algorithms. By prioritizing features that promote diverse interactions and the

building of meaningful social connections, social media platforms can play a pivotal role in
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enhancing public discourse and participation, thereby contributing to more vibrant, informed,

and engaged online communities.

5.2. Methodological Contributions
This dissertation demonstrates the methodological value of social network analysis methods
(SNA) in exploring the relational dynamics among users within digitally networked media and in
dissecting the intricacies of information dissemination in public communication research.
Network methods can serve as powerful tools in social media research to offer a systematic and
comprehensive analytical framework for studying the complex interaction relationships that
characterize digital communication landscapes. Analysis in all three manuscripts shows how this
quantitative and social relation-based methodological framework can be used to analyse social
media data to delineate the complex network of user interactions, pinpoint key actors, quantify
relational influence, and visualize the pathways through which information diffuses.

In the first manuscript, SNA was employed to answer questions such as how content
spreads, who the primary disseminators are, and how certain actors gain prominence within the
communication networks. The application of SNA in these analyses not only enhances our
understanding of climate communication on Weibo, but also showcases the broader applicability
and value of network analysis methods helping us unpack nuanced mechanisms of user
interactions and information diffusion structures in digital communication.

The second manuscript’s methodological contribution lays in its novel utilization of a
computational text analysis approach that combines topic modelling and network analysis

methods. Topic modelling — which is a data-driven approach to efficiently and systematically

examine expansive textual datasets that characteristic of social media research — was employed
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to analyse the trends and patterns in the Weibo climate discussions data spanning over ten years.
Such an approach surpasses the capabilities of traditional content analysis methods, which may
be too resource intensive due to the data’s sheer volume. Network analysis enables the
quantification and exploration of the complex relationships and interdependencies among various
topics within the climate change discourse on Weibo, offering insights into the structural and
relational aspects of public discourse that might be overlooked by conventional analysis
techniques. By combining topic modelling and network analysis methods, this study was able to
handle a large user-generated-content dataset and yield novel and comprehensive insights into
online public discourse. This innovative combination is a valuable application for so-called big
data research, where understanding the dynamics of digital communication requires both
advanced computational tools and sophisticated analytical frameworks. As such, this study
stands as a useful methodological example for future research to navigate and interpret the
multifaceted landscape of digital communication data analysis with greater efficacy.

The third manuscript makes novel methodological contributions to RSM research through

applying longitudinal network analysis on communication—participation interaction. Previous

RSM studies have primarily adopted a methodological individualism framework, where
communication activities are viewed as individuals’ attributes and assessed through
individualistic covariates. What has been generally overlooked is the social network structures
that contextualize individuals’ actions in communication and participation and thus people’s
interdependency in these activities. By employing the Stochastic Actor-Oriented Model, the third
manuscript explicitly models the influence of the relational structure on people’s communication
activities, addressing the critical issue of interdependency that previous studies have largely

overlooked. The use of longitudinal social network analysis not only contributes to the
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methodological tools available for RSM research, but also brings to light the pivotal role of
social networks in bridging the bi-directional effects between political communication and
participation. Future research would benefit from such a network approach to explore the
complex interplay between communication and participation and the mechanisms underpinning
these dynamics.

Overall, this dissertation’s application of network analysis, combined with computational
text analysis and longitudinal network approaches, enriches our understanding of digital
communication dynamics. Each manuscript contributes uniquely by leveraging these tools to
uncover nuanced insights into content dissemination, actor prominence, and the intricate
relationships between communication and participation on Weibo. By integrating these
methodological frameworks with digital climate change communication research, analysis in this
dissertation offers a comprehensive approach to studying large datasets that are characteristic of
social media research, thereby enhancing our ability to interpret and leverage these online
climate discourses and activities for more effective public engagement and communication
strategies in response to climate change. As digital landscapes continue to evolve, the
methodological applications demonstrated here provide a robust foundation for future studies to
analyse the complexities of communicating critical public issues like climate change within the

digital sphere.

5.3. Limitations
There are several limitations that warrant further investigation in future research. First,
analysis in this dissertation focused on the case of Sina Weibo. With a reputation for public

influence, Weibo is an important venue for the Chinese public to seek alternative information,
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express political grievances, and mobilize non-confrontational collective actions (Han, 2018;
Huang and Sun, 2014; Rauchfleisch and Schéfer, 2015). This public orientation makes Weibo an
intriguing case for studying the new extra-institutional, decentralized, and networked mode of
public participation in a country where institutional participation channels are largely
constrained. However, by focusing exclusively on Sina Weibo, the findings may not be fully
generalizable to other social media platforms or forms of digital participation within China.
Other popular platforms, such as WeChat or TikTok, have different user demographics, features,
and modes of interaction that could lead to varying dynamics of public engagement and political
discourse. Weibo’s specific regulatory environment and the recent commercializing trend of
public discussion (see also E. L. Han, 2018) might influence user behavior differently. Therefore,
future research should consider a comparative analysis across multiple social media platforms to
capture a more comprehensive picture of digital public participation in China.

Another limitation of this dissertation arises from the non-representativeness of Weibo data
concerning user identity. Weibo users tends to skew towards a younger, more educated, and
wealthier demographic compared to the general population of China (Weibo Data Centre, 2021).
Furthermore, the data collected through crawling Weibo user profiles are self-reported and self-
selected, which introduces a bias towards those who choose to engage online and disclose
information. Additionally, the data lacks comprehensive demographic details, which complicates
efforts to generalize findings across the broader Chinese population. This skew in demographics
and the incomplete nature of the data limit the applicability of our findings to all segments of the
population, potentially overlooking the perspectives and behaviors of less represented groups
who are, nevertheless, likely to be more vulnerable to the ecological and social risks of climate

change. Future research should consider employing stratified sampling methods to represent a
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broader spectrum of the Chinese population and focused methods that deliberately target less
represented and potentially more vulnerable social groups. This could involve using more
inclusive data from multiple social media platforms that are popular across different societal
segments and partnering with ENGOs to access data from specific social groups.

Third, this dissertation relied on quantitative “big data” analysis. While this approach
allows for the processing of large volumes of data, it can lead to a detachment from the essential
contexts that imbue social media postings with meanings (Boyd & Crawford, 2012). With
primarily statistical and computational methods, analysis in this dissertation prioritized
quantitative trends and patterns over the qualitative nuances that can reveal deeper insights into
user motivations, emotions, and cultural significance behind these trends and patterns. As a
result, findings may oversimplify or misrepresent the dynamics of user engagement and the
substantive content in climate communication. This abstraction can obscure the complex social,
cultural, and political contexts that shape how individuals use platforms like Weibo to
communicate the complexity of climate change issues. Therefore, future research should
integrate qualitative methodologies to capture the rich contexts that quantitative methods alone
cannot provide. In particular, future research should consider conducting in-depth interviews and
focus groups with users to gain more nuanced insights on their motivations for engaging with
online climate communication, their interpretation of climate messages, and the personal or
societal impacts of online activities in relation to their climate actions in practice.

Furthermore, the rise of Artificial Intelligence (AI) since 2023 is increasingly transforming
how content is curated, personalized, and delivered to users on social media. Due to the
timeframe of my study, this dissertation did not discuss much about this rapid developing

influence of Al in the social media sphere. However, Al-generated content and online activities
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can significantly impact the public understandings of, the public sentiments in, and the dynamics
of engagement in climate communication. As commented by Lahsen (2020), the needs and
interests of wider publics can be overlooked when Al technologies reinforce the biases of
privileged social groups such as white male engineers who design automated content-generating
algorithms or capital elites behind the Al economy. This risks skewing the public perception of
climate change issues and distorting the genuine engagement and responses of real users to
socio-political dynamics around climate change. Studying the Al influence in, and its
implications on, climate communication is therefore crucial for future research to provide a
clearer view of the increasingly complex landscape of climate communication on digital

platforms.

5.4. Discussion: Digitally networked participation & the depoliticization of climate
change discourse in China

Digital media technologies have been pivotal in broadening the discursive field in China beyond
the authorities, elites, and civil society organizations to include more ordinary citizens. By
facilitating access to alternative information sources, enabling spontaneous discussions on
matters of public concern, and influencing the shaping of public opinion, digital media serves as
a vital conduit for civic deliberation and participation, as well as the development of public
sphere within China’s unique socio-political landscape (Bondes & Schucher, 2014, 2014; Cheng,
Liang, & Leung, 2015; Lei, 2018; O. A. Lewis, 2013; Rauchfleisch & Schéfer, 2015; W. C.
Reese Stephen D., 2015; Shao & Wang, 2017; Skoric, Zhu, & Pang, 2016; Y. Song et al., 2016;
H. Wang & Shi, 2018; G. Yang, 2003). This is the space where citizens’ online conversations

and “surrounding gazes” (Teng & Mosher, 2020) on societal issues aggregate into a wider public
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discourse. This is also the space where citizens’ individualistic public/political expressions
become transformed into communicative actions in digitally networked participation. This new

extra-institutional, decentralized, and networked mode of public participation — the new way of
being political, as commented by scholars such as Bennett (2012) and Theocharis (2015) — has

important implications within a context where offline participatory opportunities are notably
limited.

Throughout this dissertation, I demonstrated the value of studying individuals’ online
expressions and communicative interactions around climate change issues in helping us better

understand digitally networked participation in China’s online green public sphere — a space

where the publics gather to articulate their views on, understand shared concerns of, and produce
and consume discourses about environmental issues and policies. With novel analyses on the
network structure of information flows, discursive characteristics of public discussion, and the
dynamic interplay between communication and participation, each of the three studies in this
dissertation offers valuable insights into the nuances and dynamics of Chinese citizens’ digitally
networked participation in climate change discourse.

The first manuscript emphasizes the value of studying the network structure of information
flows in advancing our understanding of the green public sphere. Findings on the interaction
patterns between individual users and state/elite actors in climate change communication suggest
both opportunities and challenges of the Weibo platform in facilitating an online environment
conducive to diverse and open deliberation on climate change issues. While the first manuscript
analyses the network structure of information flows, the second manuscript focuses on the
content that flows through these networks. The finding that developmental environmentalism

stands out as a prevalent theme in public online discussion points to the cultural sensitivity of

127



climate discourse in the Chinese society. Recognizing this discursive underpinning is important
for us to better understand the motivation of citizens’ engagement with climate discourse and
thus shedding lights on the pathways to enhance the participatory quality of the green public
sphere. The third manuscript’s longitudinal network analysis illuminates the mutual influence
between people’s engagement with online communicative interactions and their online
participatory behaviour over time, highlighting the relational dimension in this interplay.
Findings underscore the critical role of social networks in shaping individuals’ participatory
behaviors and that of social connectedness in translating personal activities into civic actions in
online public participation.

Together, these three manuscripts illuminate the multifaceted ways in which Chinese
citizens engage with, contribute to, and are influenced by climate communication and

participation in the digital space. Despite the diversity of the three studies’ focal points — from

the structural and content aspects of information flows to the social dynamics that drive

engagement — a common theme emerges to highlight the critical role of the new extra-

institutional, expressive, individually initiated but socially connected online activities in
cultivating an inclusive, dynamic, and participatory green public sphere in China. By unraveling
the complexities of digital networked participation against the backdrop of China’s unique socio-
political context, insights gleaned from this dissertation provide a richer and more nuanced
understanding of how Chinese citizens’ engagement with climate discourse and politics unfold in
the digital space. These insights encourage policymakers, activists, and scholars alike to consider
how these digital networked participation practices can be harnessed to nurture a more informed,

engaged, and responsive citizenry in the face of global environmental challenges.
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In addition to the converging theme of digitally networked participation, my exploration
also uncovers another critical layer spanning across all three studies that warrants further
discussion — the pronounced influence of state actors and the predominance of official
environmental narratives within the green public sphere. Throughout this dissertation, I observed
that government-driven narratives intersect with, and at times, redefine the boundaries of public
engagement in environmental discourse. The presence and influence of state actors in online
green public sphere not only guides but also shapes the contours of public communication and
participation, leading to a distinctive characterization of China’s climate change discourse. This
pervasive influence of the state is evidenced by findings including the dominant role of state
media and governmental entities in initiating climate information flows (Manuscript I), the
prominence of national development-oriented topics in the public’s online discussion on climate
change (Manuscript II), and the pronounced homophily effect among governmental actors in the
climate communication network (Manuscript III).

Such strong state influences are likely to narrow the spectrum of voices and limit the

diversity of perspectives — factors that should ideally characterize a vibrant public sphere. In

fact, as shown in Study II, individuals’ climate expressions in their everyday use of Weibo do
align closely with the official environmental narratives of Ecological Civilization promoted by
the central government. The prevailing discourse of developmental environmentalism in public
online discussions reflects more of a state-driven future imaginary where national development is
prioritized over the wellbeing of individuals. This leaves little space for individuals to perceive
the complex climate change issues from their own standpoints and with varied cultural and

political perspectives. Such a grand and homogenized climate discourse not only narrows the
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scope for diverse public engagement but also tends to centralize the agency and power to address
climate issues within the hands of the central government.

However, the role of individuals in contributing to, and addressing, climate change is
undeniably crucial. As reported in the China Statistical Yearbook 2023, the energy consumption
of Chinese households amounted to 12.8% of the country’s total energy consumption in 2021
(National Bureau of Statistics of China, 2023). This figure highlights the significant cumulative
effect Chinese individuals’ behaviors and households’ choices have on global emissions.
Moreover, individuals’ perceptions of climate change and engagement with climate discourse
shape their willingness and readiness to undertake not only personal initiatives within the private
domain to curb carbon emission, but also have important impacts as they participate in the
political arena.

Individuals’ cognitive involvement and behavioural engagement are essential for spurring
their civic actions to address environmental issues collectively and bolstering public participation
in environmental policymaking and implementation processes. The PM2.5 pollution crisis in
China serves as a prime case for exemplifying this potential. While China’s environmental
governance is often associated with Authoritarian Environmentalism, public outcry and active
online engagement have effectively pressured the government to address ambient air pollution
and enact meaningful air quality regulations (Ahlers & Shen, 2018). In contrast, we have not
seen such a level of public engagement and its consequential impact on policy being mirrored in
the context of climate change issues. This discrepancy may stem from the public’s perception of
climate change as a more abstract and distant issue compared to the immediate health impacts of

air pollution. This perception is likely influenced by the prevailing discourse of developmental
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environmentalism and the dominant role of state/elite actors in shaping this narrative, even
within the realm of social media.
I argue that the prevailing influence of state actors and official discourse in shaping climate

discourse in China reflects a form of depoliticization of climate change — a broader global trend

identified by many scholars (e.g., Kenis & Lievens, 2014; Kenis & Mathijs, 2014; Macgregor,
2014; Machin, 2013; Maeseele, 2015; Pepermans & Maeseele, 2016; Swyngedouw, 2013). This
trend sees climate change being depoliticalized in global mainstream communication through
strategies such as scientization (i.e., foregrounding the scientific interpretation of climate change
over other aspects of the issue), economization (i.e., prioritizing economic implications and
solutions of climate change), moralization (i.e., appealing to ethical considerations), and
naturalization (i.e., accepting the current capitalist system as an immutable context for exploring
the pathways to climate sustainability) (Carvalho et al., 2017). These depoliticizing strategies
constrain climate discourse as they limit both the understanding of climate change and the
spectrum of climate actions considered viable within the confines of the status quo (Machin,
2013; Maeseele, 2015). Such approaches sideline the potential for transformative climate
solutions (which would engender conflict among social groups and vested interests), opting
instead for a consensus-oriented narrative over climate change issues. This leads to a “post-

political condition” where climate change is naturalized as a “de-bounded risk” — a risk

detached from its socio-political underpinnings (Rothe, 2011, p. 341). Through prioritizing
economic and scientific technocrats’ role in shaping our future imaginary, this post-political
condition also discourages citizens’ political engagement, relegating the public to passive

spectators rather than active contributors to their own future (Carvalho et al., 2017).

131



Beyond the four strategies outlined by Carvalho et al. (2017), I argue that the pronounced
influence of governmental voices over climate discourse introduces another layer of
depoliticization within China’s specific socio-political context. The dominance of developmental
environmentalism in online climate discussions, as revealed in the second study of this
dissertation, exemplifies this unique mode of depoliticizing climate change. Through
emphasizing the opportunity for national development in climate mitigation and adaption
processes, it promotes a future vision where economic growth and environmental sustainability
can be mutually compatible without substantial changes to the existing operation of macro
systems. This perspective is encapsulated within the Ecological Civilization framework, where
allegiance to the Party-State’s leadership is portrayed as the bedrock for achieving both material
prosperity and effective climate action (see for example State Council, 2015a). This
homogenized discourse leaves little space for individuals to act as the “primary definer”
(Anderson, 2009) in climate change issues and discourages them to engage in politically
challenging conversations that are critical for climate mitigation. Moreover, technological
optimism underlying this development—environment synergy diminishes the urgency for critical
debate on the structural causes of and other deeply rooted factors behind environmental and
climate challenges. Consequently, uncritical acceptance of this future vision where sustainable
development is achieved without significant systemic change neglects the need for deeper
transformations essential for achieving long-term sustainability in response to the global climate
change challenges.

This distinct form of depoliticization of climate change in China can be contextualized by
considering the country’s unique political environment and the non-confrontational tradition of

its environmental movements. Unlike their Western counterparts, which often resort to direct
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confrontations and media campaigns to advance their environmental advocacy, Chinese ENGOs
have been found to strategically steer clear of political appeals for systemic reforms, but tend to
focus on politically neutral activities, exercising self-censorship and emphasizing the importance
of raising public awareness and fostering personal and commercial actions to address
environmental issues (Dai & Spires, 2018; Ho & Edmonds, 2008; Lu, 2007; Spires, 2011; S.-Y.
Tang & Zhan, 2008; Xie, 2009; G. Yang, 2005). This approach allows many Chinese ENGOs to
gain legitimacy and political leverage without entering into open conflict with the authorities.
Through strategies such as voluntary co-option and embedding themselves within the state
apparatus, ENGOs manage to cultivate a cooperative relationship with government entities, thus
maintaining a balance between achieving their environmental goals and navigating the state’s
power structures (Ho, 2001; Ho & Edmonds, 2008; Sullivan & Xie, 2009; Teets, 2014; J. Xu &
Byrne, 2021; Yuen, 2018). Beyond the environmental activism domain, the broader general

public also exhibits significant trust in — and reliance on — the state’s ability to address

environmental problems (Wong, 2010). This trust is accompanied by a noticeable hesitancy
within the public discourse to engage with the political dimensions of climate change. For
instance, Lo (2015) finds that climate discussions among young and educated Chinese are
marked by political ambiguity as they rarely touch upon the significant influence political
structures and forces have on climate change, even though there is a consensus on the urgency of
addressing climate change (Lo, 2015, p. 770).

