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Abstract

To achieve a sustainable future, it is imperative to transform human actions collectively and underlying social structures.
Decades of research in social sciences have offered complementary insights into how such transformations might occur.
However, these insights largely remain disjunct and of limited scope, such that strategies for solving global environmental
challenges remain elusive. There is a need to integrate approaches focusing on individuals and social structures to understand
how individual actions influence and are in turn influenced by social structures and norms. In this paper, we synthesize
a range of insights across different schools of thought and integrate them in a novel framework for transformative social
change. Our framework explains the relationships among individual behaviors, collective actions, and social structures and
helps change agents guide societal transitions toward environmental sustainability. We apply this framework to the global
wildlife trade—which presents several distinct challenges of human actions, especially amidst the Covid-19 pandemic—and
identify pathways toward transformative change. One key distinction we make is between different individual actions that
comprise the practice itself (e.g., buying wildlife products; private action) and those that push for a broader system change
in practice (e.g., signaling (dis)approval for wildlife consumption; social-signaling action, and campaigning for policies
that end unsustainable wildlife trade; system-changing action). In general, transformative change will require an integrative
approach that includes both structural reforms and all three classes of individual action.

Keywords Pro-environmental behavior - Behavior change - Collective action - Transformative change - Social-ecological
systems - Social diffusion

Introduction

Human activities are major contributors to global climate
change and ecosystem degradation, causing unprecedented
biodiversity loss and threatening the foundation of our
economy, food security, and well-being (IPBES 2019;
IPCC 2019). To mitigate climate and ecological crises,
transformative change that fundamentally shifts current
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behavioral, economic, social, cultural, institutional, and
technological trajectories is necessary (IPBES 2019). How-
ever, sustainability transitions are not occurring at the rate
or scale required for avoiding catastrophic consequences
(UN Environment 2019; United Nations 2019). The current
paper presents a multi-directional causal framework that
helps understand and identify critical intervention points and
transformation processes for environmental sustainability.
Transformative change transcends social science dis-
ciplines. It involves changes within individuals including
behaviors, personal goals, values, motivations, and percep-
tions underlying their behaviors (Baker et al. 2019; Kollmuss
and Agyeman 2002). It also requires macro-level changes in
social structural components, including institutions, laws and
regulations, social norms, infrastructures, market mecha-
nisms, and technological innovations (Kendal and Raymond
2018; O’Brien 2015; Olsson et al. 2004). Individual choices
and actions can influence the way social structures are estab-
lished, while social structures provide decision-making
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contexts for individuals (Bandura 1999; Raymond et al.
2014; Seto et al. 2016). Therefore, achieving transformative
social change requires an integrative approach that deeply
engages with both individual- and structural-level factors
because transformations can only emerge from the interac-
tion between them (Giddens 1984; O’Brien 2015).

Many scholars in social sciences have called on multidis-
ciplinary collaborations and the need for a unified frame-
work to scale up social transformation processes (Bennett
et al. 2017; Chan et al. 2020; O’Brien 2018; Otto et al. 2020;
Swim et al. 2011; Vadrot et al. 2016). Indeed, as we elabo-
rate in the next section, there has been considerable pro-
gress in integrating diverse approaches into social-ecological
frameworks. However, many existing frameworks do not
explicitly explain individual and social structural processes
as inseparable components of transformative change. Even
when they do, these frameworks are largely theoretical and
lack pragmatic applications. Moreover, most frameworks do
not distinguish between different types of individual actions
that can lead to change in practice itself or create broader
societal effects through changing associated social meanings
and institutional arrangements.

This paper is an attempt to close the current gap and
unify multidisciplinary bodies of theory and evidence into
a practical framework. It is organized in four parts. First,
we synthesize complementary insights on human action and
social change postulated in psychological and sociological
literatures and discuss their importance and limitations as
a framework for transformative change. Second, we pre-
sent our integrative framework, unpacking key analytical
elements, intervention strategies, and transformation pro-
cesses for environmental sustainability. Third, we apply the
framework to discuss global wildlife trade issues and sug-
gest potential intervention points and high-level solutions.
Finally, we reflect on the theoretical implications of the
framework for future social-ecological research and prac-
tice, its limitations, and potential applications for a wide
range of contexts.

Table 1 Comparison between reductionist and holistic approaches

Overview of insights on human action
and social change

Current research on human behavior and social change
draw upon insights from many disciplines in social sci-
ences. Different approaches can be represented on a con-
tinuum between two idealized methodological paradigms
in research—referred to as ‘reductionism vs. holism’,
‘agency vs. structure’, or ‘individualism vs. collectivism’
(Archer 1996; Diani and McAdam 2003; Sawyer 2005).
Table 1 presents a comparison between these two para-
digms, which we see as being both important and neces-
sary for transformative change.

Reductionism is a methodological approach adopted by
disciplines, notably psychology, that aim to understand
a social phenomenon by reducing it to its elementary
components (Sawyer 2005). In this approach, individu-
als or groups of individuals are the main unit of analysis.
Human behavior is reduced to a variety of personal and
contextual factors, such as knowledge, values, attitudes,
beliefs, norms, laws, infrastructures, and incentives, which
together operate as drivers of a behavior (Gifford 2014;
Kendal and Raymond 2018; Miller and Prentice 2016).
This approach claims that behavior change occurs when
one or more of these factors change (Asensio and Delmas
2015; Byerly et al. 2018; Callahan et al. 2019; Fishbein
and Ajzen 2010; Thaler and Sunstein 2008). Moreover,
behavior change initiated by a large number of individu-
als can trigger a behavioral cascade and a shift in social
norms and practices, potentially leading to a social change
(Centola et al. 2018).

On the other hand, holism shifts attention away from
individuals and instead focuses on the macro-level con-
text as the main unit of analysis (Sawyer 2005). Holistic
approaches study legal, political, economic, and social
arrangements and their roles and interactions in shaping a
larger system as a whole—not merely as contextual factors

Reductionist/individual-oriented approaches

Holistic/social structural
approaches

Perspective
factors (e.g., values, habits, norms)
Unit of analysis Individuals or groups of individuals
Primary focus
level analysis)
Methodology
Social change
occurs as the
result of.

