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Abstract

Environmental governance occurs through and is shaped by communi-
cation. We propose a typology of public communication, classifying it
by directionality (one-way or two-way) and objective (informational or
operational). We then review how communication types influence indi-
viduals’ conceptual frames, values, and environmental behaviors. Though
one-way communication is common, its impact is often limited to influenc-
ing conceptual frames. Research on two-way informational communication
demonstrates a greater ability to align conceptual frames and values among
individuals, and research on two-way operational communication demon-
strates the greatest impact on conceptual frames, values, and environmental
behaviors. Factors that affect the impact of communication include the
medium through which it occurs, trust, timing, and social-material context.
Among these, our review considers new directions in public communica-
tion research that focus on the role of digital platforms, misinformation, and
disinformation. We conclude by synthesizing research on deliberative com-
munication, a case of communication among citizens guided by democratic
ideals.
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Public
communication:

the provision of
information to and
dialogue among the
public to disseminate
knowledge or establish
institutions and their
associated actions

Cheap talk:
informational
communication that
does not produce
binding agreements
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1. INTRODUCTION

Within a set of material possibilities, communication structures the form and limits of environ-
mental governance. Communicative actions create, implement, or respond to rules and norms
that constitute governance (1-4) and thus guide human activity and outcomes related to the envi-
ronment (5). Who communicates, who holds decision-making authority, and the context in which
communication occurs shape citizens, the institutions they create, and human-environment in-
teractions (6). This review synthesizes literature from a broad range of disciplines to identify
relationships between public communication, environmental governance, and the outcomes they
produce.

A famous though controversial line from media studies claims, “the medium is the message”
(7, p. 7). Research from environmental disciplines finds that how actors communicate messages
affects the perception and comprehension of information (8, 9). Similarly, the social processes
through which individuals communicate about environmental institutions can shape the rules and
norms that guide interactions between people and the environment (6). The broad range of en-
vironmental governance studies incorporating public communication attests to its central role in
understanding broader patterns of human—environment interactions and processes for sustainable
management. It also reveals a tendency to see information as something that individuals exchange
and can modify to produce more efficient environmental outcomes.

Research on public communication and environmental governance is a field of active inquiry
across the social sciences, including economics, geography, political science, psychology, and
sociology. For example, scholarship on climate communication suggests that messengers must
address emotional barriers, such as confirmation bias, before overcoming informational deficits
to improve comprehension of climate change (10-13). Studies from economics and political
science analyze how nonbinding communication, sometimes labeled cheap talk, influences the
use and management of common-pool resources (14-16). And scholarship on deliberative or
participatory democracy assesses how discourse and social choice combine to generate collective
action among citizens (17-19). This multidisciplinary body of work emphasizes the important
relationship between communication and environmental governance, and it highlights challenges
to effective citizen communication necessary for robust and fair environmental governance. It
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further demonstrates that the structure and form of communication are critical to understanding
how individuals change as a result of governance (20-23). This reflexive turn encourages inves-
tigation into the role of communication in the transformation of conceptual frames and personal
values.

Our review advances a typology to organize this extensive literature and its findings on the
relationship between communication and environmental governance. We then consider recent
research on how digital platforms, as well as misinformation and disinformation, shape citizen
communication for environmental governance. Finally, we consider the promise of deliberation
to overcome contemporary challenges to effective public communication, and we review empir-
ical research that examines deliberation, deliberative democracy, and environmental governance.
Throughout this review, we draw attention to the critical role of communication, its relationship
to decision-making authority, and outcomes related to human—environment interactions.

2. PUBLIC COMMUNICATION AND ENVIRONMENTAL GOVERNANCE

Research on public communication in environmental governance emphasizes the actors and pro-
cesses through which information flows, as well as the governance objectives and impacts of
communication (24). In this review, we define the public as individuals who consume or produce
information, discuss, deliberate, vote, or otherwise participate in activities related to procedures
that shape human—environment interactions. We define citizens as members of the public who
have the right to determine the rights they hold (25). In contrast to environmental governance
scholarship, which uses a broader understanding of citizenship (26, 27), we distinguish between
the public and citizens to highlight how types of communication are available only to those who
have the right to institutional self-determination. Though all members of the public may partic-
ipate in environmental governance by reading the newspaper or engaging in the everyday talk
of politics (9), forms of communication that influence rules or their implementation directly are
reserved for citizens. Examples may include serving on a jury, voting, or participating in a citizens’
assembly (28-31).

WEe classify communication related to environmental governance on the basis of the direction-
ality of information exchanged and if communication is complemented with a decision-making
mechanism (Figure 1). Though this typology is novel, differentiating communication based on
symmetry or directionality as well as intent or objective has precedent in communication and
political communication research (10, 32).

Assessing public communication by directionality and objective distinguishes how communica-
tion unfolds and why. Directionality refers to the flow of information, and objective refers to the
relationship between communication and environmental governance. One-way communication
pertains to the provision of information without reciprocal exchange. Two-way communication
involves two or more participants who exchange information among themselves. Though we use
the term two-way, this form of communication may be between two actors (bidirectional) or
multiple actors (multidirectional). We conceptualize the objective of citizen communication as
informational or operational. Informational communication aims to share information related to
the environment and its governance, while operational communication focuses on the use of lan-
guage aimed at directly informing, deciding upon, or implementing a rule or norm related to
human-environment interactions.