The depoliticization and the resulting politically disengaged discourse of climate change

has significant consequences. Political disengagement leads to a limited willingness — and
capability— to question political institutions’ role in both the exacerbation and mitigation of

climate change. Instead of encouraging critical public dialogues, this is likely to produce a
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passive acceptance of policy decisions and marginalize critical voices that call for systemic
change. Such an overreliance on government to initiate climate actions hinders the development
of an informed, engaged climate citizenry capable of challenging the status quo. The lack of a
politically active civil society, in turn, is likely to perpetuate the situation where the
responsibility for climate action is largely deferred to the government, and thus limiting the
potential for alternative approaches to sustainability and effectiveness and inclusivity of China’s
response to climate change.

Furthermore, a depoliticized climate discourse sidelines the debates necessary for
understanding the deeper causes of environmental problems embedded in our social, political,
and economic systems. It dismisses the critical reflection on the way in which political-economic
systems contribute to the climate dilemma, thereby preserving the existing macro-level power
structures that led us into the climate dilemma in the first place. This narrows the range of
imaginable climate solutions to those compatible with current political and economic ideologies,
sidelining more radical, albeit necessary, approaches to comprehensively address the scale and
complexity of climate change. The consequence is not trivial. When we focus solely on
adjustments that fit within established frameworks, without questioning or aiming to reform
these frameworks, we delay the progress towards genuinely transformative climate solutions and
makes it harder to tackle the climate crisis effectively and inclusively.

In terms of the way forward, addressing the depoliticization of climate change and
fostering a politically engaged citizenship in China requires strategic engagement that is sensitive
to the socio-political context while finding innovative ways to introduce and expand political
engagement within environmental discourse. This entails a careful balance between collaboration

and critique. To cultivate an empowered citizenry capable of critical engagement with climate
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change, more efforts should be made to foster a more diverse and inclusive range of voices in
climate change discourse, particularly those that can question and challenge the status quo and
offer alternative perspectives of our future imaginary. As argued throughout this dissertation,
digitally networked climate communication and participation can offer substantial opportunities
to foster a more diverse and inclusive range of voices in climate change discourse and cultivate
an informed, engaged, and critical climate citizenry.

Through leveraging networks of individuals, ideas, and the interactions between them,
even casual online expressions about climate change in people’s daily use of social media can be
transformed into avenues for substantial impact. This is built on the idea that communication is
more than a matter of transmitting predefined information, but a constitutive practice that builds
our political subjectivity, as Carvalho et al. (2017) have articulated. Many scholars have
highlighted the importance of everyday conversations on public and political issues in
developing individuals’ social agency and enacting their citizenship (e.g., Dahlgren, 2005, 2009;
Habermas, 1985; J. Kim & Kim, 2008; Mansbridge, 1999). The personal concerns voiced by
individuals often mirror larger societal issues. When these personal concerns are expressed
online and shared through online social networks, they are likely to find resonance with the
broader public and thus create a bridge between private lives and the public domain (Graham,
Jackson, & Wright, 2015). Connectedness in the network structure offers great potential to
aggregate and scale up micro expressions in the critical debate about the socio-political changes
needed in addressing climate change and thus helping to move public conversations beyond
depoliticization towards a more holistic view of sustainability. As such, online expressions on
public issues are not trivial but pivotal in cultivating a shared understanding and equipping

individuals for socio-political engagement.
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This form of being political may be highly informal, occasional, and even populist (Boyte,
2005), and therefore might not conform to normative frameworks of deliberative and rational
debate-based participation. Nevertheless, compared with formalized and institutionalized modes
of participation, individualistic expressive participation can be more accessible, inclusive, and
better reflect grassroots concerns as the participation motivation stems from people’s everyday
life experiences. In this context, the informality, spontaneousness, and interconnectedness of
digitally networked communication are, nevertheless, instrumental in helping individuals to build
their environmental identity through seemingly trivial online activities. Seen through this lens,
individuals’ online expressions and discussions about climate change in digital communication
networks are not merely personal conversations but acts of citizenship that contribute to a
collective shaping of responses to the global challenge of climate change.

This dissertation has illuminated the dual nature of digital communication networks,
highlighting their potential to both facilitate and limit public discourse and participation in
environmental issues within China. As we move forward, fostering more proactive public
engagement that is both effective and sensitive to the landscape of environmental governance in
China calls for continued research into the nuances and development of the Chinese climate
discourse, the role of digital platforms’ technological affordances and cultural environments in
shaping online interactions, and the dynamics in the broader environmental governance and
movement contexts in China. Research into the interplay between technology, society, and
politics in these ecosystems will not only enrich our theoretical understanding of how digitally
networked climate communication and participation can be leveraged to foster a more informed,
engaged, and resilient environmental citizenship, but also offers insights for activist,

policymakers, and various stakeholders with practical approaches in their endeavors in
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addressing climate change. The journey may be complex, but the rewards — a more sustainable,

resilient, and environmentally conscious civil society — are profound and far-reaching.

137



Reference

Agyeman, J. (2008). Toward a ‘just’ sustainability? Continuum, 22(6), 751-756.
https://doi.org/10.1080/10304310802452487

Ahlers, A. L., & Shen, Y. (2018). Breathe Easy? Local Nuances of Authoritarian
Environmentalism in China’s Battle against Air Pollution. The China Quarterly, 234,
299-319. https://doi.org/10.1017/S0305741017001370

Aklin, M., & Urpelainen, J. (2013). Debating clean energy: Frames, counter frames, and
audiences. Global Environmental Change, 23(5), 1225-1232.
https://doi.org/10.1016/j.gloenvcha.2013.03.007

Anderson, A. (2009). Media, Politics and Climate Change: Towards a New Research Agenda.
Sociology Compass, 3(2), 166—182. https://doi.org/10.1111/5.1751-9020.2008.00188.x

Aral, S., Muchnik, L., & Sundararajan, A. (2009). Distinguishing influence-based contagion
from homophily-driven diffusion in dynamic networks. Proceedings of the National
Academy of Sciences, 106(51), 21544-21549. https://doi.org/10.1073/pnas.0908800106

Arlt, D., Hoppe, L., Schmitt, J. B., De Silva-Schmidt, F., & Briiggemann, M. (2018). Climate
Engagement in a Digital Age: Exploring the Drivers of Participation in Climate Discourse
Online in the Context of COP21. Environmental Communication, 12(1), 84-98.
https://doi.org/10.1080/17524032.2017.1394892

Ascensdo, F., Fahrig, L., Clevenger, A. P., Corlett, R. T., Jaeger, J. A. G., Laurance, W. F., &
Pereira, H. M. (2018). Environmental challenges for the Belt and Road Initiative. Nature

Sustainability, 1(5), 206-209. https://doi.org/10.1038/s41893-018-0059-3

138



Bickstrand, K., & Lovbrand, E. (2019). The Road to Paris: Contending Climate Governance
Discourses in the Post-Copenhagen Era. Journal of Environmental Policy & Planning,
21(5), 519-532. https://doi.org/10.1080/1523908X.2016.1150777

Bak, H.-J. (2001). Education and Public Attitudes toward Science: Implications for the “Deficit
Model” of Education and Support for Science and Technology. Social Science Quarterly,
82(4), 779-795. https://doi.org/10.1111/0038-4941.00059

Bakshy, E., Hofman, J. M., Mason, W. A., & Watts, D. J. (2011). Everyone’s an influencer:
Quantifying influence on twitter. Proceedings of the Fourth ACM International
Conference on Web Search and Data Mining, 65-74. New York, NY, USA: Association
for Computing Machinery. https://doi.org/10.1145/1935826.1935845

Bakshy, E., Messing, S., & Adamic, L. A. (2015). Exposure to ideologically diverse news and
opinion on Facebook. Science, 348(6239), 1130-1132.
https://doi.org/10.1126/science.aaal160

Bamberg, S., Rees, J., & Seebauer, S. (2015). Collective climate action: Determinants of
participation intention in community-based pro-environmental initiatives. Journal of
Environmental Psychology, 43, 155-165. https://doi.org/10.1016/j.jenvp.2015.06.006

Barabasi, A.-L., & Albert, R. (1999). Emergence of Scaling in Random Networks. Science,
286(5439), 509-512. https://doi.org/10.1126/science.286.5439.509

Barberd, P., Jost, J. T., Nagler, J., Tucker, J. A., & Bonneau, R. (2015). Tweeting From Left to
Right: Is Online Political Communication More Than an Echo Chamber? Psychological
Science, 26(10), 1531-1542. https://doi.org/10.1177/0956797615594620

Beck, U. (1992). Risk society: Towards a new modernity. London ; Newbury Park, Calif: Sage

Publications.

139



Beck, U. (1997). Subpolitics: Ecology and the Disintegration of Institutional Power.
Organization & Environment, 10(1), 52—65. https://doi.org/10.1177/0921810697101008

Beeson, M. (2010). The coming of environmental authoritarianism. Environmental Politics,
19(2), 276-294. https://doi.org/10.1080/09644010903576918

Beeson, M. (2018). Coming to Terms with the Authoritarian Alternative: The Implications and
Motivations of China’s Environmental Policies: Environmental authoritarianism in
China. 4sia & the Pacific Policy Studies, 5(1), 34—46. https://doi.org/10.1002/app5.217

Benkler, Y. (2006). The Wealth of Networks: How Social Production Transforms Markets and
Freedom. Yale University Press.

Bennett, W. L. (2008). Changing citizenship in the digital age. In The John D. and Catherine T.
MacArthur Foundation Series on Digital Media and Learning. Civic life online: Learning
how digital media can engage youth (pp. 1-24). Cambridge, MA, US: MIT Press.

Bennett, W. L. (2012). The Personalization of Politics: Political Identity, Social Media, and
Changing Patterns of Participation. The ANNALS of the American Academy of Political
and Social Science, 644(1), 20-39. https://doi.org/10.1177/0002716212451428

Bennett, W. L., & Segerberg, A. (2012). The Logic of Connective Action. Information,
Communication & Society, 15(5), 739-768.
https://doi.org/10.1080/1369118X.2012.670661

Bertens, J. W. (2014). Literary theory: The basics (3. ed). New York, N.Y.: Routledge.

Binder, A. R., Dalrymple, K. E., Brossard, D., & Scheufele, D. A. (2009). The Soul of a
Polarized Democracy: Testing Theoretical Linkages Between Talk and Attitude Extremity
During the 2004 Presidential Election. Communication Research, 36(3), 315-340.

https://doi.org/10.1177/0093650209333023

140



Blake, J. (1999). Overcoming the ‘value-action gap’ in environmental policy: Tensions between
national policy and local experience. Local Environment, 4(3), 257-278.
https://doi.org/10.1080/13549839908725599

Blei, D. M., & Lafferty, J. D. (2007). A correlated topic model of science. The Annals of Applied
Statistics, 1(1), 17-35.

Blei, D. M., Ng, A. Y., & Jordan, M. 1. (2003). Latent dirichlet allocation. Journal of Machine
Learning Research, 3(Jan), 993—1022.

Bode, L. (2012). Facebooking It to the Polls: A Study in Online Social Networking and Political
Behavior. Journal of Information Technology & Politics, 9(4), 352-369.
https://doi.org/10.1080/19331681.2012.709045

Bond, R. M., Fariss, C. J., Jones, J. J., Kramer, A. D. 1., Marlow, C., Settle, J. E., & Fowler, J. H.
(2012). A 61-million-person experiment in social influence and political mobilization.
Nature, 489(7415), 295-298. https://doi.org/10.1038/nature11421

Bondes, M., & Schucher, G. (2014). Derailed emotions: The transformation of claims and targets
during the Wenzhou online incident. Information, Communication & Society, 17(1), 45—
65. https://doi.org/10.1080/1369118X.2013.853819

Boulianne, S. (2015a). Social media use and participation: A meta-analysis of current research.
Information, Communication & Society, 18(5), 524-538.
https://doi.org/10.1080/1369118X.2015.1008542

Boulianne, S. (2015b). Social media use and participation: A meta-analysis of current research.
Information, Communication & Society, 18(5), 524-538.

https://doi.org/10.1080/1369118X.2015.1008542

141



boyd, D. (2010). Social network sites as networked publics: Affordances, dynamics, and
implications. In Z. Papacharissi (Ed.), 4 networked self: Identity, community and culture
on social network sites (pp. 47-66). New York: Routledge.

Boyd, D., & Crawford, K. (2012). Critical Questions for Big Data in
Information,“Communication & Society.” Communication and Society, 15(5), 662—679.

Boykoft, M. T. (2011). Who speaks for the climate?: Making sense of media reporting on climate
change. Cambridge University Press.

Boykoff, M. T. (2019). Creative (climate) communications: Productive pathways for science,
policy and society. Cambridge New York Melbourne New Delhi Singapore: Cambridge
University Press.

Boyte, H. C. (2005). Reframing Democracy: Governance, Civic Agency, and Politics. Public
Administration Review, 65(5), 536—-546. https://doi.org/10.1111/j.1540-
6210.2005.00481.x

Brulle, R. J. (2010). From Environmental Campaigns to Advancing the Public Dialog:
Environmental Communication for Civic Engagement. Environmental Communication,
4(1), 82-98. https://doi.org/10.1080/17524030903522397

Bulkeley, H., & Mol, A. P. J. (2003). Participation and Environmental Governance: Consensus,
Ambivalence and Debate. Environmental Values, 12(2), 143—154.
https://doi.org/10.3197/096327103129341261

Carvalho, A., van Wessel, M., & Maeseele, P. (2017). Communication Practices and Political
Engagement with Climate Change: A Research Agenda. Environmental Communication,

11(1), 122-135. https://doi.org/10.1080/17524032.2016.1241815

142



Castree, N., & Braun, B. (1998). The construction of nature and the nature of construction.
Remaking Reality: Nature at the Millenium, 3—42.

Centola, D. (2010). The Spread of Behavior in an Online Social Network Experiment. Science,
329(5996), 1194—-1197. https://doi.org/10.1126/science.1185231

Cha, M., Haddadi, H., Benevenuto, F., & Gummadi, K. (2010). Measuring User Influence in
Twitter: The Million Follower Fallacy. Proceedings of the International AAAI Conference
on Web and Social Media, 4(1), 10—17. https://doi.org/10.1609/icwsm.v4i1.14033

Chen, B., Xiong, R., Li, H., Sun, Q., & Yang, J. (2019). Pathways for sustainable energy
transition. Journal of Cleaner Production, 228, 1564—1571.
https://doi.org/10.1016/j.jclepro.2019.04.372

Chen, M., Qian, X., & Zhang, L. (2015). Public Participation in Environmental Management in
China: Status Quo and Mode Innovation. Environmental Management, 55(3), 523-535.
https://doi.org/10.1007/s00267-014-0428-2

Chen, W. (Ed.). (2016). The Internet, Social Networks and Civic Engagement in Chinese
Societies. London: Routledge. https://doi.org/10.4324/9781315744117

Cheng, Y., Liang, J., & Leung, L. (2015). Social network service use on mobile devices: An
examination of gratifications, civic attitudes and civic engagement in China. New Media
& Society. https://doi.org/10.1177/1461444814521362

Chin, J., & Lin, L. (2022). Surveillance State: Inside China's Quest to Launch a New Era of
Social Control. St. Martin’s Publishing Group.

Chinn, S., Hart, P. S., & Soroka, S. (2020). Politicization and Polarization in Climate Change
News Content, 1985-2017. Science Communication, 42(1), 112—-129.

https://doi.org/10.1177/1075547019900290

143



Cho, J., Shah, D. V., McLeod, J. M., McLeod, D. M., Scholl, R. M., & Gotlieb, M. R. (2009).
Campaigns, Reflection, and Deliberation: Advancing an O-S-R-O-R Model of
Communication Effects. Communication Theory, 19(1), 66—88.
https://doi.org/10.1111/j.1468-2885.2008.01333.x

Choi, S. (2015). The Two-Step Flow of Communication in Twitter-Based Public Forums. Social/
Science Computer Review, 33(6), 696—711. https://doi.org/10.1177/0894439314556599

Choi, S., Yang, J. S., & Chen, W. (2018). Longitudinal Change of an Online Political Discussion
Forum: Antecedents of Discussion Network Size and Evolution. Journal of Computer-
Mediated Communication, 23(5), 260-277. https://doi.org/10.1093/jcmc/zmy013

Christoff, P. (1996). Ecological modernisation, ecological modernities. Environmental Politics,
5(3), 476-500. https://doi.org/10.1080/09644019608414283

Climate Watch. (2023). China Climate Change Data | Emissions and Policies | Climate Watch.
Retrieved July 3, 2023, from https://www.climatewatchdata.org/

CMA. (2022). Blue Book on Climate Change in China (2022). Beijing: China Meteorological
Administration. Retrieved from China Meteorological Administration website:
http://www.gov.cn/xinwen/2022-08/10/content 5704792.htm

Contractor, N. S., Whitbred, R. C., Fonti, F., & Steglich, C. (2012). Understanding the Ties that
Bind: A Longitudinal Investigation of the Evolution of a Communication Network.
Western Journal of Communication, 76(4), 333-357.
https://doi.org/10.1080/10570314.2012.674172

Crandall, D., Cosley, D., Huttenlocher, D., Kleinberg, J., & Suri, S. (2008). Feedback effects
between similarity and social influence in online communities. Proceedings of the 14th

ACM SIGKDD International Conference on Knowledge Discovery and Data Mining,

144



160—-168. New York, NY, USA: Association for Computing Machinery.
https://doi.org/10.1145/1401890.1401914

Crossley, N. (2011). Towards relational sociology. New York, NY: Routledge.

Dahlberg, L. (2001). The Internet and Democratic Discourse: Exploring The Prospects of Online
Deliberative Forums Extending the Public Sphere. Information, Communication &
Society, 4(4), 615-633. https://doi.org/10.1080/13691180110097030

Dahlgren, P. (2005). The Internet, Public Spheres, and Political Communication: Dispersion and
Deliberation. Political Communication, 22(2), 147-162.
https://doi.org/10.1080/10584600590933160

Dahlgren, P. (2009). Media and political engagement: Citizens, communication, and democracy.
Cambridge ; New York: Cambridge University Press.

Dai, J., & Spires, A. J. (2018). Advocacy in an Authoritarian State: How Grassroots
Environmental NGOs Influence Local Governments in China. The China Journal, 79,
62-83. https://doi.org/10.1086/693440

deLisle, J., Goldstein, A., & Yang, G. (Eds.). (2016). Introduction. The Internet, Social Media,
and a Changing China. In The Internet, Social Media, and a Changing China (pp. 1-27).
University of Pennsylvania Press. https://doi.org/10.9783/9780812292664-001

Deluca, K. M., Brunner, B., & Sun, Y. (2016). Weibo, wechat, and the transformative events of
environmental activism on China s wild public screens. 10, 321-339.

Dent, C. M. (2018). East Asia’s new developmentalism: State capacity, climate change and low-
carbon development. Third World Quarterly, 39(6), 1191-1210.

https://doi.org/10.1080/01436597.2017.1388740

145



Diani, M. (2003). Introduction: Social Movements, Contentious Actions, and Social Networks:
‘From Metaphor to Substance’? In M. Diani & D. McAdam (Eds.), Social Movements
and Networks (1st ed., pp. 1-18). Oxford University PressOxford.
https://doi.org/10.1093/0199251789.003.0001

Dobson, A. (2007). Environmental citizenship: Towards sustainable development. Sustainable
Development, 15(5), 276-285. https://doi.org/10.1002/sd.344

Dryzek, J. S. (2005). Deliberative democracy in divided societies: Alternatives to agonism and
analgesia. Political Theory, 33(2), 218-242.