Explanatory, interventional, experimental

Human action is individually driven by internal and external

Identifying causal drivers of individual behaviors (micro-

Behavior change initiated by a large number of individuals

Human action is collectively facilitated or constrained by
elements of social structures (e.g., laws, infrastructures,
technologies)

Social structures and practices

Identifying enablers for social practices and specifying the
missing link among the enablers (macro-level analysis)

Descriptive, observational, theoretical

Structural transformation through the modification or crea-
tion of key elements of practice
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to explain individual behaviors. This methodological
approach treats a social phenomenon as being more than
the constellation of individual behaviors and so not reduc-
ible to micro-level components (Blake 1999; Hargreaves
2011; Reckwitz 2002). Therefore, the emphasis here is
on understanding and designing a whole suite of enablers
conducive to sustainable practices, rather than targeting
individuals (Baynes et al. 2015; Gruber 2010; Meadows
1999; Ostrom 1990; Sayer et al. 2013).

While each school of thought provides important insights
for understanding human behavior and social change, it also
comes with limitations. Reductionist or individual-oriented
approaches often fail to explain the heterogeneity in the
effects of behavioral interventions across different systems
(Henrich et al. 2010; Soman and Hossain 2020) and fail
to generalize human behavior change from one context to
another, contributing to the current replication crises in
social sciences (Christensen and Miguel 2018; Maxwell
et al. 2015). While reductionist approaches can identify spe-
cific factors driving human behavior in a highly controlled
environment, it rarely captures the interactions of these fac-
tors in real-world contexts, resulting in failed interventions
(Hummel and Maedche 2019; Kristal and Whillans 2020;
Soman and Hossain 2020; Sunstein 2017). These limitations
prevent individually targeted interventions from yielding
large-scale social changes (Dubois et al. 2021; Mols et al.
2015). In social-ecological contexts, behavioral interven-
tions are “like an effort to capture a lion with a mousetrap”
(Thaler and Sunstein 2008, p.184) and are hardly the right
scale to address systemic problems by themselves.

On the other hand, holistic or social structural approaches
focus on the big picture and tend to overlook individual dif-
ferences among people who are an essential part of social
structures. It assumes that changes in social structures (e.g.,
regulations and technologies) would inevitably shift indi-
vidual behaviors (Shove 2010; Shove et al. 2012), which
is often not the case. Such an assumption strips away indi-
vidual agency and treats people as mere “carriers of prac-
tice” (ibid). Another key limitation comes from the lack of
causal evidence between social structural enablers and envi-
ronmental outcomes. Few studies in this realm isolate and
objectively evaluate the effects of key attributes—a method
commonly adopted in reductionism—because it is imprac-
ticable and costly to conduct large-scale experiments in a
top—down change model (Agrawal 2014). Rather, they rely
on historic accounts of case studies and qualitative methods
to evaluate long-term changes in social phenomena (Agrawal
2001; Ostrom 1990). As a result, holistic approaches gener-
ally yield more nuanced descriptions of enabling factors,
rather than offering clear explanations and causal evidence
on how social change occurs.

In the context of envisioning paths toward a broad soci-
etal change that involves transformation of all relevant

elements, neither reductionist nor holistic approaches alone
are sufficient. Given their different implications and meth-
odological strengths and limitations, it is crucial that these
two approaches are deeply integrated in social-ecological
research and practice. Indeed, since Anthony Giddens’ and
Albert Bandura’s influential frameworks that explained
interdependent relationships between personal and environ-
mental factors (Bandura 1986; Giddens 1984), the separa-
tion of agency and structure has become less salient. Many
social-ecological frameworks have adopted multidiscipli-
nary approaches and become robust in their ability to explain
complex systems and relationships among individual, collec-
tive, and structural elements. Notably, research on social dif-
fusion and tipping points—an increasingly popular concept
in the social-ecological literature—contributes to overcom-
ing the agency-structure dichotomy by emphasizing both
individual change and its exponential effects across popula-
tions (Milkoreit et al. 2018). Research by Abernethy et al.
(2014), for instance, studied the adoption of marine resource
management at the community level, providing important
insights into both individual community characteristics
and institutional arrangements. Table 2 presents examples
of such frameworks, selected based on their relevance and
influence within the social-ecological literature.

Despite these efforts, however, many existing frameworks
are still limited in terms of their scope, practical application,
and methodological integration. Our framework adds value
to previous contributions in social sciences by bridging these
gaps and elucidating multi-level perspectives to address cur-
rent social-ecological problems.

The integrative framework
for transformative social change

An overview

In this section, we propose that the process of deliberate
transformative change be guided in a multi-directional causal
framework in which human behaviors and social structures
interact and influence one another. A social structure is a
system of coordination for the maintenance and appropria-
tion of resources through formal or informal institutions,
socioeconomic and political systems, cultural values, social
norms, infrastructures, and technologies (Lin 2001). More
generally, a social structure is a decision-making context,
enabling or constraining individual and collective actions,
which can in turn influence the social structure (Bandura
2001). Materials (e.g., objects, infrastructures, tools, and
technologies), competences (e.g., knowledge, skills, and
capacity), and meanings (e.g., social norms, values, cul-
tures, and motivations) are key elements of a social structure
(Shove et al. 2012). Through complex interactions among
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these elements, different practices emerge, evolve, or disap-
pear (Shove et al. 2012).

Figure 1 illustrates the integration of reductionist (indi-
vidual-oriented) and holistic (social structural) approaches
and the interdependent relationships between the structural
elements and individual and collective actions. It points out
various directions of influence that can instigate deliberate
transformative social change. This is the conceptual basis
for our social change framework.