Public communication aims to inform perceptions, shape values, guide behaviors, and produce
governance. For example, one-way informational communication includes reading the newspaper,
listening to a political leader, or watching a movie that discusses environmental policy. Two-way
informational communication includes conversation, gossip, exchanging emails or letters, and
debate. One-way operational communication refers to when individuals or groups gather and

tal Governance
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Conceptual frames:
the mental structures
that individuals use to
structure and organize
information and
experiences

Misinformation:
false information that
people accept as true

Disinformation: false
information designed
with the intention to
deceive or mislead

Deliberation:
two-way or multiway
communication that
occurs in line with the
ideals of respect,
noncoercion, equality,
consideration,
orientation for the
common good,
publicity,
accountability, and
sincerity

Deliberative
democracy: a theory
of democracy that
centers deliberative
communication as the
foundation of
democratic
participation, often in
contrast to theories
that center voting or
aggregate selection

One-way
communication:
communication that is
asymmetrical; it
includes a source and a
receiver

Two-way
communication:
communication that is
symmetrical;
individuals exchange
and may be both

source and receiver
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Informational
communication:
communication that
seeks only to exchange
information

Operational
communication:
communication that
seeks to exchange
information in service
to the creation of
institutions and their
associated actions
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Figure 1

Diagrams of communication type defined by directionality and objective. Circles represent individuals or
groups, and solid lines represent communication processes. Squares represent rules, and dashed lines
represent decision-making processes. One-way communication refers to unidirectional communication
between individuals or groups. Two-way communication represents bidirectional or multidirectional
communication between individuals or groups. Informational communication refers to the act of
communicating to share information. Operational communication refers to the act of communicating to
share information in the service of making or implementing a rule. All communication types may occur only
once, or they may be repeated over time.

provide information about a predetermined environmental rule or process. Examples include a
statement by an elected official or polling citizens to inform legislation. Operational communica-
tion that is two-way can occur when only one individual or group has decision-making authority
and mutual exchange is bidirectional or multidirectional with an actor(s) who does not have
such authority. Townhall events, where an official discusses a platform or a specific rule, may
fall into this category. Two-way operational communication can also occur when all actors have
decision-making authority, as in models of direct, open, or deliberative democracy. Each of these
communication types often repeat over time.

Differentiating between types of public communication provides a helpful framework for
synthesizing scholarship on information, conversation, and deliberation in environmental gov-
ernance. However, this typology simplifies the reality of daily communication. Dense networks
of repeated communication, characterized by shifting directionality and objective, shape human—
environment interactions. Further, actors within a network of communication are dynamic over
time. The very human act of sharing information, and engaging in discussion or deliberation, can
influence the conceptual frames with which individuals organize information and their personal
values that guide goals and behaviors (33, 34).

Predispositions and mental models influence how citizens comprehend and act in response to
informational or operational communication (35). An individual’s conceptual frames determine
how social information is organized, and these frames are formed through interaction (36). Fram-
ing is an active process “that implies agency and contention at the level of reality construction”
(37, p- 614). Conceptual frames guide how citizens understand and relate to communication about
the norms, rules, and actions that compose environmental governance (38). It is the combination
of conceptual frames and communication that shapes and is shaped by personal values (39). Values,
in the environmental governance context, refer to the normative positions individuals hold or
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express in relationship to human-environment interactions (40). These values, in turn, translate
into behavioral intentions, the actions individuals take, and the environmental outcomes they
produce (35, 41). To evaluate research on citizen communication and environmental governance,
we consider the relationship between communication type, the conceptual frames and personal
values of actors, and environmental behaviors and their outcomes.

2.1. One-Way Informational and Operational Communication:
Providing, Receiving, or Exchanging Information

One-way communication about the environment and its governance is widespread. Consuming
media about the environment and its governance represents one-way informational commu-
nication. One-way operational communication includes signs and other messages detailing
regulations, letters and emails citizens may write to political representatives, and statements made
by political representatives or their offices. The literature on one-way communications often
examines how informational interventions change attitudes, motivations, actions, and resource
outcomes (42). In general, one-way information alone has limited broadscale impacts on envi-
ronmental outcomes (43), in part because the impact of communication on citizen behavior is
mediated by numerous factors. For example, conceptual frames and personal values mediate the
influence information has on behaviors and can affect the perceived importance of information
or interest in the subject material (44). Other factors, such as trust, comprehension, and timing of
information, can moderate the impact one-way information may have on influencing conceptual
frames, personal values, or environmental behaviors (45). The source and medium of one-way
information further influence its reception and impact.

One-way informational interventions include a variety of strategies that provide information to
influence individuals or groups before they act. Such interventions, sometimes called antecedent
strategies, are common in studying perceptions about climate change (42). A meta-analysis of 396
effect sizes from 76 independent experiments found that one-way informational interventions
(Table 1) had a small positive impact on attitudes about climate change (g = 0.08, p < 0.05).

Table 1 One-way informational intervention types (adapted from 46)

Theory of change Intervention Description

Information-deficit theory Scientific information Provides scientific information about the effects of climate change to
increase support for addressing it (215)

Gateway belief model Scientific consensus Provides information about scientific consensus regarding climate
change to motivate changes in other climate change attitudes (216)

Appeal to fear or hope Emotion Uses fear- or hope-based messaging to provide information about
climate change to increase support for addressing climate change
(217,218)

Construal level theory Psychological distance Provides information that emphasizes tangible, relatable, and

proximate impacts and effects of climate change to decrease
psychological distance with which individuals experience it (219)

Appeal to safety and National security Provides information about climate change and methods for addressing
national identity it to promote national security and identity (220)
Appeal to economic benefits | Economy Provides information on the economic costs of climate change and the

(potential) benefits of mitigation (221)

Appeal to values and beliefs | Religion Provides information that links climate change effects and scriptural or

moral precedents in a given religion (222)

Appeal to values and beliefs | Morality Provides information that frames climate change as a moral issue to

drive support for addressing it (223)
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However, preexisting attitudes moderated this impact, and attitudes related to policy changed less
than attitudes related to belief in climate change. This indicates that one-way informational com-
munication generated changes in policy or value-related attitudes less often than attitudes related
to beliefs (46). The impact of public information campaigns on preferences for proenvironmen-
tal behaviors reveals a similar pattern, with improvements in citizen awareness of environmental
harms and an increased willingness to pay for the conservation of ecosystem services following the
campaign. These effects declined in the period following the campaign (47). Other studies find a
similar impact, where one-way informational communication appears to alter conceptual frames
especially as they relate to stated preferences, but there is a lack of evidence for, or mixed impact
on, longer-lasting values (43, 48, 49).