Dryzek, J. S. (2012). The Politics of the Earth: Environmental Discourses. Oxford University
Press.

Dubash, N. K. (2021). Varieties of climate governance: The emergence and functioning of
climate institutions. Environmental Politics, 30, 1-25.
https://doi.org/10.1080/09644016.2021.1979775

Dubois, E., & Blank, G. (2018). The echo chamber is overstated: The moderating effect of
political interest and diverse media. Information, Communication & Society, 21(5), 729—
745. https://doi.org/10.1080/1369118X.2018.1428656

Eaton, S., & Kostka, G. (2014). Authoritarian Environmentalism Undermined? Local Leaders’
Time Horizons and Environmental Policy Implementation in China. The China
Quarterly, 218, 359-380. https://doi.org/10.1017/S0305741014000356

Eberhardt, C. (2015). Discourse on climate change in China: A public sphere without the public.

China Information, 29(1), 33-59. https://doi.org/10.1177/0920203X15571261

146



Ecker, U. K., Butler, L. H., Cook, J., Hurlstone, M. J., Kurz, T., & Lewandowsky, S. (2020).
Using the COVID-19 economic crisis to frame climate change as a secondary issue
reduces mitigation support. Journal of Environmental Psychology, 70, 101464.

Ekman, J., & Amna, E. (2012). Political participation and civic engagement: Towards a new
typology. Human Affairs, 22(3), 283-300. https://doi.org/10.2478/s13374-012-0024-1

Ellermann, C. (2013). Climate change politics with Chinese characteristics: From discourse to
institutionalised greenhouse gas mitigation. Oxford University, England, UK.

Engels, A. (2018). Understanding how China is championing climate change mitigation.
Palgrave Communications, 4(1), 101. https://doi.org/10.1057/s41599-018-0150-4

Entman, R. M. (1993). Framing: Towards clarification of a fractured paradigm. McQuail's
Reader in Mass Communication Theory, 390-397.

Eveland, W. P., Hutchens, M. J., & Morey, A. C. (2013). Political Network Size and Its
Antecedents and Consequences. Political Communication, 30(3), 371-394.
https://doi.org/10.1080/10584609.2012.737433

Feezell, J. T. (2016). Predicting Online Political Participation: The Importance of Selection Bias
and Selective Exposure in the Online Setting. Political Research Quarterly, 69(3), 495—
509.

Felt, U., Wynne, B., Callon, M., Gongalves, M. E., Jasanoff, S., Jepsen, M., ... Neubauer, C.
(2007). Taking European knowledge society seriously (p. 700).

Fletcher, R., Robertson, C. T., & Nielsen, R. K. (2021). How many people live in politically
partisan online news echo chambers in different countries? Journal of Quantitative

Description: Digital Media, 1. Retrieved from https://journalqd.org/article/view/2585

147



Freeman, L. C. (1978). Centrality in social networks conceptual clarification. Social Networks,
1(3), 215-239.

Friedkin, N. E. (1998). 4 Structural Theory of Social Influence. Cambridge: Cambridge
University Press. https://doi.org/10.1017/CB0O9780511527524

Fiinfgeld, H., & McEvoy, D. (2014). Frame divergence in climate change adaptation policy:
Insights from Australian local government planning. Environment and Planning C:
Government and Policy, 32(4), 603—622.

Gardner, G. T., & Stern, P. C. (2002). Environmental problems and human behavior (2. ed).
Boston, Mass.: Pearson Custom Publ.

Giddens, A. (2011). The politics of climate change (2nd ed., rev.updated). Cambridge, UK
Malden, MA: Polity Press.

Gilley, B. (2012). Authoritarian environmentalism and China’s response to climate change.
Environmental Politics, 21(2), 287-307. https://doi.org/10.1080/09644016.2012.651904

Glass, L.-M., & Newig, J. (2019). Governance for achieving the Sustainable Development
Goals: How important are participation, policy coherence, reflexivity, adaptation and
democratic institutions? Earth System Governance, 2, 100031.
https://doi.org/10.1016/j.es2.2019.10003 1

Goron, C. (2018). Ecological Civilisation and the Political Limits of a Chinese Concept of
Sustainability. China Perspectives, 2018(4), 39-52.
https://doi.org/10.4000/chinaperspectives.8463

Graham, T., Jackson, D., & Wright, S. (2015). From everyday conversation to political action:
Talking austerity in online ‘third spaces.’ European Journal of Communication, 30(6),

648—-665. https://doi.org/10.1177/0267323115595529

148



Guha, R., & Alier, J. M. (2013). Varieties of environmentalism: Essays North and South.
Routledge.

Habermas. (1996). Between facts and norms. Contributions to a discourse theory of law and
democracy (W. Rehg, Trans.). Cambridge, Massachusetts: MIT Press.

Habermas, J. (1985). The Theory of Communicative Action: Volume 1: Reason and the
Rationalization of Society. Beacon Press.

Hajer, M., & Versteeg, W. (2005). A decade of discourse analysis of environmental politics:
Achievements, challenges, perspectives. Journal of Environmental Policy & Planning,
7(3), 175-184.

Han, E. L. (2018). Weibo and the making of Chinese networked publics: Witness, debates and
expertise. Communication and the Public, 3(2), 97—-112.
https://doi.org/10.1177/2057047318757055

Han, H. (2017). Singapore, a Garden City: Authoritarian Environmentalism in a Developmental
State. The Journal of Environment & Development, 26(1), 3-24.
https://doi.org/10.1177/1070496516677365

Han, J., Sun, S., & Lu, Y. (2017). Framing climate change: A content analysis of Chinese
mainstream newspapers from 2005 to 2015. International Journal of Communication, 11,
23.

Hansen, A. (1991). The media and the social construction of the environment. Media, Culture &
Society, 13(4), 443—-458.

Hansen, M. H., Li, H., & Svarverud, R. (2018). Ecological civilization: Interpreting the Chinese
past, projecting the global future. Global Environmental Change, 53, 195-203.

https://doi.org/10.1016/j.gloenvcha.2018.09.014

149



Harrison, T., & Kostka, G. (2014). Balancing priorities, aligning interests: Developing mitigation
capacity in China and India. Comparative Political Studies, 47(3), 450—480.

Himelboim, I. (2011). Civil Society and Online Political Discourse: The Network Structure of
Unrestricted Discussions. Communication Research, 38(5), 634—659.
https://doi.org/10.1177/0093650210384853

Ho, P. (2001). Greening without conflict? Environmentalism, NGOs and civil society in China.
Development and Change, 32(5), 893-921.

Ho, P., & Edmonds, R. (2008). China's Embedded Activism: Opportunities and Constraints of a
Social Movement. Routledge.

Ho, P, & Edmonds, R. L. (2007). Perspectives of time and change: Rethinking embedded
environmental activism in China. China Information, 21(2), 331-344.

Hoang, T. B. N., & Mothe, J. (2018). Predicting information diffusion on Twitter — Analysis of
predictive features. Journal of Computational Science, 28, 257-264.
https://doi.org/10.1016/j.jocs.2017.10.010

Huang, P., & Liu, Y. (2021). Toward just energy transitions in authoritarian regimes: Indirect
participation and adaptive governance. Journal of Environmental Planning and
Management, 64(1), 1-21. https://doi.org/10.1080/09640568.2020.1743245

Huang, R., & Sun, X. (2014). Weibo network, information diffusion and implications for
collective action in China. Information, Communication & Society, 17(1), 86—104.
https://doi.org/10.1080/1369118X.2013.853817

Huckfeldt, R., & Sprague, J. (1995). Citizens, Politics and Social Communication: Information
and Influence in an Election Campaign (S. Feldman, Ed.). Cambridge: Cambridge

University Press. https://doi.org/10.1017/CB0O9780511664113

150



Hulme, M. (2009). Why we disagree about climate change: Understanding controversy, inaction
and opportunity. Cambridge University Press.

Hutchens, M. J., Hmielowski, J. D., & Beam, M. A. (2019). Reinforcing spirals of political
discussion and affective polarization. Communication Monographs, 86(3), 357-376.
https://doi.org/10.1080/03637751.2019.1575255

IPCC. (2018). Global Warming of 1.5°C: An IPCC Special Report on the impacts of global
warming of 1.5°C above pre-industrial levels. Cambridge, UK; New York: Cambridge
University Press.

Irwin, A., & Wynne, B. (Eds.). (1996). Misunderstanding Science?: The Public Reconstruction
of Science and Technology (1st ed.). Cambridge University Press.
https://doi.org/10.1017/CBO9780511563737

Jamieson, K. H., & Cappella, J. N. (2008). Echo chamber: Rush Limbaugh and the conservative
media establishment. Oxford University Press.

Jang, S. M., & Hart, P. S. (2015). Polarized frames on “climate change” and “global warming”
across countries and states: Evidence from Twitter big data. Global Environmental
Change, 32, 11-17.

Janicke, M. (1997). Democracy as a condition for environmental policy success: The importance
of non-institutional factors. In W. M. Lafferty & J. Meadowcroft (Eds.), Democracy and
Environment: Problems and Prospects (pp. 71-85). Cheltenham: Edward Elgar.

Jénicke, M. (2008). Ecological modernisation: New perspectives. Journal of Cleaner Production,

16(5), 557-565.

151



Jenkins, K., McCauley, D., Heffron, R., Stephan, H., & Rehner, R. (2016). Energy justice: A
conceptual review. Energy Research & Social Science, 11, 174—182.
https://doi.org/10.1016/j.erss.2015.10.004

Jia, K., & Chen, S. (2019). Could campaign-style enforcement improve environmental
performance? Evidence from China’s central environmental protection inspection.
Journal of Environmental Management, 245, 282-290.
https://doi.org/10.1016/j.jenvman.2019.05.114

Jochim, A. E., & May, P. J. (2010). Beyond Subsystems: Policy Regimes and Governance. Policy
Studies Journal, 38(2), 303—327. https://doi.org/10.1111/j.1541-0072.2010.00363.x

Johnson, C. (1982). MITI and the Japanese miracle: The growth of industrial policy, 1925-1975.
Stanford university press.

Johnson, T. (2010). Environmentalism and NIMBYism in China: Promoting a rules-based
approach to public participation. Environmental Politics, 19(3), 430—448.
https://doi.org/10.1080/09644011003690914

Jones, M. D., & Jenkins-Smith, H. C. (2009). Trans-Subsystem Dynamics: Policy Topography,
Mass Opinion, and Policy Change. Policy Studies Journal, 37(1), 37-58.
https://doi.org/10.1111/1.1541-0072.2008.00294.x

Kaiser, J., & Rauchfleisch, A. (2020). Birds of a Feather Get Recommended Together:
Algorithmic Homophily in YouTube’s Channel Recommendations in the United States
and Germany. Social Media + Society, 6(4), 2056305120969914.
https://doi.org/10.1177/2056305120969914

Katz, E. (1957). The Two-Step Flow of Communication: An Up-To-Date Report on an

Hypothesis*. Public Opinion Quarterly, 21(1), 61-78. https://doi.org/10.1086/266687

152



Kenis, A., & Lievens, M. (2014). Searching for ‘the political’ in environmental politics.
Environmental Politics, 23(4), 531-548. https://doi.org/10.1080/09644016.2013.870067

Kenis, A., & Mathijs, E. (2014). Climate change and post-politics: Repoliticizing the present by
imagining the future? Geoforum, 52, 148—156.
https://doi.org/10.1016/j.geoforum.2014.01.009

Kim, J., & Kim, E. J. (2008). Theorizing Dialogic Deliberation: Everyday Political Talk as
Communicative Action and Dialogue. Communication Theory, 18(1), 51-70.
https://doi.org/10.1111/1.1468-2885.2007.00313.x

Kim, S.-Y., & Thurbon, E. (2015). Developmental Environmentalism: Explaining South Korea’s
Ambitious Pursuit of Green Growth. Politics & Society, 43(2), 213-240.
https://doi.org/10.1177/0032329215571287

King, G., Pan, J., & Roberts, M. (2013). How Censorship in China Allows Government Criticism
but Silences Collective Expression. American Political Science Review, 107(2 (May)), 1—
18.

Kollmuss, A., & Agyeman, J. (2002). Mind the Gap: Why do people act environmentally and
what are the barriers to pro-environmental behavior? Environmental Education Research,
8(3), 239-260. https://doi.org/10.1080/13504620220145401

Kostka, G. (2016). Command without control: The case of China’s environmental target system:
China’s environmental target system. Regulation & Governance, 10(1), 58—74.
https://doi.org/10.1111/rego.12082

Kostka, G., & Mol, A. P. J. (2013). Implementation and Participation in China’s Local
Environmental Politics: Challenges and Innovations. Journal of Environmental Policy &

Planning, 15(1), 3—16. https://doi.org/10.1080/1523908X.2013.763629

153



Kruikemeier, S., & Shehata, A. (2017). News Media Use and Political Engagement Among
Adolescents: An Analysis of Virtuous Circles Using Panel Data. Political
Communication, 34(2), 221-242. https://doi.org/10.1080/10584609.2016.1174760

Kumpu, V. (2022). What is Public Engagement and How Does it Help to Address Climate
Change? A Review of Climate Communication Research. Environmental
Communication, 16(3), 304-316. https://doi.org/10.1080/17524032.2022.2055601

Lahsen, M. (2020). Should AI be designed to save us from ourselves?: Artificial intelligence for
sustainability. [EEE Technology and Society Magazine, 39(2), 60—67.

Lakoff, G. (2010). Why it matters how we frame the environment. Environmental
Communication, 4(1), 70-81.

Lazer, D., Rubineau, B., Chetkovich, C., Katz, N., & Neblo, M. (2010). The Coevolution of
Networks and Political Attitudes. Political Communication, 27(3), 248-274.
https://doi.org/10.1080/10584609.2010.500187

Lee, S., & Xenos, M. (2022). Incidental news exposure via social media and political
participation: Evidence of reciprocal effects. New Media & Society, 24(1), 178-201.
https://doi.org/10.1177/1461444820962121

Lei, Y.-W. (2018). The Contentious Public Sphere: Law, Media, and Authoritarian Rule in China.
Princeton: Princeton University Press.

Lewis, K., Gonzalez, M., & Kaufman, J. (2012). Social selection and peer influence in an online
social network. Proceedings of the National Academy of Sciences, 109(1), 68—72.

https://doi.org/10.1073/pnas.1109739109

154



Lewis, O. A. (2013). Net Inclusion: New Media’s Impact on Deliberative Politics in China.
Journal of Contemporary Asia, 43(4), 678—708.
https://doi.org/10.1080/00472336.2013.769387

Li, J. (2020). Environmental news reports in China. In Routledge Handbook of Environmental
Journalism (pp. 278-290). Routledge.

Li, W, Liu, J., & Li, D. (2012). Getting their voices heard: Three cases of public participation in
environmental protection in China. Journal of Environmental Management, 98, 65-72.
https://doi.org/10.1016/j.jenvman.2011.12.019

Lidskog, R., Standring, A., & White, J. M. (2022). Environmental expertise for social
transformation: Roles and responsibilities for social science. Environmental Sociology,
8(3), 255-266. https://doi.org/10.1080/23251042.2022.2048237

Liu, J. C.-E. (2015). Low carbon plot: Climate change skepticism with Chinese characteristics.
Environmental Sociology, 1(4), 280-292.
https://doi.org/10.1080/23251042.2015.1049811

Liu, J. C.-E., & Zhao, B. (2017). Who speaks for climate change in China? Evidence from
Weibo. Climatic Change, 140(3—4), 413—422. https://doi.org/10.1007/s10584-016-1883-y

Liu, Jingfang. (2011). Picturing a green virtual public space for social change: A study of Internet
activism and Web-based environmental collective actions in China. Chinese Journal of
Communication, 4(02), 137-166. https://doi.org/10.1080/17544750.2011.565674

Liu, Jun. (2017). Digital Media, Cycle of Contention, and Sustainability of Environmental
Activism: The Case of Anti-PX Protests in China. In Climate and Sustainability

Communication. Routledge.

155



Lo, A. Y. (2015). Political ambiguity in chinese climate change discourses. Environmental
Values, 24, 755-776.

Lomi, A., Snijders, T. A. B., Steglich, C. E. G., & Torlo, V. J. (2011). Why are some more peer
than others? Evidence from a longitudinal study of social networks and individual
academic performance. Social Science Research, 40(6), 1506—1520.
https://doi.org/10.1016/j.ssresearch.2011.06.010

Lorenzoni, 1., Nicholson-Cole, S., & Whitmarsh, L. (2007). Barriers perceived to engaging with
climate change among the UK public and their policy implications. Global
Environmental Change, 17(3—4), 445-459.
https://doi.org/10.1016/j.gloenvcha.2007.01.004

Lu, Y. (2007). Environmental civil society and governance in China. International Journal of
Environmental Studies, 64(1), 59—69. https://doi.org/10.1080/00207230601157708

Lynas, M. (2009, December 22). How do I know China wrecked the Copenhagen deal? I was in
the room. The Guardian. Retrieved from
https://www.theguardian.com/environment/2009/dec/22/copenhagen-climate-change-
mark-lynas

Ma, T. (2019, November 16). How green is China? Retrieved April 27, 2022, from New
Internationalist website: https://newint.org/features/2019/10/16/how-green-china

Macgregor, S. (2014). Only Resist: Feminist Ecological Citizenship and the Post-politics of
Climate Change. Hypatia, 29(3), 617-633. https://doi.org/10.1111/hypa.12065

Machin, A. (2013). Negotiating Climate Change: Radical Democracy and the Illusion of

Consensus. https://doi.org/10.5040/9781350221475

156



Maeseele, P. (2015). Beyond the post-political zeitgeist. In The Routledge Handbook of
Environment and Communication. Routledge.

Mansbridge, J. (1999). Everyday Talk in the Deliberative System. In S. Macedo (Ed.),
Deliberative Politics: Essays on Democracy and Disagreement (p. 0). Oxford University
Press. https://doi.org/10.1093/0s0/9780195131918.003.0016

Markard, J. (2018). The next phase of the energy transition and its implications for research and
policy. Nature Energy, 3(8), 628—633. https://doi.org/10.1038/s41560-018-0171-7

Masip, P., Suau, J., & Ruiz-Caballero, C. (2020). Incidental exposure to non-like-minded news
through social media: Opposing voices in echo-chambers’ news feeds. Media and
Communication, 8§(4), 53—62.

Mathews, J. A., & Tan, H. (2015). China's Renewable Energy Revolution. Springer.

McCright, A. M., & Dunlap, R. E. (2011). The politicization of climate change and polarization
in the American public’s views of global warming, 2001-2010. The Sociological
Quarterly, 52(2), 155-194.