The outer gray circles represent the holistic, social struc-
tural approaches, whereas the center pink circles symbol-
ize reductionist approaches, highlighting different classes
of actions (described below). For example, technological
advancements in electric vehicles (change in materials)
enhance the capacity to cut down greenhouse emissions in
the transportation sector (change in competences). Shifts
in material availability and competences make low-carbon
transport options more accessible for the public, which can
change social meanings about mobility and sustainable life-
styles (change in meanings). Changes in these three elements
can motivate people to take a variety of actions, from buy-
ing an electric vehicle (private action) to sharing informa-
tion about the benefits of electric vehicles (social-signaling
action) and demanding city-wide transportation electrifica-
tion through petitions and voting (system-changing action).

There is also a bidirectional relationship between indi-
vidual and collective actions. Individual actions may lead
to the onset of collective actions when enough people act

Materials
Infrastractures
Technologies

Social
signaling

Private

System
changing

Meanings
Values

Norms
Cultures

Competences
Capacity
Knowledge

Social Structures

Fig. 1 The interdependent and mutually shaping elements of practice,
highlighting three classes of actions for change. Arrows represent
directions of influence

@ Springer

upon shared objectives. In turn, collective actions, typi-
cally organized in social movements and conventions, can
motivate individual actions that are aligned with group
interests and values. Moreover, individual and collec-
tive actions can push for structural change by creating
new demand and norms, although the feasibility of these
actions often depends on contextual factors such as access
to technologies, infrastructures, capital, political power,
and economic opportunities. As all these elements are
tightly linked, it is impossible to isolate any component
from the analysis of transformative social change.

Three classes of individual actions
for transformative change

There are many types of actions that people can take to
promote environmental sustainability. Some actions com-
plement individual sustainability goals, while others lead
to broader collective pursuits. While these actions tend
to be lumped together as pro-environmental actions, they
have overlapping but different mechanisms of spurring
change. Building on Stern’s theory of environmentally
significant behavior (2000) and more recent work by Lar-
son et al. (2015), we classify a range of individual actions
relevant to transformative change into three distinctive
categories: private, social-signaling, and system-chang-
ing actions. This classification emphasizes different kinds
of contributions people can make as an individual or a
group, not only through changing individual choices and
behaviors but also through engaging in broader actions for
societal effects. Achieving transformative change requires
addressing each class simultaneously.

Private actions are behaviors that people privately
conduct to reduce their own environmental impacts (e.g.,
recycling, water and energy saving, and environmentally
conscious purchasing). These actions can incidentally
contribute to a shift in demand patterns, but they do not
necessarily create intentional ripples that spread outwards
through social networks. Hence, many private actions are
limited to individual-level choices and do not address
structural problems.

Social-signaling actions are behaviors that people con-
duct to publicly share and signal their pro-environmental
values, attitudes, identities, and opinions (e.g., ‘liking’
and sharing on social-media, participating in general
events such as Earth Day, and wearing stickers, badges,
and T-shirts with environmental messages). These actions
can contribute to spreading social norms and meanings of
practice aligned with a sense of responsibility and pro-
environmental values (Klain et al. 2017). Social-signaling
actions have the potential for norm change that inspires
other actions.
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System-changing actions are behaviors that people col-
lectively engage in with the intent of changing laws, policies,
corporate actions, institutions, and infrastructure (e.g., peti-
tion signing, voting for progressive parties, civil disobedi-
ence and other direct environmental activism, and donation
to system-changing environmental organizations). These
actions can inspire broader system change and indirectly
influence behaviors of many populations through policies,
institutions, and physical infrastructures.

The framework

Our framework offers integrative, descriptive, and practical
guidance for change agents (e.g., policymakers, practition-
ers, individual activists, and researchers) to understand and
engage in dynamic processes of social change for environ-
mental sustainability (Fig. 2). The orientation of the frame-
work depends on where the work of change agents is situ-
ated, and hence, the framework does not represent interests
of particular groups.

The framework draws upon a vast body of theories of
human action and evidence, emphasizing individual agents’
roles in affecting social-ecological systems and structural
arrangements in enabling or constraining actions. Although
the framework offers limited advances in theory, it provides
three key points of novelty. First, it distinguishes between
three classes of individual actions in broader pro-environ-
mental transformation processes and explains how each type
of action contributes to greater societal effects. Second, in
contrast to the largely descriptive frameworks reviewed
above, our framework guides change agents to locate their
initiatives in the context of system feedbacks and to iden-
tify key intervention points and high-level strategies at both
individual and structural levels. However, designing spe-
cific interventions will require empirical assessments of each
case, which is beyond the scope of this framework.

The third point of novelty is our framework’s represen-
tation of social norm formation, which involves dynamic
processes of meaning and value change at multiple levels.
Behavioral and structural change can foster relational values
held by many people—notions of appropriate or desired rela-
tionships with nature (Chan et al. 2020). Unleashing social
norms and relational value can, therefore, be a powerful
step toward widespread change because these latent values
can influence group behaviors over a long term (Chan et al.
2020; Kinzig et al. 2013; Legros and Cislaghi 2020; Nyborg
et al. 2016; Young 2015). While this representation builds
upon previous frameworks of social change, our framework
explicitly treats both individual and social structural pro-
cesses as crucial elements for system feedbacks.

Behavioral intervention processes

Change agents must first understand why people behave the
way they do and identify psychological barriers and enablers
for behavior change before designing interventions (Datta
and Mullainathan 2014; White et al. 2019). Past research
show that human decisions are subject to cognitive biases
and heuristics. For example, people tend to pay more atten-
tion to information that confirms their prior beliefs, ignore
information that contradicts their existing views and behav-
iors, conform to the opinions of their peers, and use intuition
when judging what is right or wrong (Festinger 1957; Haidt
2001; Kunda 1990; Lord et al. 1979; Turner et al. 1987;
Tversky and Kahneman 1974). Such cognitive biases and
heuristics allow people to navigate through massive infor-
mation complexity and efficiently make decisions without
solely relying on rational reasoning (Levine et al. 2015).