The influence of one-way informational communication on environmental behaviors is highly
contextual. The communication medium, audience, and the type of environmental behavior
combine to mediate environmental outcomes. An analysis of pseudopanel data from the Eu-
robarometer surveys (years 2008, 2011, and 2014) found that different sources of information
influenced eco-behaviors differently across age cohorts (45). In general, however, the use of
web-based information sources predicted greater reductions in waste production and energy use,
but it did not influence recycling. D’Amato et al. (45) posit that web-based information is useful
for complex behaviors, such as waste and energy reduction, whereas recycling is commonplace
and requires little additional information to implement. Similarly, a randomized control trial that
measured the impact of information on appliance energy usage found that messages about neg-
ative environmental and health externalities of energy production outperformed information on
savings in reducing appliance usage. This impact was particularly pronounced among families with
children (50). Aligning the message and medium with the conceptual frames and values of citizens
appears to be critical for influencing short-term behaviors through one-way communication.

Research indicates that the influence of one-way operational communication on the conceptual
frames and values of individuals is minimal, with the impact of such communication dependent
on audience and incentives. For example, a randomized control trial in Uganda that measured
improvements in citizen reporting on solid waste services found that local recognition of citizen
reporters did not increase reporting, but communication from the government about how citizen
reporters’ information influenced waste services did (51). In this context, citizen reporters valued
influencing outcomes rather than providing information or recognition to citizens.

Research on behavioral impacts from one-way operational communication similarly demon-
strates mixed findings that highlight the importance of how communication occurs and who
receives it. A growing body of empirical evidence finds that information by itself can influence in-
dividuals’ conceptual frames and values, but it neither improves accountability between the public
and the political decision-makers nor induces individuals to take advantage of public programs
(52-57). In contrast to these findings, the watchdog role that citizens or citizen-groups can play
using one-way communication does seem to alter the behavior of authorities. Multiple examples
from China found that communicating information about local government compliance with the
enforcement of pollution mandates improved accountability for both in-person and digital com-
munications (58, 59). Further, third-party information on water quality and littering provided to
government authorities improved water quality in China, though providing the same information
to citizens had no impact (60). Finally, an example from the international stage also reflects the
ability of one-way operational communication to influence environmental behaviors. Monitoring
of World Bank lending by nongovernmental organizations (NGOs) representing public interests
demonstrated that when greater oversight for lending was in place, and when international orga-
nizations can submit complaints, fewer environmentally risky development projects were funded

61).
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In general, there is growing evidence that one-way informational communication can in-
fluence citizens’ conceptual frames, with less evidence of its impact on their values. Similarly,
well-conceived one-way operational communication influences decision-maker behaviors in cer-
tain contexts, but it seems to have little impact on the public. However, the importance of message
construction, audience, and trust moderate these and other one-way information impacts. For ex-
ample, research on messaging about eco-friendly products and conceptual framing highlights the
importance of matching how a message is communicated with preexisting audience perceptions
or environmental awareness (49). Moreover, different age cohorts relate differently to the medium
through which communication occurs (45). Both the trust with which communicators receive in-
formation and the ease with which they can decode and make sense of a message moderate the
influence of one-way communication (62). The timing and location of one-way communication
further influence audience perceptions, values, and behaviors. Research examining the use and
content of signs to communicate restrictions or closures related to wildlife protection found that
they are most effective when they provide instructions or reference to formal regulations and when
they are placed in locations that are strategic and proximate to the protected areas (63-65). Thus,
there is broad evidence that one-way communication has the potential to shape the conceptual
frames of the public or the actions of decision-makers. However, the variation of impacts stem-
ming from the interplay between the message, medium, and communicators remains particularly
important. Carefully identifying the impact of one-way communication on different members of
the public in the context of environmental governance remains a growing and important body of
research, especially considering the rise of digital platforms.

2.2. Two-Way Informational Communication: The Role of Conversation

Arguments from the tragedy of the commons follow, in part, from one of two invalid assumptions
about public communication. For the tragedy to occur, it must be the case that resource users will
not communicate about resource degradation or that their communication will not produce col-
lective action to address resource degradation. However, assuming that resource users cannot or
will not be persuaded to change their behavior through communicative action bears little resem-
blance to empirical observation (66). The importance of two-way communication has served as
a cornerstone for investigating the role of informational exchange in environmental governance
(67, 68). Alternative labels for such communication about the environment and related governance
include everyday talk and cheap talk. In political science and democracy studies, everyday political
talk refers to political conversations citizens typically engage in with family, peers, and community
(69). Cheap talk, a term often used in economics and game theory, refers to communication that
neither affects payoffs nor creates binding commitments (70, 71). We do not differentiate between
everyday talk and cheap talk; two-way informational communication about rules and the environ-
ment encompasses both terms. However, cheap talk is also used to describe one-way informational
communication (72). Thus, two-way informational communication refers broadly to everyday talk
but includes only two-way instances of cheap talk. Keeping this caveat in mind, studies of everyday
talk as well as cheap talk identify the importance of communication in shaping conceptual frames,
personal values, and environmental behaviors.

Two-way informational communication can help coordinate conceptual frames and personal
values. A review of environmental education impacts evaluated 103 changes in behavioral an-
tecedents, with 101 (98%) studies documenting positive changes in environmental awareness or
stated preferences for more sustainable environmental outcomes (73). Though Ardoin et al. (73)
point to the possible impact of publication bias in favor of significant and positive results, dis-
ciplines and studies beyond the realm of environmental education recognize the foundational

www.annualreviews.org o Communication for Environmental Governance

373



Public participation:
when formal
government processes
include citizens by
listening to their
perspectives, allowing
them to make
governance decisions,
or both

374

importance of two-way informational communication about environment and its governance in
the coordination of conceptual frames and personal values. Such communication provides citizens
information about the institutional contexts that shape human—environment interactions and can
change how participants consider their own behaviors as well as their perceptions about the be-
haviors of others (14, 74, 75). For example, this may occur if new households join a community
with rights to manage a forest and, in discussions with neighbors, learn about rules and practices
associated with its use and management. Communication that coordinates perceptions and values
also serves to promote group solidarity (76).

A large body of evidence concludes that two-way informational communication among citizens
influences environmental behaviors. Evidence from laboratory and field-based games demon-
strates that communication can influence users to contribute to public goods (77, 78), so long
as trust is in place (79). Game-based research also finds that the content and repetition of com-
munication is important for understanding cooperation related to resource use. For example, a
field-based game in Colombia found that when two-way communication included statements
related primarily to sharing information, players were less likely to cooperate, but when state-
ments sought to increase group solidarity, cooperation increased (76). Comparisons between
one-off versus repeated communication demonstrate the importance of two-way informational
communication over time for promoting cooperation (80-83).