McLeod, J. M., Scheufele, D. A., & Moy, P. (1999). Community, Communication, and
Participation: The Role of Mass Media and Interpersonal Discussion in Local Political
Participation. Political Communication, 16(3), 315-336.
https://doi.org/10.1080/105846099198659

McPherson, M., Smith-Lovin, L., & Cook, J. M. (2001). Birds of a Feather: Homophily in Social
Networks. Annual Review of Sociology, 27(1), 415-444.
https://doi.org/10.1146/annurev.soc.27.1.415

Micheletti, M. (2003). Political Virtue and Shopping. New York: Palgrave Macmillan US.

https://doi.org/10.1057/9781403973764

157



Mimno, D., Wallach, H. M., Talley, E., Leenders, M., & McCallum, A. (2011). Optimizing
semantic coherence in topic models. Proceedings of the Conference on Empirical
Methods in Natural Language Processing, 262-272. USA: Association for
Computational Linguistics.

Mol, A. P. J. (2006). Environment and Modernity in Transitional China: Frontiers of Ecological
Modernization. Development and Change, 37(1), 29—-56. https://doi.org/10.1111/5.0012-
155X.2006.00468.x

Mol, A. P.J., & Spaargaren, G. (2000). Ecological modernisation theory in debate: A review.
Environmental Politics, 9(1), 17-49.

Moser, S. C. (2010). Communicating climate change: History, challenges, process and future
directions. WIREs Climate Change, 1(1), 31-53. https://doi.org/10.1002/wcc.11

Moser, S. C. (2016). Reflections on climate change communication research and practice in the
second decade of the 21st century: What more is there to say? WIREs Climate Change,
7(3), 345-369. https://doi.org/10.1002/wcc.403

Moser, S. C., & Dilling, L. (Eds.). (2007). Creating a Climate for Change: Communicating
Climate Change and Facilitating Social Change (1st ed.). Cambridge University Press.
https://doi.org/10.1017/CBO9780511535871

MST. (2022). The Fourth National Assessment on Climate Change of China 29X 12 T 1 [F
5 IF R & Beijing: Ministry of Science and Technology.

Munshi, D., Kurian, P., Cretney, R., Morrison, S. L., & Kathlene, L. (2020). Centering Culture in
Public Engagement on Climate Change. Environmental Communication, 14(5), 573-581.

https://doi.org/10.1080/17524032.2020.1746680

158



Mutz, D. C. (2006). Hearing the Other Side: Deliberative versus Participatory Democracy
(IMustrated edition). Cambridge ; New York: Cambridge University Press.

Myers, T. A., Nisbet, M. C., Maibach, E. W., & Leiserowitz, A. A. (2012). A public health frame
arouses hopeful emotions about climate change. Climatic Change, 113(3), 1105-1112.

National Bureau of Statistics of China. (2023). China Statistical Yearbook 2023. Beijing: China
Statistics Press. Retrieved from China Statistics Press website:

https://www.stats.gov.cn/sj/ndsj/2023/indexeh.htm
NEA. (2023). ZAM5. T HLERZEHLEEER. ETRELH. FIHKFES. FWNZF
758 {9 RIFZASE: [Wang Dapeng: Renewable energy is showing a good trend of fast

development, high operational quality, high utilization level, and strong industrial
competitiveness]. National Energy Administration. Retrieved from National Energy
Administration website: http://www.nea.gov.cn/2023-02/13/c_1310697026.htm

Neblo, M. A. (2015). Deliberative Democracy between Theory and Practice. Cambridge:
Cambridge University Press. https://doi.org/10.1017/CB0O9781139226592

Newig, J., & Fritsch, O. (2009). More input-better output: Does citizen involvement improve
environmental governance. In I. Blithdorn (Ed.), In search of legitimacy: Policy making
in Europe and the challenge of complexity (pp. 205-224).

Nip, J. Y. M., & Fu, K. (2016). Networked framing between source posts and their reposts: An
analysis of public opinion on China’s microblogs. Information, Communication &
Society, 19(8), 1127—1149. https://doi.org/10.1080/1369118X.2015.1104372

Nisbet, M. C. (2009). Communicating climate change: Why frames matter for public
engagement. Environment: Science and Policy for Sustainable Development, 51(2), 12—

23.

159



Nisbet, M. C., & Scheufele, D. A. (2009). What’s next for science communication? Promising
directions and lingering distractions. American Journal of Botany, 96(10), 1767-1778.
https://doi.org/10.3732/ajb.0900041

Olausson, U., & Berglez, P. (2014). Media and climate change: Four long-standing research
challenges revisited. Environmental Communication, 8(2), 249-265.

Pan, Y., Opgenhaffen, M., & Van Gorp, B. (2021). China’s Pathway to Climate Sustainability: A
Diachronic Framing Analysis of People s Daily ’s Coverage of Climate Change (1995—
2018). Environmental Communication, 15(2), 189-202.
https://doi.org/10.1080/17524032.2020.1817766

Pandey, C. L., & Kurian, P. A. (2017). The media and the major emitters: Media coverage of
international climate change policy. Global Environmental Politics, 17(4), 67-87.

Papacharissi, Z. (2002). The virtual sphere: The internet as a public sphere. New Media &
Society, 4(1), 9-27. https://doi.org/10.1177/14614440222226244

Papacharissi, Z. (2015). Affective publics: Sentiment, technology, and politics. Oxford ; New
York, NY: Oxford University Press.

Pariser, E. (2011). The Filter Bubble: What The Internet Is Hiding From You. Penguin Books
Limited.

Pearce, W., Brown, B., Nerlich, B., & Koteyko, N. (2015). Communicating climate change:
Conduits, content, and consensus. WIREs Climate Change, 6(6), 613—626.
https://doi.org/10.1002/wcc.366

Pearce, W., Niederer, S., Ozkula, S. M., & Sanchez Querubin, N. (2019). The social media life of
climate change: Platforms, publics, and future imaginaries. Wiley Interdisciplinary

Reviews: Climate Change, 10(2), €5609.

160



Pepermans, Y., & Maeseele, P. (2016). The politicization of climate change: Problem or solution?
WIREs Climate Change, 7(4), 478—485. https://doi.org/10.1002/wcc.405

Phillips, L. (2011). The promise of dialogue: The dialogic turn in the production and
communication of knowledge. Amsterdam ; Philadelphia: John Benjamins Pub. Co.

Poor bear brunt of Beijing coal cleanup with no heating at -6C. (2017, December 4). The
Guardian. Retrieved from https://www.theguardian.com/world/2017/dec/04/poor-bear-
brunt-beijing-coal-cleanup-with-no-heating-at--6¢

Qi, J. J., & Dauvergne, P. (2022). China’s rising influence on climate governance: Forging a path
for the global South. Global Environmental Change, 73, 102484.
https://doi.org/10.1016/j.gloenvcha.2022.102484

Rabaia, M. K. H., Abdelkareem, M. A., Sayed, E. T., Elsaid, K., Chae, K.-J., Wilberforce, T., &
Olabi, A. G. (2021). Environmental impacts of solar energy systems: A review. Science of
The Total Environment, 754, 141989. https://doi.org/10.1016/j.scitotenv.2020.141989

Rainie, L., & Wellman, B. (2012). Networked: The New Social Operating System. The MIT
Press. Retrieved from https://www.jstor.org/stable/j.ctt5vjq62

Rauchfleisch, A., & Schéifer, M. S. (2015). Multiple public spheres of Weibo: A typology of
forms and potentials of online public spheres in China. Information, Communication &
Society, 18(2), 139—-155. https://doi.org/10.1080/1369118X.2014.940364

Reed, M. S. (2008). Stakeholder participation for environmental management: A literature
review. Biological Conservation, 141(10), 2417-2431.
https://doi.org/10.1016/j.biocon.2008.07.014

Reese, S. D., Gandy Jr, O. H., & Grant, A. E. (2001). Framing public life: Perspectives on media

and our understanding of the social world. Routledge.

161



Reese, W. C., Stephen D. (Ed.). (2015). Networked China: Global Dynamics of Digital Media
and Civic Engagement: New Agendas in Communication. New York: Routledge.
https://doi.org/10.4324/9781315733074

Regan, K. (2007). A role for dialogue in communication about climate change. In L. Dilling & S.
C. Moser (Eds.), Creating a Climate for Change: Communicating Climate Change and
Facilitating Social Change (pp. 213-222). Cambridge: Cambridge University Press.
https://doi.org/10.1017/CBO9780511535871.016

Riley, P., Wang, R., Wang, Y., & Feng, L. (2016). Global warming: Chinese narratives of the
future. Global Media and China, 1(1-2), 12-31.
https://doi.org/10.1177/2059436416654770

Ripley, R. M., Snijders, T. A. B, Boda, Z., V6ros, A., & Preciado, P. (2021). RSiena: Simulation
Investigation for Empirical Network Analysis. Oxford, UK: University of Oxford,
Nuffiled College. Retrieved from https://cran.r-
project.org/web/packages/RSiena/RSiena.pdf

Roberts, J. T. (2011). Multipolarity and the new world (dis) order: US hegemonic decline and the
fragmentation of the global climate regime. Global Environmental Change, 21(3), 776—
784.

Roberts, M. E., Stewart, B. M., & Tingley, D. (2019). Stm: An R package for structural topic
models. Journal of Statistical Software, 91, 1-40.

Roberts, M. E., Stewart, B. M., Tingley, D., Lucas, C., Leder-Luis, J., Gadarian, S. K., ... Rand,
D. G. (2014). Structural Topic Models for Open-Ended Survey Responses. American

Journal of Political Science, 58(4), 1064—1082. https://doi.org/10.1111/ajps.12103

162



Rojas, H., & Puig-i-Abril, E. (2009). Mobilizers mobilized: Information, expression,
mobilization and participation in the digital age. Journal of Computer-Mediated
Communication, 14, 902-927. https://doi.org/10.1111/j.1083-6101.2009.01475.x

Ross Arguedas, A., Robertson, C., Fletcher, R., & Nielsen, R. (2022). Echo chambers, filter
bubbles, and polarisation: A literature review. Reuters Institute for the Study of
Journalism. Retrieved from Reuters Institute for the Study of Journalism website:
https://ora.ox.ac.uk/objects/uuid:6e357e¢97-7b16-450a-a827-a92c93729a08

Rothe, D. (2011). Managing Climate Risks or Risking a Managerial Climate: State, Security and
Governance in the International Climate Regime. International Relations, 25(3), 330—
345. https://doi.org/10.1177/0047117811415486

Saussure, F. de. (2011). Course in General Linguistics. Columbia University Press.

Schéfer, M. S., & Schlichting, 1. (2014). Media representations of climate change: A meta-
analysis of the research field. Environmental Communication, 8(2), 142—-160.

Schudson, M. (2002). The News Media as Political Institutions. Annual Review of Political
Science, 5(1), 249-269. https://doi.org/10.1146/annurev.polisci.5.111201.115816

Schumpeter, J. A. (1954). History of economic analysis. New York: Oxford University Press.

Semenza, J. C., Hall, D. E., Wilson, D. J., Bontempo, B. D., Sailor, D. J., & George, L. A.
(2008). Public Perception of Climate Change. American Journal of Preventive Medicine,
35(5), 479-487. https://doi.org/10.1016/j.amepre.2008.08.020

Shanahan, E. (2021). Chapter 9 A Narrative Policy Framework Solution to Understanding

Climate Change Framing Research. https://doi.org/10.15788/npf9

163



Shao, P., & Wang, Y. (2017). How does social media change Chinese political culture? The
formation of fragmentized public sphere. Telematics and Informatics, 34(3), 694—704.
https://doi.org/10.1016/j.tele.2016.05.018

Shen, C., & Wang, Y. (2023). Public reactions to locally unwanted land-uses: Mixed methods
evidence from three petrochemicals plants in China. Energy Research & Social Science,
95, 102909. https://doi.org/10.1016/j.erss.2022.102909

Shirky, C. (2011). The Political Power of Social Media: Technology, the Public Sphere, and
Political Change. Foreign Affairs, 90(1), 28—41.

Shove, E. (2010). Beyond the ABC: Climate Change Policy and Theories of Social Change.
Environment and Planning A: Economy and Space, 42(6), 1273-1285.
https://doi.org/10.1068/a42282

Shove, E., Pantzar, M., & Watson, M. (2012). The Dynamics of Social Practice: Everyday Life
and How it Changes. Los Angeles: Sage. https://doi.org/10.4135/9781446250655

Sima, Y. (2011). Grassroots Environmental Activism and the Internet: Constructing a Green
Public Sphere in China. Asian Studies Review, 35(4), 477-497.
https://doi.org/10.1080/10357823.2011.628007

Skoric, M. M., & Zhang, N. (2019). Opinion Leadership, Media Use, and Environmental
Engagement in China. International Journal of Communication, 13(0), 22.

Skoric, M. M., Zhu, Q., Goh, D., & Pang, N. (2016). Social media and citizen engagement: A
meta-analytic review. New Media & Society, 18(9), 1817-1839.

https://doi.org/10.1177/1461444815616221

164



Skoric, M. M., Zhu, Q., & Pang, N. (2016). Social media, political expression, and participation
in Confucian Asia. Chinese Journal of Communication, 9(4), 331-347.
https://doi.org/10.1080/17544750.2016.1143378

Slater, M. D. (2007). Reinforcing Spirals: The Mutual Influence of Media Selectivity and Media
Effects and Their Impact on Individual Behavior and Social Identity. Communication
Theory, 17(3), 281-303. https://doi.org/10.1111/j.1468-2885.2007.00296.x

Slater, M. D. (2015). Reinforcing Spirals Model: Conceptualizing the Relationship Between
Media Content Exposure and the Development and Maintenance of Attitudes. Media
Psychology, 18(3), 370-395. https://doi.org/10.1080/15213269.2014.897236

Slater, M. D., Shehata, A., & Strombaéck, J. (2020). Reinforcing Spirals Model. In The
International Encyclopedia of Media Psychology (pp. 1-11). John Wiley & Sons, Ltd.
https://doi.org/10.1002/9781119011071.iemp0134

Snijders, T. A. B., Bunt, G. G. van de, & Steglich, C. E. G. (2010). Introduction to stochastic
actor-based models for network dynamics. Social Networks, 32(1), 44—60.
https://doi.org/10.1016/j.socnet.2009.02.004

Snow, D. A., & Benford, R. D. (1988). Ideology, frame resonance, and participant mobilization.
International Social Movement Research, 1(1), 197-217.

Sohn, D., & Choi, Y.-S. (2022). Silence in Social Media: A Multilevel Analysis of the Network
Structure Effects on Participation Disparity in Facebook. Social Science Computer
Review, 08944393221117917. https://doi.org/10.1177/08944393221117917

Song, H. (2015). Uncovering the Structural Underpinnings of Political Discussion Networks:
Evidence From an Exponential Random Graph Model. Journal of Communication, 65(1),

146-169. https://doi.org/10.1111/jcom.12140

165



Song, H., Cho, J., & Benefield, G. A. (2020). The Dynamics of Message Selection in Online
Political Discussion Forums: Self-Segregation or Diverse Exposure? Communication
Research, 47(1), 125—152. https://doi.org/10.1177/0093650218790144

Song, H., & Eveland, W. P. (2015). The Structure of Communication Networks Matters: How
Network Diversity, Centrality, and Context Influence Political Ambivalence,
Participation, and Knowledge. Political Communication, 32(1), 83—108.
https://doi.org/10.1080/10584609.2014.882462

Song, Y., Dai, X.-Y., & Wang, J. (2016). Not all emotions are created equal: Expressive behavior
of the networked public on China’s social media site. Computers in Human Behavior, 60,
525-533. https://doi.org/10.1016/j.chb.2016.02.086

Sovacool, B. K., & Dworkin, M. H. (2014). Global Energy Justice: Problems, Principles, and
Practices (1st ed.). Cambridge University Press.
https://doi.0org/10.1017/CBO9781107323605

Sovacool, B. K., & Dworkin, M. H. (2015). Energy justice: Conceptual insights and practical
applications. Applied Energy, 142, 435-444.
https://doi.org/10.1016/j.apenergy.2015.01.002

Spence, A., & Pidgeon, N. (2010). Framing and communicating climate change: The effects of
distance and outcome frame manipulations. Global Environmental Change, 20(4), 656—
667.

Spence, A., Poortinga, W., & Pidgeon, N. (2012). The psychological distance of climate change.

Risk Analysis: An International Journal, 32(6), 957-972.

166



Spires, A. J. (2011). Contingent Symbiosis and Civil Society in an Authoritarian State:
Understanding the Survival of China’s Grassroots NGOs. American Journal of Sociology,

117(1), 1-45. https://doi.org/10.1086/660741

State Council. (2015a). FZFr 5 F R HEH £ X BRI = U] [Opinions of the CPC
Central Committee and the State Council on Accelerating the Ecological Civilization
Construction]. State Council. Retrieved from State Council website:
http://www.gov.cn/xinwen/2015-05/05/content 2857363 .htm

State Council. (2015b). £ X A7 #20E 5 4K 77 5 [Integrated Reform Plan for Promoting

Ecological Progress]. State Council. Retrieved from State Council website:
http://www.gov.cn/guowuyuan/2015-09/21/content 2936327.htm

Steg, L., Perlaviciute, G., & Van Der Werff, E. (2015). Understanding the human dimensions of a
sustainable energy transition. Frontiers in Psychology, 6.
https://doi.org/10.3389/fpsyg.2015.00805

Steglich, C., Snijders, T. A. B., & Pearson, M. (2010). Dynamic Networks and Behavior:
Separating Selection from Influence. Sociological Methodology, 40(1), 329-393.

Steinhardt, H. C., & Wu, F. (2016). In the Name of the Public: Environmental Protest and the
Changing Landscape of Popular Contention in China. The China Journal, 75, 61-82.
https://doi.org/10.1086/684010

Stern, N. (2007). The Economics of Climate Change. The Stern Review (1st ed.). Cambridge
University Press. https://doi.org/10.1017/CB0O9780511817434

Stoddart, M. C., McLevey, J., Schweizer, V., & Wong, C. (2020). Climate Change and Energy

Futures-Theoretical Frameworks, Epistemological Issues, and Methodological

167



Perspectives. In Society & Natural Resources (Vol. 33, pp. 1331-1338). Taylor &
Francis.

Strombaéck, J., & Shehata, A. (2019). The Reciprocal Effects Between Political Interest and TV
News Revisited: Evidence From Four Panel Surveys. Journalism & Mass
Communication Quarterly, 96(2), 473—496. https://doi.org/10.1177/1077699018793998

Sturgis, P., & Allum, N. (2004). Science in Society: Re-Evaluating the Deficit Model of Public
Attitudes. Public Understanding of Science, 13(1), 55-74.
https://doi.org/10.1177/0963662504042690

Suldovsky, B. (2017). The Information Deficit Model and Climate Change Communication. In
B. Suldovsky, Oxford Research Encyclopedia of Climate Science. Oxford University
Press. https://doi.org/10.1093/acrefore/9780190228620.013.301

Sullivan, J. (2014). China’s Weibo: Is faster different? New Media & Society, 16(1), 24-37.
https://doi.org/10.1177/1461444812472966

Sullivan, J., & Xie, L. (2009). Environmental Activism, Social Networks and the Internet. The
China Quarterly, 198, 422—-432. https://doi.org/10.1017/S0305741009000381

Sun, J. (2020). Jieba. Retrieved from https://github.com/fxsjy/jieba

Sun, Y., Graham, T., & Broersma, M. (2017). Environmental Talk in the Chinese Green Public
Sphere: A Comparative Analysis of Daily Green-Speak Across Three Chinese Online
Forums. In J. Schwanholz, T. Graham, & P.-T. Stoll (Eds.), Managing democracy in the
digital age: Internet regulation, social media use, and online civic engagement. New
York, NY: Springer Berlin Heidelberg.