Interventions that harness cognitive biases and heuris-
tics can produce behavior change. For example, messaging
that uses iconic photos and narratives can trigger emotional
reactions and draw attention more effectively than those
that only provide facts and statistics (Slovic et al. 2017).
Reminders and change in default settings can reduce mental
efforts in decision-making and nudge people to take desired
actions (Shah and Oppenheimer 2008). Particularly, struc-
tural interventions that alter default settings or infrastruc-
tures are effective at reducing the attitude-intention-behavior
gap—inconsistencies where people’s values, attitudes, and
intentions do not translate into actual behaviors—and elic-
iting actions (Blake 1999; Kollmuss and Agyeman 2002;
Vigors 2018). Similarly, interventions that leverage social
norms and group identity are found effective at guiding pub-
lic behaviors (Shakya et al. 2017; Young 2015). Injunctive
social norms operate as a signal of what is right or accept-
able to do (Cialdini and Goldstein 2004). If a sustainable
practice is perceived as an incentive (e.g., social recognition
as a responsible citizen) rather than a tax (e.g., burden), the
practice can be readily accepted and spread across societies,
potentially triggering a norm cascade (Sunstein 2020).

While behavioral interventions do not directly influence
structural interventions, they can indirectly inspire structural
change by mobilizing a large number of people to take pro-
environmental actions and by shifting social norms. Indi-
vidual behavior change can, therefore, operate as structural
interventions through diffusion processes, which can lead
to a norm cascade and create public demand for structural
change.

Structural intervention processes
Social structures can lock in most forms of social interac-

tions and practices for a long period of time, providing con-
texts to social norms, meanings, and cultural values that all
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Fig.2 Integrative framework for pro-environmental social change.
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arrows represent potential (desired) outcomes. Red arrows indicate

function as standards of behavior within societies (O’Brien
2018). Interests of powerful actors are frequently favored by
institutional rules and norms, through which their socioeco-
nomic and political dominance is reinforced and stabilized
(Pierson 2000; Seto et al. 2016). Therefore, in the structural
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individual behavioral change and behavioral diffusion processes and
influences, whereas blue arrows represent structural processes and
influences

intervention processes, change agents must understand how
institutions, socioeconomic systems, power dynamics, infra-
structures and technologies are arranged and how they facili-
tate conditions in which social-ecological problems occur
(Seto et al. 2016).
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Once structural barriers and enablers for behavior change
are identified, it is possible to target intervention points
within social structures. Here, it is important to intervene in
social structures at different administrative and geographical
scales, ranging from local to global, so that pro-environmen-
tal initiatives are well coordinated and supported across vari-
ous jurisdictional and institutional boundaries (Bodin 2017).
Without collaborative structures and a good alignment of
cross-scale systems, structural interventions can be frag-
mented and fail to achieve desired transformations (ibid).

Structural interventions involve modifying relevant
or competing elements of practice and their interlocking
arrangements within a social structure (Hargreaves 2011).
In the low-carbon development sector, for example, high
costs, market risks, incomplete information, infrastructural
limitations, and unfavorable fiscal and regulatory policies
deter the deployment of green technologies, allowing few
innovations to survive the transition from invention to large-
scale application (Brown et al. 2008). These obstacles are
often manifested in entrenched patterns of social structural
arrangements that disrupt innovation and competitiveness of
low-carbon alternatives (Seto et al. 2016). Removing such
barriers is crucial for enabling the rapid and large-scale
adoption of pro-environmental practices.

Moreover, structural interventions can directly engage
with individual behavior change by disrupting people’s old
habits and routines and creating alternative decision-making
settings (Lockton et al. 2010; Thaler and Sunstein 2008).

Emergence of a
new norm

Social
tipping point

Cumulative adoption rate of a pro-environmental practice

For example, a well-maintained, affordable, and convenient
transit infrastructure (e.g., bicycle lanes, bus networks) can
motivate people to switch from driving cars to a low-carbon
transportation alternative (Sunstein and Reisch 2014). Simi-
larly, higher taxes on gasoline can make driving a less attrac-
tive option than taking public transportation. In this sense,
structural interventions can directly operate as behavioral
interventions, potentially supporting large-scale behavior
change.

Behavioral diffusion processes

Behavioral diffusion processes require specific strategies for
different segments of a population and phases (Abernethy
et al. 2014; Zhao et al. 2021). Successful behavioral dif-
fusion tends to move through five stages (Fig. 3): the ini-
tiation of a new behavior by innovators or ‘change agents’,
the adoption of the behavior by early adopters, by the early
majorities, by the late majorities, and then by laggards (Rog-
ers 1958; Ryan and Gross 1943). In social-ecological con-
texts, early adopters of sustainable practices tend to be com-
mitted individuals who hold strong environmental values
and a sense of responsibility for environmental stewardship
and care for wildlife, land, and water (Chapman et al. 2019).
The early majorities are individuals who are socially con-
nected with early adopters or organizations that advocate for
environmental stewardship (Abernethy et al. 2014). The late
majorities are people who follow the actions of others, and

Transformative change

Time

Innovators

Early Adopters

f t

Internal-Individual Factors <

Early Majority

Late Majority Laggards

T A

» Network Effects «<— External-Structural Factors

Fig. 3 The diffusion of pro-environmental practice, adapted from Rogers (2003)
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laggards are those who only adopt sustainable practices if
there is coercion (e.g., laws and regulations) or a significant
social pressure to do so (Rogers 2003). However, what is
presented as adopter characteristics here depends on con-
texts, which may include substantial social, economic, and
political constraints. For example, regardless of their pro-
environmental values and social networks, many rural and
impoverished communities lack the ability to adopt sustain-
able practices due to significant economic hardships (Waylen
et al. 2013).