Despite the role that communication plays in coordinating conceptual frames, personal values,
and environmental behaviors, collective action problems persist. This points to the costs associated
with communication, which can influence both the extent to which citizens are able to engage
with one another and the degree to which such communication influences environmental policy
(84, 85). In addition, two-way informational communication occurs in social and environmental
contexts. Citizens with similar conceptual frames and values often share information with one
another, reflecting and leading to polarization (86, 87). Carefully identifying how different forms
of two-way informational communication influence citizens and their environmental behaviors,
conditional upon social and ecological contexts, will remain important for better understanding
the process and outcomes of environmental governance (88).

2.3. Two-Way Operational Communication: Shaping Governance
Through Communication

In public policy research, two-way operational communication is often termed public participa-
tion (89). We differentiate between settings where citizens hold mutual decision-making authority
and settings where the public communicates with individuals (often citizens communicating with
their representatives) who hold asymmetrical authority. Across both settings, individuals actively
participate in environmental governance, communicating to shape the creation of rules and their
implementation. Authority and power are thus a central concern in this form of communication.
A strong foundation of experimental and observational research attests to the role of public partic-
ipation in changing conceptual frames, personal values, and environmental behaviors in settings
characterized by both asymmetrical and mutual political authority.

Under certain conditions, public participation enhances the trust and legitimacy individuals
afford governance, but its influence on conceptual frames and personal values related to environ-
mental governance is unclear. Participating in the governance process, either by communicating
with decision-makers or by communicating as a decision-maker, can enhance trust between indi-
viduals, as well as between citizens and representatives (90, 91). It can also enhance the legitimacy
of regulations and their related implementation in the eyes of citizen participants (92, 93), as well
as change how citizens view their own role and ability to influence governance (94). However,
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the evidence for understanding the extent to which citizens change their perceptions or values
in relation to the role, need, or importance of environmental governance is limited. Numerous
studies focus on the role of preexisting perceptions or values in shaping participatory outcomes
(6), but few studies examine how two-way operational communication changes perceptions and
stated preferences for environmental policy. Research on the commons finds that two-way opera-
tional communication, among citizens who hold rights to use and manage forest resources, aligns
conceptual frames and values with sustainable resource use (22). Investigating how two-way op-
erational communication influences citizens’ perceptions and values for environmental goods and
services will be essential for enacting sustainable transitions.

Cross-disciplinary evidence provides support that two-way operational communication affects
environmental governance decisions. A meta-analysis of 305 studies of public participation and
conservation and environmental health outcomes in 22 western democracies found that proen-
vironmental outcomes are best predicted by greater delegation of authority, the representation
of environmental and economic interests, and (to a lesser extent) the intensiveness of commu-
nication (6). This review underscores results from other studies, which found that empowering
citizens with increased decision-making authority in participatory processes results in governance
outcomes that support climate adaptation and mitigation (95). However, the organization and
structure of the participatory process, as well as the conceptual frames and values of citizens
who communicate, are key to understanding the role of public participation in shaping outcomes
(6,95).

The participatory process, stakeholder interests, and accountability are important moderating
factors affecting the relationship of two-way operational communication for environmental gov-
ernance (96). Public participation is a method that can be used to empower or disempower citizens
(91). Disempowerment may result through artificial or expedient participatory processes meant
to legitimize governance actions without incorporating the voice and values of citizen participants
(97, 98). Disempowering public participation can have lasting effects. A study evaluating citizens’
support for receiving operational information about river restoration in China found that because
preexisting two-way communication was ineffective, citizens preferred one-way communication
about river restoration to two-way communication (48). Accountability, either through the dele-
gation of decision-making power to the citizens or through transparent methods of incorporating
public voices and values, is essential for realizing improvements in equity, efficiency, and legitimacy

99-101).

3. NEW DIRECTIONS IN CITIZEN COMMUNICATION
AND ENVIRONMENTAL GOVERNANCE

The decentralization of communication and the rise of digital platforms have altered citizen
communication. In this section, we first consider the role of digital platforms in providing
information, facilitating conversation, and mediating operational communication (102, 103).
Though digital platforms expand the possibilities of citizen communication, such an expansion
is not always constructive for providing useable information or promoting participation (104,
105). Reviewing the literature on the relationship between digital information and environmental
governance, we assess the extent to which such platforms improve access to information and for
whom (106, 107). We then consider the definition, spread, and impacts of misinformation and
disinformation. We assess how misinformation and disinformation relate to legitimacy and trust,
criteria that influence whether and how scientific findings inform citizen communication and en-
vironmental governance (62). Misinformation alone, however, does not generate misperceptions.
We again evaluate the role of conceptual frames and personal values in linking misinformation
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to misperceptions (108). Throughout this section, we draw on literature dedicated to climate
change, citizen communication, and environmental governance.

3.1. Digital Platforms

Digital platforms have evolved rapidly and offer a new set of communication modalities with
which the public can discuss environmental issues (109-111). The means of communication range
from private text messaging applications to more public broadcasting in the form of blogs or
public social media (109, 112). Private or semiprivate messaging applications, such as WhatsApp,
WeChat, or Telegram, enable one- and two-way informational communication, typically used
among individuals with social ties or shared interests. Individuals can also communicate through
more public channels. Blogs and social media have the common feature of publicly accessible
information (113). Across these different types of digital platforms, individuals share information
about environmental issues, endorse established or emerging social norms around environmental
conservation, and mobilize one another to take collective action (110, 114, 115).

Digital tools such as massive online open courses (MOOC:s) or platforms such as eBird and
iNaturalist foster environmental education and engagement (116, 117) and enable public partic-
ipation in large-scale efforts to track changes to the biosphere (118, 119). Such tools may also
provide a deeper sense of belonging or proenvironmental identity formation (116, 120, 121).
Through crowdfunding platforms such as Kickstarter or experiment.com, individuals can pro-
vide or seek financial support for environmental research, technologies that can positively impact
the environment, or conservation initiatives (122-124). Crowdfunding and crowdsourcing infor-
mation can democratize access to resources for projects that may not be eligible for traditional
funding sources (123). Through social media, social networking, messaging applications, or blog-
ging sites, citizens can influence public opinion, signal their support for environmental causes, or
coordinate to take action, such as environmental or climate protests (109, 125).