Sunstein, C. (2017). #Republic: Divided Democracy in the Age of Social Media. Princeton

University Press. https://doi.org/10.1515/9781400890521

168



Svensson, M. (2016). Chapter 2. Connectivity, Engagement, and Witnessing on China’s Weibo.
In J. deLisle, A. Goldstein, & G. Yang (Eds.), The Internet, Social Media, and a
Changing China (pp. 49-70). University of Pennsylvania Press.
https://doi.org/10.9783/9780812292664-003

Swyngedouw, E. (2013). The Non-political Politics of Climate Change. ACME: An International
Journal for Critical Geographies. Retrieved from
https://www.semanticscholar.org/paper/The-Non-political-Politics-of-Climate-Change-
Swyngedouw/d9ad2be6e7097f79cbb111cc06bd3d2{c90207df

Taddicken, M., & Reif, A. (2016). Who participates in the climate change online discourse? A
typology of Germans’ online engagement. Communications, 41(3), 315-337.
https://doi.org/10.1515/commun-2016-0012

Tai, Z. (2006). The Internet in China: Cyberspace and civil society. New York: Routledge.

Tai, Z. (2007). The Internet in China: Cyberspace and Civil Society. Routledge.

Tan, H., Thurbon, E., Kim, S.-Y., & Mathews, J. A. (2021). Overcoming incumbent resistance to
the clean energy shift: How local governments act as change agents in coal power station
closures in China. Energy Policy, 149, 112058.
https://doi.org/10.1016/j.enpol.2020.112058

Tang, S.-Y., Tang, C.-P., & Lo, C. W.-H. (2005). Public Participation and Environmental Impact
Assessment in Mainland China and Taiwan: Political Foundations of Environmental
Management. Journal of Development Studies, 41(1), 1-32.

https://doi.org/10.1080/00220380420000276554

169



Tang, S.-Y., & Zhan, X. (2008). Civic Environmental NGOs, Civil Society, and Democratisation
in China. The Journal of Development Studies, 44(3), 425—448.
https://doi.org/10.1080/00220380701848541

Tang, W. (2005). Public opinion and political change in China. Stanford, Calif: Stanford
University Press.

Teets, J. C. (2014). Civil Society under Authoritarianism: The China Model. Cambridge:
Cambridge University Press. https://doi.org/10.1017/CB0O9781139839396

Teng, B., & Mosher, S. (2020). Rights defence (weiquan), microblogs (weibo), and the
surrounding gaze (weiguan): The rights defence movement online and offline. China

Perspectives, (3), 29—-41. https://doi.org/10.3316/informit.793679652482378

The State Council Information Office. (2021). FEA WX SIR T HEIKE S/ Ta1HE B

[Responding to Climate Change: China’s Policies and Actions]. Beijing: The State
Council Information Office of the People’s Republic of China. Retrieved from
http://www.scio.gov.cn/ztk/dtzt/44689/47315/index.htm

Theocharis, Y. (2015). The Conceptualization of Digitally Networked Participation. Social Media
+ Society, 1(2), 2056305115610140. https://doi.org/10.1177/2056305115610140

Thompson, J. B. (1995). The media and modernity: A social theory of the media. Stanford, CA:
Stanford University Press.

Thompson, J. B. (2020). Mediated Interaction in the Digital Age. Theory, Culture & Society,
37(1), 3-28. https://doi.org/10.1177/0263276418808592

Thorson, K., & Wells, C. (2016). Curated Flows: A Framework for Mapping Media Exposure in

the Digital Age. Communication Theory, 26(3), 309-328.

170



Thurbon, E., Kim, S.-Y., Tan, H., & Mathews, J. A. (2023). Developmental Environmentalism:
State Ambition and Creative Destruction in East Asia’s Green Energy Transition. Oxford
University Press.

Tong, J. (2015). Being Objective With a Personal Perspective: How Environmental Journalists at
Two Chinese Newspapers Articulate and Practice Objectivity. Science Communication,
37(6), 747-768. https://doi.org/10.1177/1075547015612206

Tseng, Y. (2015). 4 discursive perspective on china's global politics of climate change, 1992-
2013 (University of Denver). University of Denver, Colorado, USA. Retrieved from
https://api.semanticscholar.org/CorpusID:157225627

UNEDP. (2022). Emissions Gap Report 2022: The Closing Window—Climate crisis calls for rapid
transformation of societies. Nairobi: United Nations Environment Programme. Retrieved
from United Nations Environment Programme website: https://www.unep.org/emissions-
gap-report-2022

van den Berg, C. (2021). String Grouper. Retrieved from
https://github.com/Bergvca/string_grouper

Van Deth, J. W. (2014). A conceptual map of political participation. Acta Politica, 49(3), 349—
367. https://doi.org/10.1057/ap.2014.6

Verba, S., & Nie, N. H. (1987). Participation in America: Political democracy and social
equality (University of Chicago Press ed). Chicago: University of Chicago Press.

Vesa, J., Gronow, A., & Yld-Anttila, T. (2020). The quiet opposition: How the pro-economy
lobby influences climate policy. Global Environmental Change, 63, 102117.

Walter, S., & Briiggemann, M. (2020). Opportunity makes opinion leaders: Analyzing the role of

first-hand information in opinion leadership in social media networks. Information,

171



Communication & Society, 23(2), 267-287.
https://doi.org/10.1080/1369118X.2018.1500622

Wang, H., & Shi, F. (2018). Weibo use and political participation: The mechanism explaining the
positive effect of Weibo use on online political participation among college students in
contemporary China. Information, Communication & Society, 21(4), 516-530.
https://doi.org/10.1080/1369118X.2017.1289234

Wang, S. (2018). Dynamic Constructed Climate Change Discourses and Discourse Networks
Across Newspapers in China Around Three Critical Policy Moments: A Comparative
Study of “People’s Daily”, “China Daily”, and “Southern Weekend”. University of
Exeter.

Wang-Kaeding, H. N. K. (2015). Fragmented Environmental Discourse in People’s Republic of
China: Identity, Legitimacy, and Local Agents. In I. Watson & C. L. Pandey (Eds.),
Environmental Security in the Asia-Pacific (pp. 31-65). New York: Palgrave Macmillan
US. https://doi.org/10.1057/9781137494122 2

Wasserman, S., & Faust, K. (1994). Social network analysis: Methods and applications (pp.
xxxi, 825). New York, NY, US: Cambridge University Press.
https://doi.org/10.1017/CBO9780511815478

Weibo Data Centre. (2021). 778 2020 /5 % &R & [Weibo User Development Report

(2020)]. Weibo Data Centre. Retrieved from Weibo Data Centre website:
https://data.weibo.com/report/reportDetail 71d=456

Weibo Data Centre. (2024). 2024 7518 /1 2585 24 &[2024 Weibo User Trends Report].

Weibo Data Centre.

172



Westerwick, A., Johnson, B. K., & Knobloch-Westerwick, S. (2017). Confirmation biases in
selective exposure to political online information: Source bias vs. content bias.
Communication Monographs, 84(3), 343-364.
https://doi.org/10.1080/03637751.2016.1272761

Whitmarsh, L., O’Neill, S., & Lorenzoni, 1. (Eds.). (2011). Engaging the Public with Climate
Change: Behaviour Change and Communication (0 ed.). London: Earthscan.
https://doi.org/10.4324/9781849775243

Whitmarsh, L., Seyfang, G., & O’Neill, S. (2011). Public engagement with carbon and climate
change: To what extent is the public ‘carbon capable’? Global Environmental Change,
21(1), 56-65. https://doi.org/10.1016/j.gloenvcha.2010.07.011

Wibeck, V. (2014). Enhancing learning, communication and public engagement about climate
change — some lessons from recent literature. Environmental Education Research, 20(3),
387-411. https://doi.org/10.1080/13504622.2013.812720

Williams, H. T. P., McMurray, J. R., Kurz, T., & Lambert, F. H. (2015). Network analysis reveals
open forums and echo chambers in social media discussions of climate change. Global
Environmental Change, 32, 126—138. https://doi.org/10.1016/j.gloenvcha.2015.03.006

Winter, S., Metzger, M. J., & Flanagin, A. J. (2016). Selective Use of News Cues: A Multiple-
Motive Perspective on Information Selection in Social Media Environments. Journal of
Communication, 66(4), 669—693. https://doi.org/10.1111/jcom.12241

Wolf, J., & Moser, S. C. (2011). Individual understandings, perceptions, and engagement with
climate change: Insights from in-depth studies across the world. WIREs Climate Change,

2(4), 547-569. https://doi.org/10.1002/wce.120

173



Wong, K. (2010). Environmental awareness, governance and public participation: Public
perception perspectives. International Journal of Environmental Studies, 67(2), 169—181.
https://doi.org/10.1080/00207231003683424

Woo-Cumings, M. (2019). The Developmental State. Cornell University Press.

World Bank Group, & Asian Development Bank. (2021). Climate Risk Country Profile: China.
World Bank Group, Asian Development Bank. (China, People’s Republic of). Retrieved
from World Bank Group, Asian Development Bank website:
https://www.adb.org/publications/climate-risk-country-profile-china

Xie, L. (2009). Environmental Activism in China. London: Routledge.

https://doi.org/10.4324/9780203879139

Xinhua News. (2020, October 21). F#ZrpE 77+ =4 " £ XHIERF T 1ETE LR
[Press Conference on “13th Five-Year-Plan” Environmental Protection]. Retrieved from
http://www.xinhuanet.com/energy/2020-10/22/c_1126642283.htm

Xinhua News. (2021, October 24). China maps path to carbon peak, neutrality under new
development philosophy. Xinhua News Agency. Retrieved from
https://english.www.gov.cn/policies/latestreleases/202110/24/content WS61755fe9¢6d0d

£57198e3bed.html

Xinhua News Agency. (2023, June 11). ZZEHJEH A EEER B EYI BEE L & 50% [The

proportion of our country s installed power generation capacity from non-fossil energy
sources has reached 50.9%)]. Retrieved from http://www.nea.gov.cn/2023-

06/17/c_1310728205.htm

174



Xu, J., & Byrne, J. (2021). Explaining the Evolution of China’s Government—Environmental
NGO Relations since the 1990s: A Conceptual Framework and Case Study. Asian Studies
Review, 45(4), 615—634. https://doi.org/10.1080/10357823.2020.1828824

Xu, Y., Sun, Y., Hagen, L., Patel, M., & Falling, M. (2021). Evolution of the plandemic
communication network among serial participants on Twitter. New Media & Society,
14614448211050928. https://doi.org/10.1177/14614448211050928

Yang, G. (2003). The Co-evolution of the Internet and Civil Society in China. Asian Survey,
43(3), 405-422. https://doi.org/10.1525/as.2003.43.3.405

Yang, G. (2005). Environmental NGOs and Institutional Dynamics in China. The China
Quarterly, 181, 46—66. https://doi.org/10.1017/S0305741005000032

Yang, G. (2009). The Power of the Internet in China: Citizen Activism Online (p. 320 Pages).
Columbia University Press.

Yang, G., & Calhoun, C. (2007). Media, Civil Society, and the Rise of a Green Public Sphere in
China. China Information, 21(2), 211-236. https://doi.org/10.1177/0920203X07079644

Yang, J., Gounaridis, D., Liu, M., Bi, J., & Newell, J. P. (2021). Perceptions of Climate Change
in China: Evidence From Surveys of Residents in Six Cities. Earth’s Future, 9(12),
€2021EF002144. https://doi.org/10.1029/2021EF002144

Yang, Y., & Stoddart, M. C. (2021). Public engagement in climate communication on China’s
Weibo: Network structure and information flows. Politics and Governance, 9(2), 146—
158.

Ye, Y., Xu, P., & Zhang, M. (2017). Social media, public discourse and civic engagement in
modern China. Telematics and Informatics, 34(3), 705-714.

https://doi.org/10.1016/j.tele.2016.05.021

175



Yuen, S. (2018). Negotiating Service Activism in China: The Impact of NGOs’ Institutional
Embeddedness in the Local State. Journal of Contemporary China, 27(111), 406—422.
https://doi.org/10.1080/10670564.2018.1410976

Zhang, J. Y., & Barr, M. (2013). Green Politics in China: Environmental Governance and State-
Society Relations. London: Pluto Press.

Zhang, L., Mol, A. P. J., & Sonnenfeld, D. A. (2007). The interpretation of ecological
modernisation in China. Environmental Politics, 16(4), 659—668.
https://doi.org/10.1080/09644010701419170

Zhang, N., & Skoric, M. M. (2020). Getting their Voice Heard: Chinese Environmental NGO’s
Weibo Activity and Information Sharing. Environmental Communication, 14(6), 844—
858. https://doi.org/10.1080/17524032.2020.1758184

Zhang, Y., & Orbie, J. (2021). Strategic narratives in China’s climate policy: Analysing three
phases in China’s discourse coalition. The Pacific Review, 34(1), 1-28.
https://doi.org/10.1080/09512748.2019.1637366

Zinda, J. A., Li, Y., & Liu, J. C.-E. (2018a). China’s summons for environmental sociology.
Current Sociology, 66(6), 867-885.

Zinda, J. A, Li, Y., & Liu, J. C.-E. (2018b). China’s summons for environmental sociology.
Current Sociology, 66(6), 867-885. https://doi.org/10.1177/0011392118778098

Zuo, J., & Tong, L. (2015). Weibo communication and government legitimacy in China: A
computer- assisted analysis of Weibo messages on two ‘mass incidents.’ In The Internet,

Social Networks and Civic Engagement in Chinese Societies. Routledge.

176



Appendices

Appendix 1

ERGMs goodness-of-fit (GOF) and Convergence statistics.
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Appendix 2
Appendix 2-A Topic Group Internal Density and External Connection Rates
We examine the strength of group connectedness through calculating topic groups’ average

internal density and external connection rate over the years. We define a group’s internal density
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as the proportion of possible connections within this group that actually present. A group’s
external connection rate with another group is defined as the proportion of possible connections
across the given two groups that exist.

Let N, denote the number of topics in topic group a and I; be the number of observed

internal edges in this group in year ¢, then the internal density of the given group can be

21,

expressed as D(f) = NotNesD)

and the yearly average internal density can be expressed as

1 . . :
- tZ¢, D(t) , where M is the number of years. The external connection rate of a topic group

with another one is defined as the proportion of possible across group connections that are

observed. The external connection rate of group a with group b in year ¢ can be expressed as R(?)

2E;
alNp

, Where E; denotes the observed edges across the two groups in year ¢; and the yearly

.. YM R(t . . )
average external connection is %() We use groups’ internal density and external connection

rate as indicators to the strength of their connectedness in topic networks. A group with a higher
internal density represents a more cohesive theme in public discourse whereas a group with a
higher external connection rate represents a more diffuse theme that is often closely associated
with others in the public discourse. Figure Appendix2-A plots the internal density of the
environmentalism and the development groups, as well as the connection rate across the two

groups.
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Figure Appendix2-A. Yearly internal density and external connection rate of the

environmentalism and development groups.
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Appendix 2-B Model Selection Tests Results

Figure Appendix2-B1 shows the test results for selecting the number of topics for analysis.

Figure Appendix2-B2 illustrates topics’ exclusivity (M. E. Roberts et al., 2014) and semantic

coherence scores (Mimno, Wallach, Talley, Leenders, & McCallum, 2011) in our final model

(K=56).
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Diagnostic Values by Number of Topics
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Figure Appendix2-B1. Results of test statistics for model selection, with K ranging from

10 to 70 in steps of 10.
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Appendix 2-C Top Words and Representative Post of Topics

Table Appendix2-C1 lists the original texts of topics’ high probability words and example

posts, along with a short description for each relevant topic.

Table Appendix2-C1. Major topics in climate change public discussion on Weibo.