Psychometric segmentation, a common marketing tech-
nique that involves clustering a population based on prefer-
ences, attitudes, motivations and behaviors, can help change
agents understand similarities and differences among actors
and design more targeted communications (Baker et al.
2019; Kidd et al. 2019). For instance, messages framed to
activate a sense of environmental values and identities can
be particularly effective at engaging with people who are
early adopters or the early majorities (Chapman et al. 2019;
Teel and Manfredo 2010). However, such message frames
are unlikely to have the same effect on the late majorities
or laggards (Kidd et al. 2019). Strategies such as incen-
tives, social pressure, and the knowledge of law and peer
consensus are more effective at influencing judgements and
promoting sustainable behaviors among these segments of
the population (Berkowitz and Walker 1967; Cialdini and
Goldstein 2004; Davis et al. 2018; Jayachandran et al. 2017;
White et al. 2019). Here, it is important to note that shifts in
value orientations, attitudes, and motivations can occur as a
result of behavior change (Kendal and Raymond 2018; Suss-
man and Gifford 2019). As people adopt sustainable prac-
tices, their perspectives and attitudes toward environmental
issues can change, updating their prior attitudes and beliefs.

Moreover, behavioral diffusion processes are likely to be
more effective if interventions are applied to individuals or
organizations via existing social networks (Kim et al. 2015;
Ryan and Gross 1943). A social network is a “pattern of
friendship, advice, communication or support which exists
among the members of a social system” (Valente 1996).
Interventions which engage with social leaders in the early
stage are found to be more successful at gaining community
support and achieving group behavior change than those that
do not (Abernethy et al. 2014; Paluck et al. 2016). This sug-
gests that social-ecological interventions can also benefit
from engaging in behavioral diffusion processes through
social networks (Mascia and Mills 2018).

Social change can occur as a result of a single event or
an act of a committed person or group that triggers a cas-
cade of collective actions through social networks (Diani
and McAdam 2003; Granovetter 1978). Once a sufficient
number of people accept a new practice, a new norm can
emerge and spread exponentially throughout the popula-
tion, exceeding a social tipping point (Centola et al. 2018;
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Sunstein 2020; Xie et al. 2011). This can further instigate
public actions by which people demand more sustainable
alternatives, a new set of rules and industry standards, and
ultimately system-wide changes (Heidbreder et al. 2019).
In other words, the successful initiation of collective action
and the diffusion of new norms and sustainable practices can
start from the bottom up, creating institutional and industrial
reforms which can further reinforce sustainable practices
(Davis et al. 2018).

Some of the most successful environmental movements
in modern history have followed similar patterns. For exam-
ple, a wave of public outcry for controlling ozone-depleting
chemical substances pushed the governments around the
world to collectively ban the industries against the use under
the Montreal Protocol of 1987 (Buranyi 2018). Pro-environ-
mental social change can happen if behavioral interventions
successfully mobilize a large group of people to engage in
collective actions and if social structures effectively respond
to the demands of majorities (Chenoweth and Stephan 2011;
Diani and McAdam 2003).

Structural transformation processes

Although structural transformation can be a long and slow
process, its impact on social-ecological systems can be sub-
stantial and can lock in sustainable practices for a long period
of time. The mechanisms underlying structural transforma-
tion within social-ecological systems include governance
changes through the co-management of natural resources
(Olsson et al. 2004). Key elements of effective governance
include institutional capacity for monitoring and responding
to environmental change, knowledge sharing, political will,
mobilization of adequate funds and technologies to support
change, and stable social networks with shared visions and
strong leaderships (Abson et al. 2017; Bennett and Satter-
field 2018; Diaz et al. 2019; Olsson et al. 2004). Changes in
these elements will lead to the emergence of new rules and
structural functions, reinforcing the norms and meanings
that support pro-environmental practices (Young 2015). As
new social norms emerge and dissipate, pro-environmental
practices can be institutionalized and achieve long-term
stability. This creates positive feedbacks, whereby institu-
tions enable more sustainable practices to spread and per-
sist, further cementing sustainable pathways (Young 2015).
However, there are many cases of path dependence in social
processes by which prevailing institutional, infrastructural,
technological, and behavioral arrangements obstruct change
and make the cost of reversal very high (Pierson 2000; Seto
et al. 2016). Reversing the current system requires signifi-
cant efforts and investments, including eliminating subsidies
and policies that favor the status quo, divesting from envi-
ronmentally destructive assets, building sustainable cities
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and infrastructures, and modifying entrenched social norms
(Otto et al. 2020; Seto et al. 2016).

Toward pro-environmental social change

To achieve transformative change for sustainability, it is
critical to treat both structural and behavioral interventions
as interactive long-term processes rather than a quick fix.
Meadows (1999) argues that the goals of the system and the
mindset of people from which system arises are potentially
the most powerful places to intervene in shifting paradigms.
This point brings our attention to the interaction between
structural interventions and individual behavior change.
Transformative change requires the diffusion of sustainable
behaviors or actions from niche to mainstream populations.
It also requires structural transformations that support a
range of sustainable practices at the societal level. When
widespread individual actions and structural changes occur
simultaneously, meanings of action and norms can shift.
Such a shift can lock in alternative development trajectories
towards a sustainable future, updating existing behaviors and
social structures and reinforcing pro-environmental values
and practices across societies.

Our framework suggests that transformative change may
be initiated from any point along the structural or behavioral
intervention processes but will eventually require changes
in all components that leads to the formation of new pro-
environmental norms. However, effecting change in these
processes is likely to take some time and effort. Some of
these elements such as laws and policies cannot be changed
without having a broad base of popular support from the
civil society because most governments have limited capac-
ity to change social structures, norms, and meanings unilat-
erally. Therefore, transformative change is likely to involve
many disputes and negotiations between different groups of
people who hold opposing environmental views and vested
interests in the status quo (IPBES 2019). When faced with
strong oppositions, the processes of change may not eas-
ily move beyond the behavioral and structural intervention
stages.

The application of the framework
to the global wildlife trade

In this section, we apply our integrative social change frame-
work to analyze problems regarding the illegal or unsustain-
able global wildlife trade and discuss potential intervention
points for transformative change. Here, we do not intend to
explore a full scope of issues or highlight successful cases
that have achieved transformative change in practice because
of limited evidence for such successes. Instead, we suggest

hypothetical high-level solutions to illustrate the frame-
work’s potential application.