Digital tools and platforms offer the promise of democratizing access to information and
catalyzing public mobilization. One of the most important ways that digital platforms have trans-
formed communication is by removing barriers to reaching other members of the public (103,
126). Traditional channels of information dissemination were often limited to social elites or en-
tities with substantial resources to generate and transmit content widely. Now, with access to the
Internet, individuals have the ability to reach a global audience (111). This broader access to infor-
mation empowers a wider diversity of voices, such that more grassroots initiatives or marginalized
perspectives can gain visibility and social support. Compared with legacy media firms, recent
research has argued that digital-first news outlets cover issues like climate change at a higher
frequency or with different narrative frames, such as emphasizing civic action rather than policy
deliberations (127). Additionally, as described above, digital platforms can provide new sources of
financial support or informational resources that may enhance environmental literacy and engage-
ment more generally (128, 129); whether it is through MOOCs or more specialized tools such as
eBird or iNaturalist, citizens have unprecedented access to learning about the natural world and
crowdsourcing information about their local environments (130, 131).

The Climate March, #FridaysForFuture, and #NoDAPL campaigns are examples of how dig-
ital advocacy—in this case, through social media, specifically the platform X (formerly known
as Twitter)—can contribute to environmental advocacy (126, 132). The Climate March and
#FridaysForFuture inspired the public to participate in climate strikes and have made climate
change a more mainstream political issue in representative democracies (133, 134). #NoDAPL, led
by Indigenous activists, used social media to decry pollution impacts associated with the Dakota
Access Pipeline and rallied public support against proposed infrastructure (126, 135). As with
the campaigns we discuss here, digital communication about environmental issues often features
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discussion by different stakeholders that can transform into different constituency groups (136,
137). Despite concerns that political polarization drives the formation of isolated digital com-
munities (138), recent work has argued that some online communities instead exhibit patterns
consistent with debate and deliberation (139). Environmental movements from low-income and
lower-middle-income countries have used digital organizing across multiple social media plat-
forms; examples include the Yaqui people using social media to combat water pollution and
excessive freshwater withdrawal (140), citizens in Malaysia coordinating online to protest a pro-
posed rare earth mineral refinery (141), and protests across multiple Chinese cities driven by digital
posts in opposition to paraxylene chemical factories (142, 143). These examples illustrate how
members of the public can leverage digital platforms to spark regional action and, in some cases,
global awareness. Recognizing the power of social media to spur collective action, authoritarian
regimes, such as the government of the People’s Republic of China, prioritize censoring posts
that can mobilize the public over posts that criticize the government but have no persuasive or
broader appeal (144). Perhaps unsurprisingly, social media usage positively covaried with youth
participation in environmental activism in a set of surveyed countries, including Chile, Canada,
France, the United Kingdom, and the United States (145, 146). Movements spurred or amplified
by online discourse underscore how digital platforms can, at best, lead to cross-border solidarity
for environmental causes, providing global reach for concerned members of the public, including
those in geographically remote or highly marginalized groups.

Though digital mechanisms may democratize information, a critical question remains: Does
this lead to meaningful action, or does it primarily result in mere clicktivism? Cliktivism has been
defined as the limited engagement of liking, sharing, and reposting without any impact outside
of digital platforms. While digital platforms can mobilize large numbers of people to show sup-
port for environmental causes through clicks and shares, it is unclear whether, how, and when
citizens translate digital communications to meaningful actions that address environmental chal-
lenges. Recent findings indicate mixed success for environmental collective action. While digital
platforms may offer novel ways of reaching the public that translate to success for relatively cheap
or free actions (147), in other cases, digital campaigns failed to persuade broader social media user
populations (148) or even recoup the costs of running ads as a means to message to the public
online (149).

It is uncertain whether digital platforms can ultimately democratize environmental informa-
tion. Inequalities in access to technology and the lack of transparency surrounding algorithmic
recommendation systems mean that some messages may be disproportionately amplified while
others are suppressed (150, 151). Such imbalances can hinder the equitable dissemination of
knowledge and environmental advocacy. When platforms are owned privately, their governance
can change suddenly and without public accountability, negatively affecting the environmental
publics that they serve (152). Government censorship and coordinated campaigns by powerful
interests can also hinder the free and fair exchange of online information by suppressing or ma-
nipulating certain messages (153-155). Moreover, the quality of information that the public may
encounter online may be low, threatening public understanding of climate science (156). Despite
the exciting promise of large-scale crowdsourcing of ideas, any digital platform—even one with
egalitarian communication features—remains embedded in larger systems and ideologies that
shape possibilities and constraints of environmental governance (157, 158).

3.2. Misinformation and Disinformation

The spread of false information (misinformation) and information intentionally designed to de-
ceive citizens (disinformation) has risen in tandem with the use of digital platforms. In 2021, nearly
half of Americans stated they consumed news from social media platforms “often” or “sometimes,”
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Table 2 Climate delay discourses (adapted from 163, p. 2)

Discourse

Logic

Subdiscourses

Emphasize the downsides

Disruption from taking action will be
wasteful or costly

Policy perfectionism
Appeal to well-being
Appeal to social justice

Push nontransformative solutions

Transformative change is not
necessary

Technological optimism
All talk, little action
Fossil fuel solutionism
No sticks, just carrots

Redirect responsibility

Others have an obligation for climate
action

Individualism
Whataboutism
The “free rider” excuse

Surrender

Mitigating climate change is not
possible

Change is impossible
Doomism

with Facebook serving as the social media platform that they used most (159). Misinformation and
disinformation related to climate change and climate science are especially prevalent (154, 160).
A recent analysis found that 16 of the world’s biggest polluters produced advertisements that gar-
nered over 150 million impressions (161). Given the recent proliferation of large language models
and platforms that harness them, such as ChatGPT, the cost of producing misinformation and
disinformation is likely to drop, while the time and expense of producing careful journalism and
replicable science will not. Thus, the amount of misinformation and disinformation is likely to
increase (162).