RIPFRIE, R,
A3, VI

W REFMEARIMER, TAH
K, TARKK, BEFRAT, Rt
7, WZIRFSREEL, RECHHE
FEIF R RIPIEE, 1LBAIHR L
A, —RAMKEFEEHBCHR
Fiko

Topic label High Example posts Description
probability
words
temperature £k, =E, EF, | 21, FUNSEKREE EFH 2 | Historical and projected future
rise FRE, 20, 10, 58 Z26F, ANENEEATESIKTEE | temperature rise due to human
B, a2, 18 | RER, K S000 EEEAS S activities; temperature anomalies;
i B, mAELSRTENEEE/L | rapid warming of the Arctic and
LA 2012 XERERIEH. Antarctica regions; hotter/colder-
than-usual experience.
debate W, M, N1z, — | TR—EPELIKEE~ —LiF2£IKE | The public debate over whether the
H 2% FA, & | 2~ TRRMENIEREEARFEIEL | climate is changing due to human
i, 18ME, TR, | W activities, including debates
s between climate skepticism and
discussions about scientific
evidence.
impact o, %=, I8, S | [ZRNMEFE! £IKEE 30FF | Climate change’s impacts on
BLOEM RE, T | IZALEISRAT! ] #EEERFA | human society, including
. %, AL N | SSBARGERTT, 2REEE | ccological, economic, social and
KK 30 FRLATT I BHKTE | other aspects.
T, AMSBEISRAHAREK, o
oMY, WEKHENE
KRFEFES, LHEXRENKD. iE
KEESBENUEFBSRILTENE
YIRKEZ IR, MbEMIIERH
X—#%k. BT 2050F, EED T
A KA K ER AR N ER WL AR A M
., AMBERFRBESHID A
BARPX, TEMERLEY. @
RINZEBLERE, UAEHRR
MAHENREIR, SBLEHE
KEBRHI TN
climate MR, —i, RiP, | @ESFeFO HEFSRTEM E | Pro-environmental campaigns that
campaign XF, e, 178, | A —RBRIPRENEEEZ, HFER | call for individual behaviour

changes in everyday life. A large
part of this topic is about youth
participation in climate change
actions, international climate
conferences, and youth-organized
NGO activities.
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research MR, BFR, L | KRT—RBEHEX ([FEHIBFR | Recent scientific and technological
x &I, B, AR F (= B HFRE) / advances on climate change, its
#HE, RiE N | RERBREREEFHRET—LX | impacts, and mitigation and
A, R — RIS RSRBRELEREE A | adaption
&%
Us XE FHE, 2 | UINSRETL, 81 FREIREE Mainly about US-related climate
4, R, RELD, | W HXEZEESEHA . [SUME | affairs, including both
T, 1o, BUT, | EM RIBT] XEREEREBIIL governmental and civic actions. A
RE, NEKX SREWEERRRE, XRERETE | large part of this topic is about the
Tha, 81 FMERIBERLRRA US withdrawal from the Paris
Ak, 8 (HARHERY 108 117 | Agreement.
RE, EEMESLEREESKE
S, DUBA. EBSnB NERR
T B/ETAERN 16 BHINSIE
THRBOTEE. MINKEE
1, 81 SBREREEME HTIEAEEE
SRIHIE
earth hour INEY, HEBR, BAR, | EIEATH, SAShYerHEER ©) —/)\ The Earth Hour campaigns
B R BEE | Mt E FBUERR, BouHERSEAT
=, VEEN, IBAT, — | —/hBF.  (HER—/)\BY (Earth
178 Hour) 2tRERESS (WWF)
N ERSET LR EN—INEER
HHEEER), RETEE=RANEE
— 2 HX YA R £ 20:30, X
BEERHRARR LAV ENBEILFE
BEm—NE, SRR AT R
WNEBEENTHZHF. )
imaginaries IR, &, JOf, | [(HESIRTEHLMIKE G KR | Depictions about our future under
TR, B, =, | OB LEFHR— (BIRER) | X | the threat of climate change. Many
1k, BHE), A2, & | BUEALXE. E. XEl. B4 % | of them discuss disaster-themed
H® EHERE, BT —fIFiERRZE | fictional films, documentaries, and
BROWA, PR TXREEENE | artwork.
WHEZRRMRAPNEAN, BEL
7T 2015 F BT B AR R RAE
1R, &)
extreme KRR, s, HIL, [BuiEREHE: £BRTEEERTJE | Discussions about weather
weather Bi%, 558 B4, | REBSHEL T 4?7 ] AZREE, anomalies within China and at the

SEWERTI
==

BEFTHXERFERFLERRK
[, RERESEREESLEXR.
REIRLEEN, B 2018 F 9 B
k, FEHRAFFEERERS
HNCREERT, AHTELERK
R R RRERERES
¥, MR ERBRMER, 51T
RERGEHKARFIERITHXE
1% B, ALMURSEASNE
BHENRE, LEZSUREAERTHT
XL, AimSSIERTHXHIR
FRAFLEARERRS. B4, B
ELRTE, BREESFHEHAE
AT REFRRZRE TEERDT

global scale. E.g., El Nifio and La
Nifia, droughts in the northern and
floods in the southern part of China,
and extreme cold or hot days.
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’? @FEXSERERER: £k
TEESETEREESMHES T A7

polar regions

JEARAE, JEIR, Bt
&, Bk, 7K)1IE
&, K, 38, &
oK, R, K&

(B 7KHRR AEARARHIE R — KT 48
MER"] ERERTRFER-HEHHE
FERGF KR I — K HIEAY LR
BR, BEME, SARHEN, THE
BRI BIMNEEZ RPIERHT. it
o, [URZRERBKEREERD
SRR, ATFHRY, EMEREER

WMEREIT . via ERERM

Climate change’s impacts on the
Arctic and Antarctica regions.
Often involves images of skinny
polar bears, melting sea ice, and
wildlife habitat loss.

effect SR, T, Fm, | #FERH A AR 4 ERER", | Climate change’s (long-term)
WX, RE, k. | ZERR! EXRERBELAKREH | ecological, geological, and
EZ, T2, 53512, | HI/NR, BEIHNEFHEXERETE meteorological effects.
1B ., ATNSEERAAE, EERE
eRBRFTHNERENYFIZ—,
eMEFER, REZKPENSR
NERELT, Rifn, SETE, FHE
LB EENE TSRS
W T4k
UNFCCC 2 BEE & | #EERETE# (WHIEIR - B£S | International climate conferences
i, 12, 47, 11, ESETAESTESENRFHE Day | and summits under the UN
ZFF, SiEAS, 1 (128 3R8) 15kny! , kFE+E | framework, including news
K&k BR FERMIHIBEMEIME—X reporting on UNFCCC COP
B FTEhERT LIHEREAES meetings, high-level officials’
BT ASH FFER Kegmdtays | speeches and policy briefings,
B — R E R EAE R AEs 7 | discussions about China’s role in
RELHER COPA mEEERE international climate po!it.ics, .and.
B iEs O PTIsEE youth apd celel?rlty participation in
#Youth4Climate HKikFRH . S5TAT— international climate events.
BIFEFASESBETNES. 8
ST HERFHOFEN
7
sustainable #HER, —M MR, | Br iEER. 75, [IELWAR | Future (positive) imaginaries that
future B, #5, I B= R R KA EDISFTIE cnBeta A focus on ecological soundness,

A, BEB, AR, €l

Y

ju|

(ol

¥ - %= _cnBeta.COM = Hidk
R B RRETUHNE=RHRX
fi% RS+ T

poverty elimination, and security.

awareness &
action

[B)7R, EREE, A,
FE, WE, AR,
AR, B, |,
%

[HSBC il iR #BIG T —sk E 18
PA=PHAE, FERGEHAME
NTBE] KTAN., ZELCFR:T
T —HHEENER ekt
FEERAA T — K ENRA L9 = AL E

BERGRANBANTBK, IR
AN ERS BT AT SIENET
EEAFOB. Mg

Raising public awareness and
advocating greener lifestyles to
protect the environment and address
climate change.

economy

£, 875, R,
Phik, LA, K,
m e, 57, K3k,
AH

R, EfRERBEIURERZEMNR
FE, BREMTHAREFIHER
FHEZ, ERFRABXHESIERRK,
METE ETFTL. BERRR
. RRRE. EXARREFTEIR
MR EERE, £XREFGETE
BT, ARNNERERA M

Climate change’s economic
influences and financial
risks/opportunities.
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. RUHAREXREZMAERMS
iR RN ERIRE,

international & BKEE, & | [EEL (ERBE) S RERLER | International protocols and
agreement K, BRI E, th XMEEME L FRI SETL agreements achieved under the
WER EE B | (BRHE) SRERENR XHE | UNFCCC framework o within the
¥ROER, BBEK | EHEEE SRR UN system. A large part of this
topic is devoted to Paris
Agreement, which is mostly
discussed in a positive tone and
praised as a historic milestone in
global climate governance.
glacier & FINL K ALTF, 2 | [BRLERMEBRMNE] FAEILFL | Impacts and risks of climate change
tourism E, Bk, 5, H | 9, MEBKXREEER A E#HEIY | on glaciers, snow-capped
F3, IR, HA, T | FERIENEE, JKAEES, WME AT | mountains in China, and the
2= B —&WMETEVK)I| BB E R natural-oriented tourism industry.
. TEIEkEe, KBEARBAMIERE
MEN, WBILFTLUNE, ATEK
TE, KRURAERHE, FTEER
B UERTEESERRAIERHTT .
press HE, Bx, W, 4t | [ZTHEEXX PEBRAFL AT | Media interviews, press briefings,
=, i0E, B, i #ERE] 28 H, ARRBIREZIA#E | and news reports about climate
Bl B3, 1T @ | BEUNRIEAEERKERE: 1404 | change and climate policies.
Ptk HERAREHETRES, QFER
REW EEH TR, QR
SEZN, RERTHLIER. Eit
M, BECEEFHERM 70 B
FRARONIRE. BIML | R
B ARBR) ARBIREFRUM
extinction R, HFh, HK, | #FENRURT M RERN I s H# Extinct or endangered wildlife due
B E LT, B CRRFTEETTHIARHERERK | to climate change.
W,ORRFIL, W | %, XRAEDERREM KL
H, 8K 88 5 | A4 28 18H, HMIRERK
= BEPWRRFTETIFIA, HETE
ANBIENSBERU KL EILR
Y. BFE LT, WEMHIREK
RIFARRIA MR BEEINL, XA AS]
ENSBELTICESEMNRER Kk
PIRARE . @B ZW B Z0M
R AR
international Eir, &1 #£8, | [SHEFRRFEEL 2] B3k | China’s involvement in global
cooperation Wix, PE, JUs, | AR=, FHREX 43 E¥X, HELE climate actions, international

h, IE R, XPE, W
73

— N ERNEM X RERERE
. KFNERXR. FHEURF
TTRER, XFH—H-EEN BE
X—ERERABRREAZLR. &
A, REFWEERE, BUVAXK
o FEHRRPHERNREMATT
EHSIGER, BIERSTEZHE
SHhatE. Mgk

collaborative relations on climate
change, South-South cooperation
through the Belt and Road Initiative
etc.

green growth

%% BE, BE,
SR, THER
R, 70, AU, 0
5, i, (R

BARES WA RERESAREN
BEEAR, BRXUZREBLRNERZTF
B, ERNURENL. REESS
ENERRR. #HIBERRSILE

Discussions around the notion of
ecological civilization, including
sustainable development, green
production and consumption,
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RFESEER, NHETERATX, XU
FRREIAF A, HEIIRRAEHIE
Be RAKRBERES L, XE@|
HHZEFE. TUFEEK. 5|5
ZEERBREAERRX

industrial upgrading, emission
reduction and energy conservation,
technological innovation and
entrepreneurship.

low-carbon
campaign

ER, T, 1,
TH B, MR,
S, A B,
55

BUHK: FFRHEEREE REEX
THREZEANRD  2018F 6 7 11
BE17THNE 281N 2ETDRER
B, 6 B 13 BA% 5 M EERHKE.
SEEEVREECEENNERZ
TREEREEX, £EEKARE
METE RIATREURIR, =L
BTN AE . ATRNTRTEE
EXEE, BUMKAREX N
RASEE. RERNESES. K

BRITRTEEEZEES. B
, SREMNEH#MK, BITEE

£, DPREBRAESR, STRAEDS
XA REMAR. K, FHE.
T, TRAMBREERF AR,

FIELUHRE#HRRELNE, FRE
THREEHIRHE, AEZMNLET
—BHRFEENTEIIREE IR B
08T FEMTPRERIR. BTt
FOEF, BRETEREDER. FHPA
MNRFGE, BSENEE. KEK
W TERILEREAR, #—FRS

RHTERESR,

Low carbon lifestyle and behaviour
change, including state-led
campaigns, UN-led events, NGOs-
led activities, and international
events such as Earth Day, Forest
Day, etc.

business action

WA, T, ik,
AR, NE] WRE,
AL M, 5,

Hesg

NS

(7~ BRT ¥ ABA A E 2012 £
MEBEATEIE] B, M
BRT If B Bt & E SR MR & R
STF42012 R SFEATER
B, XZ2/ M BRT 4o $54E%1®
R ERBHX —MERERT, T
M BRT B mERELTMNEA
BRT 9= £, #EHFRECRTFE
& L TR B K R TS 3%

Business companies’ climate
actions, practices of sustainable
production, and other business-
related contributions to climate
mitigation and adaptation.

Crisis

A, B, IE7E,
=7 B4, B,
Rk, HifE, B,
s

[E£BRES ANELTRERN
B ONEENBHE] XEERY
EFREFF-ELEAAE (2R
BREEMXER, RNBERIEER
TAKDSE ERERANEE A0
R, T, RITRFHEALE
REEHNTERD. BE2RT, B
P& R B A RARNE 2T BE SR K I AR
HER. E— MR ATIABRAKT
BAZETERFHRE, AEKBR
RENHEYE . EERESA%L
RER

Ecological crisis in the short- and
long-term future at the global scale.

CO; reduction

HER B, BE
S, Z SR,

HIER R B REITHES FlRiE
=REEY, XNERBEVBESE. €
RN R R AN 80 fZ. A

Reducing greenhouse gas emissions
in areas ranging from individuals’
everyday life to national industrial
transformation.
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B, HEE, 155,
PEAR, o, M

AR IR AT RA I T ek
BUR, HPABAHEREME, o
fERRFRN AR TN . ™8

g, &R XA R eH
ERBENIBEEUUBES =S
EHBRITE HERIEE KEE
B MK E IR IH IR

scientist BlZ, W3R, Buly, | FBIE#2018 B DI/R3EH 2018 FEE /R | Scientists and recent scientific
IR, KF, B, | K5FF%$%F:William D. Nordhaus #1 | advances in climate science,
2R, T35, B8, | Paul M. Romer [UFREM( 1 SEE | meteorology, and other
E 4 SRRV MANKEIRIEMZ%2 | environment-related fields.
ST SIETRSEAREHE, 201814
DURE TSB!
smog ks £, 5%, SEZUEEBREESTEEE | Smog and air pollution.
BE SME Fm, | 0] FEMRER. FESKREEXR
ZRE, L B | £5 (SREZMEEE) , BHRE
5, 8] FBAZIAREN, BRF/SMBELEY
MEE. RERZERSTWEER,
FigMmmE . PR OERSRR
Tk, INREREWHE. FMERE
1. MEAGKRELEW. EBINET
REGH: SBETUERBPREES
ALk
energy BB RE, 54 | #2KEERLBEM LTI BIERE, Clean and renewable energy
BEIR, KPHBE, B | SRV KRKALRE N SEEL | developments, including policies,
SERER, Bk, 5 | (RO ELAEIR, BX RIS ME | production and consumption, and
8E, Aol R, | TUHRBHRMINAEARE. 484 | energy conservation.
RE IPCC iy, EHEER 2050 FX=
AT 2°CIUAARN BirER, i
AEELEESERER. BEER
MNOEBREHR DMK, TTHERRE
FEFBREN S LLEES, 76
W SCINA KA S T LA R B AR,
ALIX—BAR, — IR —EREX
MAE O] B4 fERE R N &
B, ReFAIE BEERXETH
SREBERMINSIKERRE. (B
FRIBET M)
CO: trading W, BHERL, 35, | #EEVIA [£EHEE 5™ | The development of the national
Bix, BB, ¢FH, | EHEEM FZREFRE] BExk carbon trading scheme and related
AHE, RE, @ HNENWNEETHIF T K EIKIEFR | carbon market information and
X, %5 w, EERENZZTHBHEZs | policies.
NBITRS, 2016 F45 IR ITESIE
EMEEMNFIRE, BHRAEEE
RHMAZ 5% BshiE 1.
energy X, B, TRE, | BERMLBAAEXTENR (2015 The state-led nationwide Energy
conservation T1E, 135h, Bk, | EMI RIS ETLERS5Ts1AK | Conservation and Emission
and emission TR, A=, (Kix Y HEBEMEE. BBX. BiEm# | Reduction action project, including
reduction R ME VF (B) , IEE. F/. B3I, related policies, Five-Year-Plans

ANZIEFHRT (M) EARE,
BAFEREAMRKLYE, BExmLE
£/, EEBERA: 2015

targets, volunteer actions from
businesses and industries, local
campaigns etc.
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iz, B, MR,
A, Mg, &7, 5
%, Rih, R, A

PAABRES ., 2 BRI ER
ERFEBFERLARAR, Nix
B AAY R E F R RIR BT
£, 1, Journal of Industrial Ecology

ZtEY, EEAANKESNARE
FER! MAILEBA. RTHEEREA
HNEBEEMHIFmMER. BAREFE
BRKEN RS, HRMNEESED
5%, (NEP—I, BABLRAN
BRI A 35%I0 £ R MA14ER
EERBEAERRR, £EAREART
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FEARN2-3E BAAYES. W
T1$%3 2, Environmental Science &
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W%, WIIHEEZ RN ShmHEEL,
FEEAFNEHRHERERX, FEA
MR BLERFERERZRXHE

Wo —, PEARNKRBARNXNIREE
Kor, EREMRMAE, WKL
MNFAREXES, =, FEALZHNES
ERAFBA, MAZRIENRSH
AW, ¥R, =, FEAZEHHY
TK, B MLz E, Nose-to-

tail”’, TAZHREEAFIEMABDGE
Z35, thiBREZAIE—KiE, ftE
ROREE, kBRE (SHIRHRY
MEEEERRER: £REEAF

29 FICEREMARSE (HY T
FHRBEETE13) . AREER,

RFMARYIEL T 680012%T, %
BRHERX—HFREHE—¥1E.
MUNFIEEEFEASLRERY 95-115
Tz, B)209-254 %, XLEHIR R

Climate change’s impacts on food
security, agriculture, aquaculture,
and animal husbandry industries
from local to global scales. This
topic also includes discussions
about vegan or vegetarian diets and
debates over China’s meat and
dairy consumption.
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RYART UL FEEICA . M TTEER
ENERFEREE, MR WILDAID
EFMBIERFIIEBUT E R 5 AR
RE, BERETMBEREN, 4
TRDBRHERL, I RO T,
MAMFRIZEERT, EBREA
REDVIZ4R, CANERZIZER
A, BMETEANIHAE, Lz
BTK. BTKEFEEF, FITEANE
WA ER. B FRE. BE.
B2, B, B, BHERER
Eo WS, AREFWARNIZETER
BEHDOMITHE RIE, XZ
ENHNERNEZX. BEFERE
ZIEH TR XKE, AARK
(POPULAR SCIENCE E Q= 4b:
“White Americans’ diets are particularly
bad for the planet! *) . EINAZEK
BRI ARBHE N a0 E
3. KE9% . XBIE. Angelababy, #
. FKKEN. INHKAEET
RINEEBERNBWET . EXE
IR EREN TR, "

international
negotiation

WH, i, RIR
FER, Kk
K, (U, AR
EH, T B,
KW, FARR

[BIRERT! | ERiEENEEE

SEZUSRERNRE—REEX
=, PERFRAAKBIREERE
E=HF, mItITFEAFTERIERET
EMENETURE. “BINERIPR
B, ZARNEE T, RINELMHE
T, RINEEEME, REMTALEE
FEX B PhXLEIEIRLR T | "M T
¥ @News 5§

Discussions about international
climate events, which often focus
on disputes or conflicts in
international climate negotiations,
the North-South divide, developed
countries’ carbon debts and
responsibilities on Green Climate
Funds etc.

technology

HikE 75, PE,
R, B, U,
BT, HE, A,
22

(ABHER: M EREERE
PIERXBA] ZEEFAEVEZI
REY ERITEN, WRIEBRITE
AN T—MER". 8ASH, B~
BEAFN@EX -—E-XEHT —

#: e ERBHE RV AEERER
HEFEROTERAE, FIERA

M. X—REWRSE, FTERHEEMF.
RN A=RARGAM . HE

. METHE, FRIEERSGS
bt EMAE~ . BEBH

¥E ERBERIE TR BIEER
RE. BFRERIN. £VEDR
HE. REGRLIEFRRERESF 12

NUERY 35 MEATEES, KX
NMABRIEREE,

Cutting-edge technologies that help
to monitor, model, and address
climate change.