The context

The global wildlife trade is a multibillion-dollar business of
the sale or exchange of wild fauna and flora (CITES 2019),
driving ecosystem degradation, pushing species toward
extinctions, spreading zoonotic diseases such as the novel
coronavirus SARS-CoV-2 (i.e., the etiologic agent of Covid-
19), and causing severe welfare issues and deaths in wild
animals (Baker et al. 2013; Dobson et al. 2020; van Uhm
2016). In particular, the global wildlife trade is currently
under unprecedented scrutiny because of the potential role
it plays in the ongoing Covid-19 pandemic (IPBES 2020;
Nuwer 2020). In response to increasing international pres-
sures to tackle the illegal or unsustainable trade, substantial
measures have been taken at both local and global levels.
These measures include antipoaching initiatives, incentive or
alternative livelihood programs, law enforcement, demand
reduction campaigns, and trade restrictions through national
legislations, and voluntary framework under the United
Nations Convention on International Trade in Endangered
Species of Wild Fauna and Flora (CITES) (Challender and
MacMillan 2014). Despite these efforts, millions of wild-
life species continue to be traded illegally or unsustainably
to satisfy consumer demand (Kitade and Naruse 2020;
Krishnasamy and Zavagli 2020). Trade restrictions and law
enforcement are failing in many instances due to weak judi-
cial systems, corruption, and high profit margins, indicating
that top—down measures are inadequate as the sole solution
(Challender and MacMillan 2014; Hiibschle 2017). Simi-
larly, bottom—up measures to reduce demand and supply for
wildlife products are also insufficient, merely resulting in
negligible changes in consumer behaviors (Greenfield and
Verissimo 2019; Verissimo and Wan 2019; Verissimo et al.
2020). Most interventions to date have focused on either
top—down or bottom—up strategies without integrating them
as an interdependent process to achieve transformative
change (Challender and MacMillan 2014; Roe and Booker
2019). Efforts to mitigate threats to wildlife and biodiversity
require a systems approach that simultaneously targets com-
plex elements of the global wildlife trade along the supply
chain (McNamara et al. 2016; Sas-Rolfes et al. 2019), while
also attending to the roles that individuals play through their
choices, motivations, and environmental values.

Problem diagnosis
Social structural dimensions

One issue pertaining to the illegal or unsustainable global
wildlife trade is the lack of effective governance and law

@ Springer



182

Sustainability Science (2022) 17:171-189

enforcement. Actors who belong to transnational networks
with links to political and economic elites frequently exploit
regulatory loopholes, using formal channels to trade wildlife
products illegally (Hiibschle 2017; Tittensor et al. 2020).
Weak and ineffective law enforcement with few repercus-
sions from authorities also exacerbate the occurrence of
poaching and illicit sales and possessions in protected wild-
life species (Freund et al. 2017). Moreover, trade restric-
tions can create informal economies that drive transactions
underground, making it more difficult to monitor and regu-
late illegal activities (Roe et al. 2020).

For example, more than 100 orangutans (Pongo abelii,
P. pygmaeus, and P. tapanuliensis) are estimated to be traf-
ficked and held captive for the pet trade per year, although
the trade in orangutans is prohibited by signatory nations
to CITES (Freund et al. 2017). The large number of oran-
gutans confiscated by authorities implies that measures to
address wildlife crimes and unsustainable practices have
been broadly ineffective. This is partly because orangutan
traders and owners are rarely caught and prosecuted (Nijman
2017). Even when they are prosecuted, sentences are usu-
ally too light compared to the value of the wildlife, failing
to function as a deterrent for future crimes (Nijman 2017).
Significant disparities between costs and benefits, inconsist-
ent enforcement, inadequate financial resources to perform
duties, and structural continuity that ensures profitability
of the trade and power accumulation of particular groups
impede necessary changes to current practices (Freund et al.
2017).

Although top—down measures are important, they are
often disconnected from cultural traditions and norms, lack-
ing social legitimacy among key stakeholders (Hiibschle
2017). These measures tend to disproportionately penal-
ize the vulnerable populations who rely on wildlife trade
for their livelihoods, while shifting the attention away from
wildlife habitat loss as the primary driver of biodiversity
loss (Chomel et al. 2007; Koh et al. 2021; Roe et al. 2020).
Socially and economically marginalized communities face
more serious consequences of law enforcement and trade
restrictions because their access to natural resources and
food security are threatened and their livelihoods become
criminalized (Witter and Satterfield 2018). Therefore, a
blanket ban on wildlife trade is unlikely to be an effective
solution to addressing social-ecological problems involved
in the practice (Eskew and Carlson 2020).

Behavioral dimensions

Another dimension of the global wildlife trade relates to the
decisions and actions of people along the trade chain, includ-
ing suppliers (e.g., harvesters), intermediaries (e.g., trad-
ers, transporters, wholesalers, and retailers), and consumers
(McNamara et al. 2016; Sas-Rolfes et al. 2019). Each actor
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has distinct motivations underlying their involvement in
wildlife trade, and therefore, no single intervention works for
everyone (Doughty et al. 2019; Kidd et al. 2019; Thomas-
Walters et al. 2020; Verissimo et al. 2020). Moreover, behav-
ior change strategies that broadly treat people as consumers
of wildlife products are limited, because the majority of
the general public are neither direct consumers nor do they
even realize when they are (GlobeScan 2020; Wang et al.
2020). This suggests a need for more targeted approaches
to influencing actions of people not only through their con-
sumption choices but also through other means including
social-signaling and structural measures.

People face a variety of psychological barriers to all three
classes of action, including limited cognition, conflicting
values, and perceived social, physical, and financial risks
(Gifford 2011). For example, exotic pet owners may be una-
ware that the purchase and possession of certain species are
illegal. Ignorance about the legal status of the exotic pet
trade can be a barrier to avoiding the purchase of wild ani-
mals (private action) (Moorhouse et al. 2017). Similarly, if
people do not believe their actions would have much impact,
they may not share information about the social-ecological
consequences of the exotic pet trade with others (social-sign-
aling action) or may not campaign for policies that would
end the exotic pet trade (system-changing action). Such psy-
chological barriers need to be carefully diagnosed empiri-
cally on a case-by-case basis and be addressed through
behavioral interventions.