Two cases present useful insights into how misinformation and disinformation affect envi-
ronmental governance. First, misinformation and a number of disinformation campaigns seek
to impede or delay climate action. Messaging that emphasizes redirecting responsibility, advo-
cates for nontransformative solutions, stresses downsides, and amplifies surrender are common
strategies to undermine trust and legitimacy of climate change information and policy propos-
als for climate action (163). These “discourses of delay” are summarized in Table 2 as tactics
that delegitimize information that supports addressing climate change (163, p. 2; 164, p. 7). In
another example, there are documented cases where WhatsApp has served as a powerful tool to
spread disinformation to undermine trust in ongoing environmental crises. In Brazil, WhatsApp
was used to implement a misinformation campaign about the origins of smoke from the Amazon
into cities such as Sio Paulo, where environmental NGOs and activists were falsely blamed for
the fires (165). Though the impacts of misinformation and disinformation efforts are challenging
to estimate, the growing abundance of false information presents a challenge to honest, objective
debate around environmental governance issues.

Individuals use traditional media, in addition to digital platforms, to communicate false and
deceptive information. Rhetorical devices include creating doubt around scientific consensus, em-
phasizing scientific uncertainty, attacking the credibility of scientists and experts, raising doubts
about the legitimacy of established processes and institutions, and spreading questionable alter-
native ideas (166-168). These tactics can be amplified to a greater extent on digital platforms
compared to traditional outlets such as print media, television, or in-person communications, and
the ways in which they influence beliefs, values, and behaviors are similar to those of nondigital
communications. For example, misinformation and disinformation may reinforce cognitive bi-
ases, such as familiarity bias (i.e., frequency of information can increase its legitimacy), availability
bias (i.e., information that is easily recalled), and confirmation bias (i.e., seeking information that
supports existing beliefs), and several other cognitive and socio-affective factors that can shape
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a person’s susceptibility to misinformation and disinformation (169, 170). Yet when misinforma-
tion and disinformation are spread across communication modes, they reinforce falsehoods and
threaten good environmental governance by undermining trust and legitimacy. Indeed, whether
or not digital communication is coordinated by bad faith actors, the sheer volume and frequency
of these messages can overwhelm digital platforms as a means of public communication for
environmental governance.

Many studies of digital platforms and environmental governance focus on the role of one-way
informational communication. For example, actors can post misleading or false information on
YouTube through educational material or ads, as shown by the creation of front groups that post
ads against recent efforts for climate change legislation in the United States on platforms such as
Facebook (171). The emphasis on studying misinformation and disinformation through one-way
informational communication may be a function of the comparative advantage that digital com-
munications have for this type of communication. For example, there are practical challenges for
scaling two-way communications, whether it be for informational or operational purposes. More
work is needed to assess the extent, type, and impact of digital misinformation and disinformation
on public communication for environmental governance.

Solutions to combat misinformation and disinformation focus on education, sanctioning, and
transparency (168, 172, 173). Inoculating the public against misinformation exposes citizens to ar-
guments common among misinformation and disinformation campaigns related to climate science
so that people will be less susceptible to believing unreliable information (174-176). Providing evi-
dence of intentional falsification of deceit, and seeking to sanction those who intentionally produce
and spread false information, is another tactic to address misinformation and disinformation (177).
Research to date highlights variation in the types of people who are more susceptible to misin-
formation and disinformation, as well as the efficacy of various methods to slow its spread and
influence. Methods to combat misinformation and disinformation include digital literacy educa-
tion, prompts to reflect on informational accuracy, and enhancing the transparency of funding
and sources of information (172). Scientific misinformation may be uniquely challenging to cor-
rect (178), suggesting a particular difficulty for environmental governance, which often relies on
scientific evidence to inform policies and practice. In response to the contemporary promise of
digital platforms, and the related challenges of misinformation and disinformation, a growing body
of research highlights the importance of collective intelligence and citizen deliberation (19, 30).

4. DELIBERATIVE DEMOCRACY AND ENVIRONMENTAL
GOVERNANCE

Deliberative democracy refers to an aspirational form of two-way operational communication. A
minimal definition defines deliberation as two-way communication where citizens sincerely ex-
amine their preferences, perceptions, and values concerning issues of public concern. Deliberative
democracy, therefore, is “any practice of democracy that gives deliberation a central place” (28,
p- 2). Deliberation depends upon a set of ideals that promote collective reasoning. Though there
is no consensus on these ideals, they often include some combination of respect, noncoercion,
equality, consideration, orientation for the common good, publicity, accountability, and sincer-
ity (Table 3). Assessing the extent to which two-way operational communication unfolds in the
context of democratic ideals differentiates strong deliberation from weak deliberation.

Strong deliberation addresses many issues that reduce the usefulness of public communication
for environmental governance. Issues surrounding anonymity and dishonesty when using digi-
tal platforms (179) are addressed through ideals of publicity and sincerity (180). Concerns about
misinformation (164) are mitigated through the ideals of respect, sincerity, and the transparent
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Table 3 The democratic ideals to which deliberative processes aspire and their description

Democratic ideal Description

Accountability Communication leads to decision-making (consensus or aggregation), and
decisions lead to impacts on institutions or their implementation

Equality Equal opportunity for inclusion across demographic subgroups, as well as
the equal opportunity to speak, listen, and understand

Noncoercion The ability for citizens to speak and listen without coercion

Publicity Communication occurs transparently, either being observable directly or
faithfully recorded

Reasons/relevant Communication centers on the sharing of considerations relevant to

considerations institutions or their implementation

Respect Citizens recognize their rights, and the rights of others, to speak, listen, and

understand

As theory and research on deliberation has progressed, these ideals have been reinterpreted. This list seeks to represent the
set of democratic ideals that guide contemporary deliberative theory and research (28, 29, 32, 187).

presentation of information. Ideals such as equality, noncoercion, and respect promise inclusive,
equitable, and transparent communication (181).