ecosystem

B Y, RIF,
ARER AS
R, ZHM, R
th, fEA, &

#BEF AR R A E B ZTIEHIA
RTWE ATFERUEEML. KiE
EERNUFRA, BREFAEEER
WERMREL. REWEEIRES

Climate change’s impacts on
biodiversity and ecosystem. It also
contains calls for actions to protect
the earth, oceans, forests, wetlands,
and wildlife.
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Fii, PHEATE, FENBIREFES
R, FEREMAEEL. RiFLE
. ™A (THFA APP M T
HE)

urban W, B, &it, [(HEIRETEHHEETI# F5 | Rising sea levels, coastal erosion,
L R, R ER, | BEEAWTIECEAIEKR"] ENEE | and risks of coastal cities
e, K3, Rk, | AT ERTHGE 2024 F£45T 5, submerging. Also include
e ZEIE E’yé-%fﬁ&jmjj;gm" f=i5t"— | discussions about sustainable urban
BE. SEHMERE 25 K. fE4 %k | planning and urban lifestyle
2%, pREER, ERREHE | changes
B, 2% ’l—r’ﬁ%ﬁ(‘i‘figiﬁkﬂiiiﬁ
DT BERER, X—IRE
SEEN. KR
EPBs A7, R, 57, [7%F, IERXLESHER! | @E | Local environmental protection
AR, W, | RESKE 5B, ERBXAESKIE | bureaus and institutions.
K, T, KEE, | BERIEE=4, JtEXE XK/ | Discussions about environmental
BIE R | SR A H KA AIIERS | governance to address ecological
pa . ARIR (E F“ﬂ?:ltﬁiEffM’]Eiiﬁ degradation issues such as pasture
=) BXFERPBMEE, & | degradation, Yellow River basin
XE&RMNEE RS WU T SEEN floods and drought, water body
FIRHER S XKF EE’] KT BE poll}ltion, and threats to wildlife
Xil. HES DR EEE, sekeyg | hapiat
RIFERZR, I:l:t’vﬁﬁ Efiﬁﬁﬂ’]
BRI TKBEIRR, RRUER
SHEERESRVEIRESRGIERR
EHEG ABRXESHERER. EAX
BURFTERRI], KTUTESHIER
AXTHNEEERS . FEREXHK
BRIPE.
responsibility BE MW BN, | [FJEFERSEEZWL: EFT—EETL | The responsibility of China and
XEL i, WE, | ZBEE FEELME TR other countries to climate change
M, &, &R, | B, FEXREEASEAEGR mitigation and adaptation. In
B SRR ETL B EBEEE addition to the notion of common
4k but differentiated responsibilities,
this topic also includes discussions
about business companies and
individuals’ responsibilities.
Hong Kong, SR, Bk, B, | DERRUEBUTRNBEHIBEIERE, | Discussions about climate change
Taiwan, & DK, N, H, 8 | AXGHESBESHSHAEESEH B | in relation to Hong Kong, Taiwan
overseas R, B, AR (RFURY , ReTHKIES{LBERIA | and overseas Chinese.
B, FEBRFIRAXCERAS
EARERRKE, HBEROERES

EETRBERERAGHE TR
JEIS
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Appendix 3

Appendix 3-A Topic modeling results

Topic Summary (relevant)

Topic 73: debate

Topic_21: youth
evip

Topic 74: sus_d

Topic 46: enviro_science

Topic 41: energy

Topic 31: GHG

Topic 19: Paris_Agreement
Topic 6: research
Topic 44: climate_crisis
Topic 50: protect _nature
Topic 37: food_security
Topic 28: officials
Topic 22: US L
Topic 78: China_participation

Topic 13: . i
18: Nature-oriented_tourism

Topic
Topic 42:

Topic 52: extreme_weather
Topic 33: carbon_reduction
Topic 45; summifs_NGO
Topic 3: domestic_business
Topic 27: wetland

Topic 57: equity

Topic 49; low-carbon_devip
Topic 14: green_job

Topic 81: SDGs_ . .
Topic 17; summits_individual
Topjc 2; impact

Topic 63: art

Topic 79: fossﬂ_Luels

Topic 47: researc
Topic 55: climate_finance

ToB_ic 76: lifestyle_change
Topic 43: urban

Topic 24: ENSO
Topic 4: Eco-civilization

Topic 77: renewables
1 1d_meteorology_day

Topic 1: worl
Topic 40: forest_fire
Topic 36: wildlife
Topic 80: ice_melt
Topic 11:§_|‘9CI itation
Topjc 25: Sino-
Topic 72: carbon_neutrali
Topic 70: Sea-level-rise
Topic 83: Sino-Europe
Topic 62: agriculture

Topic 67: polar_bears,
Topic 82: foreign_business
Topic 32: vegetafion
Topic 15: enviro_protection
Topic 68: climaté_satellite
Topic 23: public_figure
Topic 39: weather )
Topic 64: beautiful_China
Topic 7: air_pollution
Topic 54: activism

Topic 10: water_body
Topic 69: ocean

Topic 8: press .

Topic 12: biodiversity
Topic 35:BRI
Topic 61: desertification

D — Togic 59: Sino-US_relations

Topic 56: food_consumption
Topic 30: polar”regions
—— _Topic 38: tourisrm_industry
—— Topic 53: natural_disaster
——_ Topic 5: typhoon
— Topic 26: global_devip
— Topic 84: awareness

T T

Topic 48: mtitigation_China

quic%fs: challenge = |
Jnlartll:;lpatlon

Topic 75: temperature_rise

Topic 9: intnl_climate_negotiation

Topic 29: UNFCCC .

Topic 20: temperature_anomalies

S_cooperation

0.05

T
0.00 0.01 0.02 0.03

Expected Topic Proportions

label

1C

keyword
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impact 1| prob FLMAIE AL K, SELIGHN, =4, B R, 3%, 7= F, T frex M, 00,7k, B R, 2, SECAULINEL S 4.5 R lift i&
FIMEIATION, S T 00, B8 h 7R L ML S 0, R R TR RN RN, T 5K score 0A,3E 5L, S B IR, TSk 10, %, 7 L F
T KA

2 2 | prob =M ELFBEEEAAEMBLREL NIZ frex —DIERREFFIZEFEEL EFAR lift FfE,
—MNEEEEEFEEXMECHERE ERELE score —N8F I MBENIZRE THEHE

hi-tech 3 | prob :K£,5,nasa, Bk, K2, H, KL SR A TR FEA frex K=, K17, K2, BEK, A TE 88185 A nasa, FRZR, 1T
2,2 [8)uf lift dscovr,epic, /188 A, E BN & .IMTE RS, KEE, EF, KT8 score X &2, nasa, K= RNz, ki7,

AT B4, A 8T8, ABR, X
China 4 | prob FE, TR AE,PEBA A E.EERA.T95,84, 85— frex PE,FEEFAIEYAETH.EER20.ERN
action = lift XA EAFERF BN ZE.8.2 8, 71518 4 3K 0UR %4 score FE, A, BB, KELIEY, T35, 00,8
BRI TmE

research | 5 | prob WF5%, PRIRE 1B, LI, P BB R IB T A SR G SR frex AR, T3k B E, R B, B R BN E
ViR, Lift shER, T, B, 0 R, LIRE VLG T, FRE MR, B E RIRE score R, T AEY), 1118
T, PR AR, i*%éﬁ,’fﬁ% '

smog 6 | prob SIE.EREHEEERENEHZZHOERY BARTE frex EENEMEREE.EY B SKEME
FORR KRS B, ASX ift 552,18 KEHR P ELRA. BB XNE, B8 5 E score NEMRE/REE.FE,
AEBRAREMEBY BHAS 245%

EPBs 7 | prob AZSIREL IR IR, B, | FMERIPI L R AR, R E frex SKE8, B, T .57 BRLFF 0 B 82, 55 M, SRR R &, ?”ﬁ
L1 Tift ZEOH, 18575, 8L R B35 O, SR 55000, 2. £ 1, B VI, 32 4% score AEZSIRBE IR IRBE, 0 L, R85, T P B, 5

T,/}I MEI
green_ca | 8 | prob —i. fRP.MUER. 175D, N2, L ARIP IR, PR R HLF frex HBIEHUE. — B IDEILIRIPINEANT
mpaign R,youthdclim, % 75, B30, BAAF lift BR,—& ./ NR VB, TR a)l,thechmateconnect,i%#ﬂ%i],Mﬁﬁéﬁﬂiiﬁé’ﬂ score —

A IIEME, A 28 08 59, IR, R L 1750, (REP, 1

climate_ | 9 | prob T, K 5% RS R 200, X 8,8 E X, BE K frex TASERS FReEALIEXBSEE
scl E SN KER SR it R LR, BEAR L IR%.50 T RE D RE Sk TE,ZX X, E L enso score Tk, Fi
RS EKIRRSBARBEESERR X IBT

challeng | 1 | prob 23R kA 50 31, Bl AT 3 o) R A, I frox DOAR, PP JATE, 23, M, S ER T 10, 6 6, O, Y i
clrespo | 0 | B 5S), 846 P BT T B P 2 5 B0 HHER score LI PR ATL I £ 215,70 WL, PP,
nse SR

pop_sci | 1 | prob 5, B A, &R 51— BR XE, A RRH frex X&E, 24K, EE ISR ELE EE lift
I | —8, W, & B2 T, natur,natureclimatechang, B} 53¢ 3, 3 AR ETI, T £ bull score FFR, & &/, X &N F KU LE,&
S WNAR S =FN

officials 1 | prob iz, 4K, B E, &, R R BIRE, EL, B A 455 frex K, E2HHERIEES E%,%Jﬂu, 5EFEFER
2 | litt B EEEH AE S, S kL6, E AR R REE. SR 5,3 score ¥ ii,%ﬁ&,ﬁg?&iﬁ,tﬂﬁ,ﬁ/lﬂ,
S0, E%, 8 BESE

Paris_ Ag | 1 | prob BN B ESEAS IKF2015, 0 E & ELER12 frex BRI DRE LR EXL I E 2015225
reement | 3| {i7E cop21, 43R A lift cop2 1,37, B3 1, A 1,7k bL T cop22, BB BR, BN AUSR 11, 430 score BRI SIEA R,
ERINEIE RN E L DRIEH,2015,295R /)

GCF 1 | prob ki, KBRFER,EBR AL, RAER I CETES RERE frex RS RUERLRPERBALZET,
4| B R BT NB USRI lift gof E R BHH R €. RS REB ML KEER, EE RN score Kifh, KR H
RASRKEFALET A ES R B ET

press | 1 | prob 310 A A K1 B B R B U Y frex Ao 31, BU17 1o K0 1 AR ST K R 55
5| 1ift 5145 httptena6xbutuz, £ 454, 37 . 4R 15 X A 52, 252 B EL M0 1. SE % score 318,445 147,124 421925
8. E1%5. 5, T

climate_ prob #iE, T E I, B, 3 E, R 55, TR U, R =, £ 5k frex BE IUI R =, 5% P2 £E 508, LN, 2, = 2,8 %
satellite lift B B, & S A T, KR B2 % 59 0 AR B, AL S S0 06 UM R, 48 )0, K AE P 5, SR B2, B2 score T2 UM, E13E,
BN, 7R, 25 A E SR B EERKRE

N —

innovati | 1 | prob T B B, BUHT, & &, FI A, FIR BHE = b U B2 3t frex T B, BIFT BN 37 B, RS, A= b, Se i3 B2 B &

on 7| Nift /NAR, P N A R R R AR HE T, R BE. BR AT score BB AR, B Wb B BB, 758, 7= . HE T F
i

wildlife | 1 | prob A& 3Bk, B, £, £ 7K BREREKHINE, R frex AL BRASERFLERER ML KD T2,

8 | Emklift e, BER T, 2 BE ML A AL T TR score A 3R BR B0 L0 EFRBRAS

BA % T E

pollution | 1 | prob 3RIE, (a1, R, AR, HE, SR EETRIEE B frex TRUSTH A, O BR BN HIRNEH,ER

s O | AREHERETR ift 1PN EBRE, SRR Y, 0 & T NERELE R, E score TREE, BB,

?—l/_zkf’_f%,ﬁg/;&,/ﬁ /u,/’ix,& =T _L,S()L,g.

194



us 2 | prob RE, RS AFAL RE FEBFEED, 5%, BRI E 8 frex £HE B RED FE AT, ERILEE,
0 | RE3%.E0%,EE lift EFTINN pp, AT M5 A, B 5,554 epa, B RA M BEHT score EE AFHI L, FL, 2
GRH.EAED AE.ERNEEEDE
extreme_ | 2 | prob B3R HRSRRALR S E2019. 8 EEH RS, LUK —EFHE frex T MRIRAL ALK EMRIT.HA,
weather | 1 | 5P 78 # lift B, RIE, O T, 0E B E, 1850, RAE noaa, K18, 54 score RS RALLITF. BHLLAEERS
283, R K
activism | 2 | prob BA, % HEEBNE HHILRER SEES, DL % ER frex FRWE, LLRER,ER B A, EHELN
2 | &7, B, R EL1E lift leonardodicaprio, 7 M A% TS 3, L /R E TR, R KB L billgat, {27 BE AR F L, K score HA,
KBNS L /RE IR, 5 R TR 1A4E, LR 55 E, IR iR
forest 2 | prob FRAK, BT, AR, EFR, AR, BB G, AR, T T 8 ZR 1, AR R frex MR, ZRAR, I MK, A, MRk, AV AR, BT, T
30| PhER Lift AR, DA AZ AR SUEH, A B 4P 0K, AR AR5 S 35 4K, 35T score ZRAA, BT, MRk, Ak 7%, 0 T3, I AK, R
%, ERR B, ERR
precipita | 2 | prob &K, 44, FE,FEIK, E E,FHAH X, KN, S % fEKE frex &R EKE DD EMABNBES. X HER LR,
tion 4 | B it EWEAEWH, LS. L T AR\ LFIZ D, KERW, 2% score & NRE FEK T BKE FEE
KAEF R, b A
UNFCC | 2 | prob K&, &1 24T 1R A, SIBET, FF2I77.c0p26,11,12, )5 frex {EFLAL], K5 ,cop26, AT, R4 JE A RHET
C 5| F,0EE, W KR lift unfee, RHEAE 2 MER/AAL,E —+ = B IR BT R B 55 0045 B, R 4L, 8 +/\UK score K&, %8
2975 FEZR ALY, S cop26 AR RIHT S, R4 2% A R AL JB, 2417
Meteorol | 2 | prob t#57,7K, 38, 5K H,5F, S&.2020,KFIE S KKK frex SRE,H57,323,7K KB, =83k A, KRR A,
ogical D | 6 | BB lift K E, K2, > £ B SR H.7K 8,k H,323, 347K, 2 B score 57, 5% B, 3 8,7K,323,7K B /K ZGE 5 E, 4
ay F,FIP
urban 2 | prob T, M, A8, R, S, 2 8], R L BN frex BT, S, 08, 8 1,040, F £ E R BT R
T | AE lift c40,38 ZF RN, B8, ths, 2 8, AT, AR B LIS score 3T, AL 22, 3008, 1R, 1R 11,40, 8014, 3
XA
summits | 2 | prob EARS,KH, S, BIEEIL LD, FID, SR IXE, FESBUE P frex Z04 B, L0, 3% B.F 5,8 #, RER T
8 | #BUEB, S, T3 lift 3R B.cop20,lca, BILR, IR 3R, B4, 27 18, FEHE, =0 0, 25 & score SARAS, K HI, S04, FETE 4
IR D, A UE B SR RE
contribut | 2 | prob FEAMH. ER, AR MEH,BERZILTAEIE N frex i, T AT, SR, 8 EH. B2 B AS.X
ion 9 | B2 lift inde, KB, BIE S BT, W4, 5k, £ 18, (A B 5,528 score TURA M0, B3, 16, TR R BLR RS,
WS IR R
IPCC 3 | prob R &, &7, BUR 15 LI, & RS, & 8], —fh.ipce frex R & ipce, 1Tk, T 171, 288, 576, B, &/ K B, — . ERS
0 | Iift ipce, R B, 35/F osrglobal I 71 4R &, & K2 B A S R 2 308k AR, 22 86, Fh El i S R B% score 3R 45, % Fnipec,
FHERS. B TILBHAGEB.IEE
GHG_e | 3 | prob HERBLBESME, SRR B, BHE R B, KSR frex B, ZS(ALFR B = A HERLHERE 002, B AL,
mission | 1| @/l 2397 70 lift ccus, HERD, B, n20,— E4L Z 5,501, 3 EE co2, AL TR, 35X score HEML SR = S, — S48 HE
E, B Bk B D, KR c02,2 1
Eco_Civ | 3 | prob Ei&, T1EFRE. Hdt, A5 £ 5, KR NE,E SIS frex AUELIE, M A, 47 EH#+ = 1.60% 2
ilization | 2| if g lift 481, 7 h &4, 2 ST AL E 55 B A 7B S 82,4045 (R HI B AR BT SE AL 5 HE + = F score 4 75X AR, B
W R EL N, P R S D E, e HE KL A S
UN 3 | prob FFIK, HAFEHT, TR, BESCET, MF,APLIEH, AS AN EE frex H4FFHTBE LA B BEAME, AR,
3| AAKESE AR BESEAS FRTE, RN it SRE R PR BE ERE S ERE, DY REE X ERK
LW KB score SBE L HHFHAMBRKARMEHEARSANHKEERS, FEKE
risk 3 | prob SE HEE, ST WK ABFLR ST LR TR EEIME frex TIRTE TE.BELIEASZRTLESE
4| =N AR AR Lt KRR, S IREEE TR L B, 5 57 BB, 652, T HL, R & score ZRE, £ TR EHE IR,
BERSESBAL.ESBE RS
global d | 3 | prob K&, &1, L M7 R ER, LR, L5 BiRAR frex L, I ER,TEERA,—F 8K EX M€
evlp S| R FREKEEYHE lift DR, B A I8, AR AL B B B 4, 80 3 X EFIML A FF AL score SIAYE,
A1 RE,—w—88, %10+ EER, R IE L EE T 7,85
regulatio | 3 | prob E[FE IR, EBRL, F5 L 40T, [BIM, B2 2 G 77,40 25 BR 3R frex ENFE, SR 28, Bl 3R 3T, BE3d, BB Rl B FR i BR 3R, 40 2K
n 6 | lift B2 BN BT R0, HESS O, B =, T U, EN AL BN, AR EL3TAE score ENEE L3R, ¥B ), B0 2 Boie, [ UR 3 T58, 5 24,
N B E
UK 3 | prob ZELIRE.FRFTF M E H. Mk, 26,11 KL 9MNE frex TE, EE BT, A8, 2R, 5ME, IR greenisgreat, {23, £
7| FaUE Lift TR, b B ET chrishuhn (RS9 5, £ 1818, B /R £, 298 0h, 35 E, FL 45, 348 score T E IRE, PR IEH EE R
IR, 3R 2083, 2B, 5ME
scientist é prob FIE, B, K2 AR, 20, 8 4 K8 R R frex R, H0 57 5,2 B+, I, 75 4, 3K 5t 3k

& lift ZEEDURR B4 BUE I st ERBFR RE, R R 15,128, 8 IUREF 2L, 585 score BIR K Fhe.brt,
KR E5 S R R P ER
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renewabl | 3 | prob KBHEE, R, KB, HREIR, B A RETRL B8 0, IXURE, NI, IXUERL i BE frex JER. % BE, BB M0, BB 3, pvtech, K BRAE, Hr A8 R, X,
e 9 | B, KRB, REB lift B3y, 48 4 pytech, iE8E, KL, R BB 88 11,3 M, 3835, BB M ,solarzoom score YR, AR BE, R B, #TEE IR, 5
A BESR AR, XU AE, XU, EE 3, BB )