Potential solutions
Structural interventions

In structural intervention processes, change agents target
socioeconomic and institutional factors including regula-
tory impediments in the current system governing the global
wildlife trade. Trade restrictions and law enforcement efforts
become effective if other enabling conditions for sustainable
practices are also in place and if the livelihoods of actors
along the trade chain are protected; that is, there is sufficient
flow of funds to monitor illegal or unsustainable activities,
conservation officers have the capacity to manage resources
and enforce laws, local communities have access to rights
and natural resources, there is horizontal and vertical coor-
dination among institutions and sectors at jurisdictional,
national, and international levels, and there is a significant
demand reduction in wildlife products (Challender and Mac-
Millan 2014). All these conditions are likely to reinforce the
legitimacy of structural approaches to promoting sustainable
practices.

Instead of imposing a complete ban on wildlife trade,
government institutions might regulate the conditions of live
wildlife markets and the sale of certain species that threaten
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public health and biodiversity (Aguirre et al. 2020). This also
requires strict law enforcement with greater consequences
of the illegal or unsustainable wildlife trade in CITES-listed
species such as orangutan (Nijman 2017). Meanwhile, legal
trade should be adaptively monitored and evaluated, ensur-
ing sustainability of the harvest through mandatory stand-
ards and guidelines. Taxes and government policies might be
devised to incentivize sustainable practices, while creating a
trade environment in which unsustainable products become
more costly. However, such structural interventions must be
carefully implemented together with alternative economic
plans that safeguard rights and livelihoods of vulnerable
communities.

Behavioral interventions

In this process, it is crucial that change agents target vari-
ous segments of populations differently, while promoting
private, social-signaling, and system-changing actions to
elicit change at multiple levels and scales (Zhao et al. 2021).

Messaging and nudging are found to be effective at
motivating actions among the majority of populations. For
example, messages that highlight zoonotic disease risks and
legality concerns can enhance knowledge about the social-
ecological consequences of the global wildlife trade and
reduce the demand for exotic pets by up to 40% (Moorhouse
et al. 2017). Similarly, messages that clearly communicate
individuals’ ability to make a difference can increase peo-
ple’s motivation and intention to take sustainability actions
(Schutte and Bhullar 2017). If inaction is partially caused
by choice overload (i.e., there are too many priorities to
choose or too many ways to contribute), nudges can help
people navigate through complex situations and avoid deci-
sion fatigue by simplifying decision-making or changing the
presentation of information (van Gestel et al. 2020). Such
psychologically informed strategies are increasingly popular
in public campaigns by organizations that promote sustain-
able consumption or reduce demand for wildlife products
(Lertzman and Baragona 2016; TRAFFIC and The Behav-
ioural Insights Team 2019).

Although messaging and nudging may influence decisions
and actions of many, these strategies are unlikely to have the
same effect on people who strongly favor wildlife consump-
tion, including traditional medicine users, exotic pet own-
ers, and wildlife product collectors (Doughty et al. 2021).
Engaging with this segment of the population (i.e., laggards)
is also necessary as they represent a key stakeholder group
in the global wildlife trade. Thus, to influence attitudes and
behaviors of wildlife consumers, our framework suggests
interventions that focus more on structural measures rather
than value-based messages and simple nudges. For exam-
ple, in addition to enforcing legal deterrents for the trade

in illegal or unsustainable wildlife products, change agents
might engage with authorities from the traditional medicine
community (e.g., doctors) as “messengers” to recommend
substitutes for wildlife products that provide equivalent ben-
efits (Burgess et al. 2019; Wang et al. 2020).

Behavioral intervention processes are also relevant when
engaging with suppliers of wildlife products (e.g., rural com-
munity members, farmers, hunters). Conservation programs
often use a combination of socioeconomic incentives, such
as Payment for Ecosystem Services (PES), to motivate sup-
pliers to adopt sustainable practices (Grima et al. 2016).
Local resource users are found to be more supportive of
wildlife conservation when their livelihood needs are met
and when they receive substantial benefits from the pro-
grams (Handberg and Angelsen 2019; Naidoo et al. 2016;
Stormer et al. 2019). Behavioral sciences can help further
amplify the effects of such incentive-based approaches
(Green et al. 2019). However, provision of incentives and
alternative income requires scrutiny because it can backfire
or weaken intrinsic motivations of community members for
protecting wildlife and their natural habitats without incen-
tives (Agrawal et al. 2015; Ezzine-de-Blas et al. 2019). Such
motivational crowding in incentive-based approaches can
negatively affect human-nature relationships, if they are not
properly designed (Chan et al. 2017; Chervier et al. 2019).

To design behavioral interventions, change agents may
first identify target behaviors among suppliers or communi-
ties as a group: that is, private actions (e.g., uptake of sus-
tainable livelihood options as alternative income sources),
social-signaling actions (e.g., sharing information and voic-
ing the support for wildlife conservation with other commu-
nity members), and system-changing actions (e.g., electing
local representatives who prioritize wildlife conservation).
Interventions that target each type of supplier or community
actions through a combination of behavioral and structural
measures can yield greater impacts on changing individual
decisions and practices as well as creating collective norms.
For example, change agents might frame messages to reflect
local values, identities, and interests, harness local pride to
protect wildlife species, choose appropriate messengers,
simplify information and choices about sustainable liveli-
hood options, or promote social norms for wildlife conserva-
tion by enhancing visible signaling (Rare and The Behav-
ioural Insights Team 2019).