Deliberative communication among citizens also promises to address challenges presented by
democratic systems for addressing environmental problems. These challenges include democratic
deficits, such as unclear or unstable citizen preferences, inaccurate communication of citizen inter-
ests through voting alone, and a lack of representative accountability to citizens (182). In addition
to these traditional deficits, deliberative methods seek to address contemporary challenges in envi-
ronmental governance, such as lack of representation and consideration of future generations and
their needs (183), the politization of technical information and related polarization (86), and the
influence and power of elite or special interests (184, 185). Deliberative communication addresses
these issues by incorporating ideals of equality and inclusivity, noncoercion, publicity, relevance,
and respect. These ideals demonstrate a large overlap with the main principles associated with the
measurement and evaluation of good governance, which include inclusivity, fairness, transparency,
accountability, legitimacy, direction, performance, and capability (186).

However, strong deliberation is an ideal form. Empirical studies seek to facilitate or other-
wise create deliberative settings, but such settings are necessarily imperfect. Deliberation that is
good (if not strong or ideal) comprises three dimensions. First, it enables participants to reach
mutual decisions or better understand an issue. Second, deliberation unfolds among equals and
does not reproduce inequalities that exist elsewhere. And third, deliberation generates impacts on
the conceptual frames or values of individuals, the decisions being reached by representatives, or
on human behavior (31).

Empirical research uses the ideals of deliberative democracy to design studies that examine
how citizens who disagree can reach a collective decision they define as legitimate (187). The
science of deliberation is receiving attention, especially as it responds to concerns about misinfor-
mation, growing recognition of inequitable political processes, and the pressing need for improved
environmental governance (19). Deliberative research provides citizens with a strong base of in-
formation, facilitates inclusive and respectful discussion, ensures fair participation, and uses a
selection mechanism to decide on a course of action (32). Such research can focus on deliberation
in person or through digital platforms (188, 189). It may include all members of a group seeking
to make a decision, a purposively selected set of individuals, or a mini-public of randomly selected
citizens (190, 191). Some form of decision-making is often central to understanding the impacts
of deliberation, and research often differentiates between public and private decision-making, as
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well as consensus-based aggregative decisions. Though consensus-based decision-making has a
long precedent in deliberative theory (192), alternative decision-making forms are not mutually
exclusive and can work together (28).

A large body of evidence demonstrates the ability of deliberation to alter stated preferences
and opinions related to environmental governance. We use the term deliberative surveys to refer
to research methods that measure how citizens’ conceptual frames and values change due to de-
liberative communication. Standard methods in this field of inquiry include deliberative polling;
surveys amid deliberative juries, assemblies, or mini-publics; the combination of deliberation and
discrete choice experiments; and other techniques that evaluate changes in citizens’ conceptual
frames and beliefs after participation in deliberation or compared with citizens who do not delib-
erate (193-195). Researchers have studied the impact of deliberation on polling results for several
decades and find that deliberation often coordinates debate and preferences around a similar set of
dimensions for a given issue. This meta-agreement helps clarify differences in opinion, even when
consensus or preference aggregation is not the focus of deliberative communication (17). An exper-
iment that examined the impact of deliberation on climate polarization in the United States found
that, among six highly polarized issues, deliberation significantly reduced polarization for three
issues related to climate change and the Paris Agreement, and for all six issues the most extreme
participants demonstrated significant depolarization (86). Beyond altering conceptual frames so
that citizens are better able to understand one another and discuss governance issues, there is a
growing body of evidence that deliberation coordinates preferences and social choice. Research
involving a game-based experiment in Kenya found that deliberation increased prosocial pref-
erences and that individuals within a deliberative and consensus-based decision treatment were
more likely to change their individual preferences to reflect group selection when compared with
control or voting-based decision treatments (196). This coordination of individual preferences
with the group decision also occurred in a deliberative experiment in New Hampshire focused
on the valuation of different ecosystem services, where participants’ ecosystem service rankings
ultimately converged and trended toward the group’s deliberative ranking (197).

In addition to coordinating stated preferences, there is growing evidence that deliberation in-
fluences the governance decisions that citizens make. Deliberative fora are increasing in scale and
scope as the evidence base for their impact on citizen decision-making grows, especially related
to environmental governance (30). Such fora include deliberative citizen juries and citizen assem-
blies, sometimes termed deliberative mini-publics. Citizens are randomly selected to participate
in mini-publics, with assemblies typically including more citizens than juries (198). This selec-
tion process aims to recreate demographic patterns in the general population, thus reflecting the
distribution of age, gender, race, and other demographic qualities from the sampled population.
Citizens within mini-publics are presented with information in a learning phase. In the case of cit-
izen climate assemblies that occurred in Ireland, France, and the United Kingdom, this included
materials for citizens to read and presentations from climate scientists and from individuals rep-
resenting interest groups (199). Citizens are further able to ask questions and exercise the right
to understand (32). Following the learning phase, citizens deliberate and make group decisions
related to proposals and policy recommendations (30, 190, 200). Recent research on successful
deliberation using social media found that mechanisms used for in-person interactions, such as
acknowledging the values of the other parties in a conversation or mirroring their language, are
key to successfully persuading other parties to adopt shared opinions (201).

Deliberation also provides a suite of benefits beyond improved communication for environ-
mental governance. For example, deliberation can improve the perceived legitimacy of procedures
and policies. Before-and-after surveys of citizens who participate in citizen assemblies found that
facilitated deliberation garners greater procedural legitimacy (93). However, after adjusting for
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different conceptual frames and personal values, perceptions of legitimacy are often more strongly
tied to how well a particular instrument or policy reflects an individual’s preferences. The more a
participantagrees with a policy or instrument under discussion, the more likely they are to perceive
procedures and policies as legitimate (93). Additionally, there is evidence for depolarization (86),
improved scientific awareness, and improved understanding, as well as greater trust in some modes
of governance and distrust in other, less democratic modes (3). Future research on the spillover
effects from deliberation about environmental governance will be important for determining the
social benefits and potential trade-offs such communication provides.