Europe | 4 | prob B3, % E. BN, EE, D3, BIR, 12, 1B IE S .7 frex B, 7% B AR5 /R BRIT, FE E, B ve ik B g 7, lift 522
0 | BAMEHERMNEESFITL RN E RS BRE KPR BT /R,DE A2 score B EE,EE, KM, 55,85
7R.g7, F B BRI, 1

intnl_col | 4 | prob &{F,273, 3k, G, PR RIS & JE 5. FHTR, 308 frex FHI S P8R B4 IR, & 5K, £ 0. 270 B & 1F
laboratio AR FE lift B9, L8 sde, HIR, 3y, 78R, inbar,nbs, &I, BT 3K score H1EZENFEAE M NS ITE,
" B ERIDBER

—_

2 7 [ prob SR TR.B5 B A BN AE BB frox 08 TR B T & 57 A FIE 5
2|l B TN T EL AT, 00, B P 2T score TR, 45 ALB AR BB IKE Ao R B IR A KRB

43 4 [ prob .5 T 5K —T5 LIE B2, 5,1 frex Z, R0 L AE, LI 5%, % LT AL0.0% i %, K55
3 | AN AR AR RS SRS score £IB. KT KB R U6 SE FLERNE, LI

cquity | 4 | prob iR, R AR IEMHELIE L E XS MARS.AK frex OR AR RRAR ) LERE RERS AT
4| BB FM i R TA GBS RS MR RR, S B EL TR A 1 B AN AR B4, %038 score R T

BARBRER AL RYBERS LB M T

mitigatio | 4 | prob KT, BNk, 1B, MR TG tnc, FeMe, 5 7B XY 7, B3R frox KX UM tne, T AL, % B, TR, W, 1B 2 0, e i

ndadapt | 3 %w,mc,mﬁi,xﬁﬂfa,wze,m,ﬁmm,;ﬁ&%faﬁscoreJzxq,imf,ﬂdf&,mc,»ﬁ%,;%ﬁﬁ,itsxg&ﬁm%ﬁ@,ﬁ%%

enviro p | 4 | prob SRR, B A, R, B 7. HE T, 2 01 L P00, B BB IR frox 1831, 3% ik, B, BE ML AL, B A, 958, 0 B 2 B B

rotection | 6| 3 47 lift 23296,24888,560113669, 5241, 71 LB, K ABH. 15 8. R A SRR 42,38 5% score TR, EE NV B8AL. H
183 LB B, R, I P EL

action 4 | prob SUERZAL via IR B E ML D BT AR B BN FA frex URZUVia ME DA REFEBLEX,
T | BAREACTE R lift SRS D via BARE), BT AR AE E AT L H A score SRZAL via 2|7
BEMNEZ L B ERBREIZR,E B RE

temperat | 4 | prob £IR, FF+, R, 15, KFFRF & RCE 2 HL B E frex EF+FHE TS, 8 FELRK AT )UA, Tk 1k,2100,
ure rise | 8 | AKHHLK lift J34> 2, FH18,400ppm, EFHIEAE 2, K BE, T FHE, LI BT E score B, EFL 2K FHE ISR
REBFEAHERAKEGFE LT

carbon_t | 4 | prob &, BRAE. T 47,1 & ELEHE R 2. BRI R AR frex B3 5,32 55, 38 7 2, A% BRI 1o a2 ok B 8, 52 59 T B A
rading 9 | lift X HEAILHEL X P T, X PR G RNE R B ELIRA 5, B & score B HRHE, T4, 5,552 5,11
RESTHEH R EE

degradati | 5 | prob 11, BB . RERFTRMLRIPIEE PTG ML HEFE frex RERFURMNL, L, BUKEFRETHER,

on 0| REZIFIES lift hes EANF A EbiE 8D, Tl SAFFIR, -+ B4, B A 2, R 8B, U8k score T3, RE
B IORBUER KEHRREEE G IRE
covid 5 | prob &IEHE WE, B IRITIZE EIRRE MK, B0 E frex TERHE FE. &8 R 17.c0vid19, [ 28, 55/ 8. 5

U sk 0 lift RS covid19,— 3k, — i #E A, A, SRR M NB B 55 X score BB HTE, BIRFS E
BLRS AT AL BRI

temperat | 5 | prob S8, T, XK, B AT BEA. RE LT fex BEL,BESEASSEEABWEARLET.
urefano 2 | Flift BPAES, RS, FEEHHIWEATSRIETEEM SR AR AE score B AT, SR XSEE,
maties 774 RIESURER.AW

youth en | 5 | prob FHE, EF,Z 5, E ., T1ERKI 18,500,841 frex cycan,1BEE, & 185, IR 2, KR E, T A, 35,3k, B¢
gagemen B lift | -2, EE # youthdsdg, B £°E 1B H 5, 1B, HF 8, cycan,unv, ST 4 score H 4,188, cycan, BH IR B, 5 E
t ANIRB 25 85,755

w

local_cli | 5 | prob H#), 44K, /IR, SUZJREE BIK, HIR AT, — /1, B frex H4E, 00, FF 10, B FF. & X BT BUR AL, .S lift 112,
mate 4| kR B R, RIS, R 2 BT SR BUE, K Y score FEMMRIE, A K, 70 VR, TR R, R, SE T AR 9, B K BT
energy 5 | prob BEIR. A REIR B AR AR il R A B BB B RELIE TR frex KL, BEIREERIR G M RRIT

S| BAREL S AL B Lift oilpric A8 K 8 ,opec, Ing B 57, HARLEE it B 4R i, 3 ML I 5k R B score BEIRLBAE

BERBR KRR BRI A TUa R LA RS

natural_ | 5 | prob R, R LKEFHSE TR SEREMKIAE frex #Ri, RRK K, HOR IR, HK BB IE N &, 2
disaster | 6 | lift #i, FHEE—IB PR IAR, RN E, R MK, L. RI8,1BE score 1Ris, KR, E 4, T 2,58 KB AR BKEKE,
Eco- 5 | prob @i AR EE AN EREBRELHEETRS frex [T, FH KB ZLES, BRARPR ERIF,

system | 7| KR ISH lift KBRS, B E AR S LB R IR KSR BIAE B R FH score [T, FH0,4 75,551, K 5E
BERP BRRP XA EER R

lifestyle | 5 | prob Fg, ¥, JRE R M. 45 F R D AREED frex SREEAEFRZEKRFEER R KR ER lift 14K
8 | £ EFR TR IR SR NERTHREE score 12, BY RBKRAXTLRBEFRA LR
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extinctio | 5 | prob BAFIIL Y, K4, zh 4, WEA, £ 2 A S 1, A S 50 iR frex SEUIN,RAFI L, A RHE WA, K46, 3 1L, 309, %8
n 9 | & I, AR ift 30, AFIT 1A SN, (2R T, B 1L R iR, KB 3R R R, AT score K&, 7, 73,
TRAFIT, 5, K B AT S, 5 3K, 2 UM
/60 6 | prob &, TS, EZE,45 B HTET M #ANFS fiex TR IANHRELENEAREBFRNDILEDE
0 | = lift b+ Z1&DSLER T INEED,—E =R PSR RELE score TEMNBELE, Z+HNBSNE IR
BEBRNEMNED
Sino-US | 6 | prob 3%, a7, & 18,077, B, 5B, F 77, WA FE PAHE frex PEEH TR BAF P PEXR B F AL
U\ 2B, e lift XEER B, 558,55 8, 2 77, R BN 24, 1 35, 1 &2 ST 30 score 3, th 77, 77,36 77, A & B, 1 35
XR.ZE E&EHEAE
polar re | 6 | prob JtAR.Bi{k,ILAR A, BI AR, R, K, K35 0 X7 K AR frex JEAR, JEIR A8 AR = 5, I8 K 5B L AR IR = KB B
gions 21 UK Nift VKR ARFE L VKR, JEAR A8 AT ARBE 22 1558 58, 52 UK, B &R, IR BR score EAR, AEAR A8, Bk, B AR, 1 38,58 0K,
KEBEZB,KKE
/63 6 | prob A, TFE, &7, 384,2017,10,29, 111,35 2,83 frex & K,gdp,BER 278,548, Mhig, AR, E L2005, L5k lift
3| BIBAZINTT, B2, INIE.51,0dp, SEE FLL, A R, B RLT score INE KX, T, M8, 52127, 18K, (5, F%,2dp, AR
M
documen | 6 | prob #ZE, X4k, H, 0 H,LERA R IEEER. TR ESE frex A BEBE.ZREZAREH.EXAH.FE LB
tary 4 | lift BTGB, E B ML 868, R PR score B, LR A LA B ER. SR SAR EE R
agricultu | 6 | prob F b, FiE, (B9, =B, SR KRR, E MR ED, £ 7=, F0F frex (54, /KRB M7 2B E R /NE, T K I0HE R (54,2550,
re 5| KT ift @B 5 R SR IS B R RE R R, T I A, KRR IS K score VR4, FRAE, KHS, fo b, 7= 8, N, R
R.AF A, EK
green_de | 6 | prob £x63 (R, &Rk, H AL (M A R TR NS KB AR 2021 1E5) frex 556 (KK £/ R B see, NV .18
vlp 6 | BRI teg, £ 4T lift R B 1, cati,cteam,citi,scti teg, R %7 1%, S M 77, 3L 8% BB thefutureacademi score 22 63, (KRR, £ 8h, (535,
R KB R R, BV SE, T 8E, R B AR see
167 6 | prob IAE R BER.EZE T HFINA R IKL MG B frex SPEE, KGR RBIE, £ BSER MR FINBIE AR, E
7| # it KIRh, T LI 8 S R R BRI R B B AMEN, B . B S, KR score R, R AR, B2, K UL BF S0, K ZE,
SPEB EER ME BIERA
photogra | 6 | prob 7K)I A%, B R B K FH 18 0B R B, — 3K frex 1018, B A BRI KS I8R5 3L BE FILE R, —K
phy 8 | lift @ A EH A, FAAEIRIE IR B KE BE,BH,EL T score 7K)ILIAIE. BB L IBS M, 4, FHE RS
BI0%, HR
gov 6 | prob ER, b EEEREEELANZE. BN A frex FEFREZEFHEL. PONATHREEAHEZ
9 | lift natgeotv, fal & 1, wechat, E 1% 2B, FT UE, 2512, UR W0, 46, B 1R 467 score Huls RMZE, .5, R BIK.E A 1L,
2, 2=1%
biodivers | 7 | prob £, ZFEM RIP AN, BRES K ESRYG, T copl5 frex Fa, ZFEM, A W,copl 5,305k, B TIE, NN, HE
ity 0 | +FR R4, TR lift magei, EIFRER, T A Y, B 2 BELR B EE FER,copl S, B TIE,FE score LHEM, &
),/ 3P, 5 5 copl 5,/ Te Rk E SRS, T, £S5 H
sustainab | 7 | prob ZJ&, &5 EFR IHSEA R AS LA AL R T frex THELARLFAS BEEIREARAE,
le devlp | 1| J57 3548 lift T4, REEK ZE TIHSEER LSS ZF RIS BR AR, ZFER score TR R,
ZF e kR ERR B BURINE TR EK
future 7 | prob £, TT HE, 3 A A, 1X T, KK, AR 1B R E L FTE frex T18E,5, A5, X M, S0, 0 180, A% B BKRE lift 35t
2| B GIFRRRE SRS, EE, H LA 25, R, T 8E score T AL, B, IXH, A, B8, AL I B ELFE
/73 7 | prob #,0%,1%,8F 8. BN ER AL IMEAS frex )%, » ,E IGIAME, 25, Bk IGIAMAT4 18, R IE 18 lift mr, K ER, B,
3| ik A AR AL B KL KRR BT A AR score 35,38, 07, BLEY, A8 IS 14148 A, 150 B
public_a | 7 | prob &£JE ARHEFMNERFEAEIRENDANITA frex £555N AT BT RIR BE LR KR BB
wareness | 4 | 3¢ A A lift 4847, 8 T, americanenglish, 455, B % 17 8, 2 875, T, X 4T, BN, RUE score 455, M, 7R, M8
KT 35, AR BRAE V8, 21,/ VB BOR
policyma | 7 | prob #rAE, I E R, ¥ 1T, BIR, 31K, R IPLHLE, B R, RAE frex 37, IR, DT, REE, 1 AR U B R F i, 7
king S| lift HEE FE S TIER RIS BRI, 5% DHT 5 score 3%, &6 AR DET 2, SRR E
NE AR RN
Glasgow | 7 | prob S, {78, ES, RELEABUR, RE.21,581,20 frex 750, RBLIES BEEE S B0, SE B RE L EE
_Declara | 6 | 77 lift BEAE S, 21780, 16 H 2 7, REU K, B8 M, B S AR RN E IS S score (781, SR ES S TS, R B
tion ol 3R B BB
ocean 7 | prob JBEEK AESR G MR, LB A Y, M RIP, Bt 324 frex M0 AR, B XA 90,8 (b, M EARE B K,
T BIR B EE R Lift RV R, RS Y, 15 TR BR L LU RIAK, I8 S A ), B 85T score 33, TREAE S K,
T N ES RS BRI iR 85
crisis ; prob A A, X, Bz, LT Eilf, 7 A8 B2 frex AL, A N5, S G AKERKAZAENE.FET lift

BT E B AL B R B LA A B, SRR KB, R DR, score AO,FAIETAZAKHRIE,2050, I,
12, NBURE KT
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palacocli | 7 | prob ZKJII, K, &I, 48,4 X, S s B8, 85, AL, AW frex K WLLZE, BB &, 5, 3 FE /0, 7K BRI, KR, B
matolog | 9 | lift gk, K HR, R, LA, SEER, B AR, KGH, UK, IR R, SE 5 score K11 HASE, K, B RIS B, T SR I IZ 66, /8RO, K L&
y A

carbon_n | 8 | prob Bz, S2HL B FRF1,2030, 5 HE, L AT, BRIAIE, 7R1%,2020,08 % frex B AR5k Fh 1,52 3,2030,2060, FRiAIE, /1% I 1E, %,
eutrality | 0| g7 lift 2060,8% 5 F0, B #7, 58 7 S B 6F7%,2045, 520 B 57, BBk, 1%, 523 score B 7, SEIL Bk 1 F0,2030, 8014 1€, m HE,
7%, FHER,2050,2060

business | 8 | prob Ml 3%, A F),FHAE =17 K FLBUF, E RS B frex 1 E, 8 = IR17.18 5 esg iR R, A L=, k31

L | 478 lift esg,ogci, 2 #, letsdonetzero,scotlandisnow, 3% /R ,abb,re 100, 7/ 5,450l score 1MV, 3831, /A 5], 4% 22 384
& esg, Tl R BEIEERIT

meteorol | 8 | prob &, S & RXBE. RS, TR BRSEE,2021,FH frex +A[EBRBE HR,S%EEFz, L RS, &
ogical_in | 2| wy& lift 7 8,10301130, % S, 4K, Boti, SR 7 F, S & M, T 18RI SE =, BRI 4031 score SRR R AKX,
cidence SR BHRRS R RE

tourism | 8 | prob &, K AL T 5158, 1 7 A0S, B K, S AR B UL ER frex 5. S, B X, B M. =8, 5 U, IR, video, S 18

31 BAlift S E, S KRR AN, B R B T3 A I8, HE Y, B 5 Wi T, B B score HTEEL IR B, 8, 2K,
B HE, EEKSW,E L

future_i prob IF7E, 5,317, K&,k 3k, B 81, .4 £, . RN frex IE 7, 5,347, B B, 2,k 3k B SE.RIN,A B lift 1F 75,38
mpact 4 | 43,7, %, RIN, B 8,84 8,55k, S % score IE7E, 7,53 17, 5%, 8%, B a0, 2,4 B, RIN, E

fee]

Diagnostic Values by Number of Topics

Held-Out Likelihood Residuals

-7.22

8.8

Held-Out Likelihood
-7.28
I
Residuals

-7.34
|
8.4

T 1 T 1T T T 1
50 70 90 110 50 70 20 110

Number of Topics (K) Number of Topics (K)

Semantic Coherence Lower Bound

-120
|

-140
|

I I I I I I I |
50 70 90 110 50 70 90 110

Semantic Coherence
-130
I
Lower Bound

-17100000

Number of Topics (K) Number of Topics (K)

Appendix 3-B

Table Appendix 3-B 2. Model terms
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Terms

Reciprocity

Transitive

triplets

Indegree
popularity
Indegree
activity
Outdegree

activity

Participation

ego

Participation
alter; Follower
size alter;
Verification
alter; Expert
alter

Outdegree

Indegree

Participation
similarity
Average

similarity

Effects

Description

Mathematic

expression

Reciprocity

Transitive triplets

(transTrip)

Actor popularity
(inPopSqrt)

In-degree activity
(inActSqrf)

Actor activity (outActSqrt)

Endogenous network effects

Tendency to form mutual ties

Tendency to interact with those to whom an
indirect connection already exists (i.e., forming
closed triplets)

Tendency of actors who have high in-degree to
attract more incoming ties in the future
Tendency of actors who have high in-degree to
send ties to others in the future

Tendency of actors who have high out-degree

to send ties to others in the future

z XijXji
J

Z XijXinXnj
jh

Xitf X+i

xi+\/x_+i

Covariate-related activity

(egoX)

Covariate-related alter

activity (altX)

Network outdegree effect
on participation behaviour
(outdeg)

Network indegree effect
on participation behaviour
(indeg)

Similar covariate value
(simX)

Average similarity in
participation behaviour

(avSim)

Exogenous covariate effects
Tendency of actors with high values on a
certain covariate value to select others to form
interaction ties (i.e., send more out-going ties in
network)
Tendency of actors with high values on a
certain covariate value to be selected others to
form interaction ties (i.e., receive more in-

coming ties in network.)

Tendency for more active actors (i.e., actors
with a higher outdegree) to increase
participation behaviour levels

Tendency for more popular actors (i.e., actors
with a higher indegree) to increase participation
behaviour levels

Tendency to form mutual ties with others who

have similar covariate values

Tendency for actors adopting similar
participation behaviour levels according to the

average levels of their alters

2
Vi Xit

Z Xijvj
J

J

7 v
Z £ (sim};
J

— sm)

-1 irnZ.
X, zAxij(SLmij
J

— sum?)
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CC interest Main covariate effect on The main effect of certain covariate on actors’ Zv;
articipation behaviour CL . .
p P participation behaviour levels
(effFrom)

Appendix 3-C

GOF
Goodness of Fit of OutdegreeDistribution Goodness of Fit of GeodesicDistribution
2 o
B =
& &
1 2 3 4 5 6 7 8 1 2 3 4 5 6 7 8 9 10 11 12
p: 0.077 p: 0.075
Goodness of Fit of IndegreeDistribution
o
B
®
0

Appendix 3-D

The screenshot of the chain-like dissemination and reshaping features of an example

Weibo. Usernames and profile photos are anonymized to protect their privacy.
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