Behavioral diffusion and structural transformation

Transformative change can occur as a result of combined
effects of top—down and bottom—up approaches. Top—down
approaches play a substantial role in not only regulating the
trade itself but also shaping public attitudes and percep-
tions toward wildlife consumption (Rizzolo 2021). Trade
bans on the consumption of wild animals, as seen in China’s
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response to the Covid-19 pandemic, can decrease the social
acceptability of the wildlife trade and increase people’s will-
ingness to find alternative products (Rizzolo 2021; Wang
et al. 2020). In other words, the stigmatization of wildlife
consumption can influence choices people make and reduce
the demand (Moorhouse et al. 2017; Rizzolo 2021). In turn,
bottom—up approaches through individual and collective
actions can push for change in government policies, regu-
lations, industry standards, and other social structural ele-
ments (Lounsbury et al. 2003). The Covid-19 pandemic has
shown how social norms and meanings of daily practices can
shift abruptly (Casoria et al. 2021; Sunstein 2020), putting a
spotlight on the global wildlife trade and instigating a pub-
lic outcry for a stricter control over illegal or unsustainable
wildlife consumption globally (Nuwer 2020). Social norms
and meanings that align closely with sustainability goals
enable both institutional and individual behavior change
needed to address wildlife trade issues.

Current global wildlife trade practices might change their
courses toward more sustainable trajectories if societal shifts
occur at both behavioral and structural levels. Such a com-
prehensive approach is necessary to ensure that participation
in illegal or unsustainable wildlife trade is not only difficult
but also that it is seen as socially unacceptable. Our integra-
tive framework points out the directions and interactions of
change in individual behaviors, collective actions, and social
structures that together compose critical pieces of transfor-
mation for wildlife management.

Theoretical implications and limitations
of the framework

The present framework guides change agents to design effec-
tive intervention strategies in a broad set of social-ecological
contexts. It has a potential for much wider application in dif-
ferent contexts as it draws on general principles of social sci-
ences, particularly psychology and sociology. For instance, it
can be applied to address issues concerning climate change,
land-use management, fisheries, biodiversity conservation,
waste management, and pollution. The framework is also
scalable to target local to global actors as well as grassroots
to multilateral initiatives.

Although the framework suggests robust approaches to
transformative social change, it has some limitations. First,
this approach requires multidisciplinary collaboration with
a wide range of stakeholders. This also means that policy-
makers, lawmakers, grassroots organizations, and all other
supply chain actors must be involved in the change process.
The coordination and collaboration among many stakehold-
ers are crucial but also very difficult to achieve in practice.
Although there are some examples of organizations that have
assembled and become institutionalized to make changes
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within supply chains, such as the Roundtable on Sustainable
Palm Oil (RSPO), most initiatives are neither effective nor
grounded in this kind of integrative approach. Such frag-
mented efforts can pose a variety of practical challenges in
implementation.

Another challenge concerns the mismatch between long-
term nature of social-ecological programs and short-term
funding opportunities that they often depend on (Boedhihar-
tono et al. 2018; Dayer et al. 2018). Transformative change
can only occur after significant efforts are made at both
structural- and behavioral-level processes. This will inevi-
tably require long-term commitments from local, national
and international actors including individuals, policymakers,
NGO s, private and public sectors, researchers, and funding
agencies. However, the current funding structures generally
reward projects that generate impacts rapidly (Craigie et al.
2015). This makes the application of the framework rather
difficult, especially when the capacity to change is low and
long-term support for building a positive feedback of social
change is lacking.

Despite these limitations, however, the present paper
explains that transformative social change is attainable so
long as there are rigorous efforts to intervene in individual
behaviors, collective actions, and social structures simul-
taneously. Approaches that fail to address all these com-
ponents as part of the unified process are unlikely to yield
transformative change, although small-scale initiatives can
produce incremental changes. Moreover, these approaches
need to be coupled with concerted efforts among all stake-
holder groups because the future of the world’s ecosystems
depends not only on the practice of one group but also of
every individual and organization that has vested interests in
sustainable way of life. Our framework helps change agents
understand how their work might intersect with other initia-
tives within transformation processes. It also points to key
strategic directions and types of support and collaborations
they need to amplify their overall impacts.

Conclusion

Past studies have made theoretical and empirical contri-
butions to explaining and predicting human behavior in
various social-ecological contexts. What is still lacking is
a practical framework that bridges disciplinary divides and
fundamental differences that lie between psychological and
social structural underpinnings of human behavior (Klu-
ver et al. 2014; Seto et al. 2016; Wilson and Dowlatabadi
2007). Addressing social-ecological problems requires an
approach that integrates interventions at different levels of
processes through which individual behaviors, collective
actions, and structural arrangements all operate interac-
tively (Bandura 1999). Together, these levels of analyses
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provide the interdependent micro—macro explanation for
social change processes. Current social-ecological systems
can transform towards sustainable trajectories if people act
to protect natural resources and if social structures provide
sufficient platforms to support their actions. In this paper, we
have explained how these interdependent processes can be
integrated into a more comprehensive framework for social
change towards environmental sustainability. Furthermore,
we applied the framework to the global wildlife trade and
provided high-level problem diagnosis and potential solu-
tions for change.

Behavioral and social structural processes illustrated in
the present framework guide change agents to unpack key
factors underlying the root cause of social-ecological prob-
lems and to understand why pro-environmental actions do or
do not occur. Our framework brings about a robust approach
to instigating pro-environmental social change drawn upon
insights from psychology and sociology and shows key ele-
ments and their interactions that can be targeted, operation-
alized, and evaluated in intervention programs. Another
important contribution of the framework is to distinguish
the roles that private actions, social-signaling actions, and
system-changing actions play in the process of social-eco-
logical transformation. Since transformative change includes
large-scale shifts in cultural values and social meanings,
approaches that attend to each type of action in behavioral
and structural interventions are likely to yield much greater
impacts.

So far, reductionist and holistic approaches have sepa-
rately shown that changes to human actions are possible,
either from changes in individual behaviors or in social
structural arrangements. With the integration of both
approaches, there is a possibility for transformative change
required to solve complex social-ecological issues. The aim
of the framework is to highlight key considerations and
steps for initiating social change processes at different lev-
els and scales and to suggest a more realistic conception and
approaches to achieving environmental sustainability.
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