Though the evidence for understanding the impact of deliberative communication on envi-
ronmental governance is growing, important research gaps remain. First, empirical studies of
deliberation and deliberative democracy often focus on high-income nations home to liberal
democracies (202). Though rich traditions of deliberation exist across the Global South, and
though there is a growing interest in the power and importance of civil society in the democracies
of low- and middle-income countries, evidence related to deliberation and environmental gover-
nance draws primarily on research on the Global North (3, 203). Comparing deliberative impacts
across democracies around the world will be essential to understanding the potential for this form
of communication to promote individual and environmental change (204). Second, more research
is necessary to theorize and examine the relationships between commoning and deliberative com-
munication (205, 206). Commoning refers to social processes that maintain collective governance,
as well as the experiences of citizens involved in such processes (207). Assessing how emerging and
collective processes of environmental governance incorporate elements of deliberation and delib-
erative democracy promises to better inform research of the commons and deliberative democracy.
Finally, rigorous assessment of the relationship between different ideals and how deliberation is
facilitated can provide critical operational insights for guiding deliberative communication about
environmental governance (208).

5. CONCLUSION

Communicating is foundational to living socially and is a basic feature of being human (33, 67).
Through communication, citizens learn about or create rules, their implementation, and their out-
comes (32). Reviewing literature on different types of public communication and their relationship
to environmental governance demonstrates the importance of assessing how governance unfolds.
Much research evaluates and compares different governance mechanisms, such as payments for
ecosystem services or tenure reform, but comparatively little research examines the conditions and
realities of implementation (209). This tendency can overlook the way that communication de-
fines objectives, constitutes implementation, and determines how mechanisms of governance are
talked about and evaluated. In contrast, our review examines different forms of public communi-
cation as the processes by which individuals comprehend, value, discuss, construct, and evaluate
the rules or norms of human-environment interactions. It advances public communication as an
essential element of environmental governance.

Public communication is crucial for environmental governance, but it does not determine
governance outcomes alone. In this review, we consider the role of communication and delib-
eration for environmental governance within a given social-material context. This prioritizes
the evaluation and comparison of empirical research, but it does not include theoretical insights
related to how communication functions to create social structures or reinforce systems of
power. For example, theory that relates communication and social context claims that verbal
communication reflects the social structure in which it occurs, regulating who can speak and
with what level of authority (210). The reproduction of social structure through communication
influences unconscious beliefs individuals hold (dox) and their everyday behaviors (habitus) (211).
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Theory related to communication and governing power considers the role of discourse and how
the ability to determine what counts as knowledge or truth relates to broader systems of authority
and legitimacy (212, 213). Though such theories are not antithetical to the types of public
communication we identify, they emphasize how communication functions to produce social and
material realities. They also highlight how communication occurs and is shaped within broader
power relations. Thus, while this review attends to the types and impacts of public communica-
tion, future research that evaluates theories of communication and environmental governance can
provide useful insights into the history, formation, and reproduction of social-material contexts
that enable and limit the range of possibilities for environmental governance.

Attending to the processes of public communication demands attention to how individ-
uals comprehend information, who is sharing it, and how they share it. Thus, throughout
this review we focus on how different types of communication—defined by directionality and
objective—influence the conceptual frames and values of individuals, as well as the behaviors and
environmental impacts that result. This focus is especially prescient, as recent analyses highlight
the importance of citizen communication for legitimating and taking action to mitigate climate
change, conserve biodiversity, and support sustainable development (19, 203). The modern era of
public communication for environmental governance presents challenges as well as enormous op-
portunities. Digital platforms can connect individuals around the world to provide global arenas
for discussion and deliberation (86, 214). However, these platforms can also alienate certain parts
of the population, increase polarization, and promote misinformation or disinformation (164).
Researchers and practitioners who promote deliberation and deliberative democracy facilitate
communication according to a set of ideals that address contemporary challenges. They provide a
strong base of evidence to show that under certain circumstances and with appropriate facilitation,
citizen communication can improve understanding, increase perceived legitimacy of governance,
and advance prosocial outcomes for collective action. As environmental governance gains promi-
nence in contemporary policy agendas, the need to realize transparent, equitable, and legitimate
solutions to environmental problems becomes increasingly important. Promoting free and fair
public communication is both a method and a goal for addressing environmental governance
challenges of the twenty-first century.

1. Communication structures the possibilities and limits of environmental governance. It
differs in type by directionality (one-way or two-way) and objective (informational or
operational).

2. One-way communication is widespread, but research finds its influence on environ-
mental governance is minimal. The impact of one-way informational and operational
communication is often limited to influencing individuals’ conceptual frames.

3. There s strong support for the importance of two-way informational communication for
coordinating conceptual frames, personal values, and environmental behaviors related to
environmental governance and the use of natural resources.

4. Two-way operational communication represents the costliest but most impactful form of
public communication. Also known as public participation, this type of communication
is further differentiated on the basis of whether citizens share decision-making authority
among themselves or whether it is vested in a specific individual or group without being
extended to all communicating members of the public.
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5. Digital platforms are reshaping public communication. Thus far, they have had
the greatest impact on one-way communication types and two-way informational
communication.

6. The rapid rise of misinformation and disinformation has occurred in tandem with
the increase in access to digital platforms. With the amount of misinformation and
disinformation projected to rise, public communication based on information created
transparently will be essential.

7. Deliberation refers to a specific form of two-way communication that upholds a set of
ideals to promote respectful exchange between equal communicants that enables sincere
reflection on preferences considering the public good.

8. A growing body of evidence focused on citizen juries and citizen assemblies (i.e., delib-
erative mini-publics) finds that deliberation is an impactful method for promoting fair
and sustainable environmental governance.

1. Research on the impact of one-way communication on conceptual frames and personal
values surrounding climate change will remain critical for implementing climate mit-
igation and adaptation. Better understanding how medium, message, and preexisting
perceptions mediate communication impacts will remain an important field of research.

2. Assessing how digital platforms can facilitate two-way operational communication
promises to advance public participation, particularly if such digital communications
result in more than low-stakes, minimal-effort activities such as sharing content.

3. More work is needed to understand the effects of misinformation and disinformation
on public communication and environmental governance, as well as what forms of
communication effectively address it.

4. Ensuring public communication is fair and equitable demands greater attention in terms
of who can engage with different information and who is able to participate publicly.

5. Assessing the relationship between deliberative ideals and how they moderate impacts
of deliberative communication on citizens, behaviors, and environmental outcomes can
provide valuable insights for environmental organizations.

6. As deliberative mini-publics become more common, implementation science focused
on their facilitation, impact, and outcomes can contribute research on how they are best
scaled.
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