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Abstract: Climate change is a major challenge for human society in the 21st century and an important
issue in the context of sustainable development governance. As the density of institutions in global
climate governance increases, so does the potential for overlap and interaction between the various
elements of institutions. The current global climate governance issue is no longer solely a state-centric
governance model but presents a complex manifestation of a complex of mechanisms. Taking a
global climate governance perspective, this paper finds that the institutional complex of global
climate governance is shaped by internal factors, such as self-attribution, rights, and interest linkages.
External factors include the rapid development of globalization and the non-governmental state of the
international community. The internal logic of the institutional complex is based on the institutional
fragmentation of multiple interested parties involved in the governance process and the interaction
patterns of internal actors. The institutional complex of global climate governance has the following
implications for policy-making: the strength of the institutional complex refers to the framework of
decision-making; the flexibility of the arguments provides stakeholders with demands related to their
interests and inspires different countries to join in the governance of global climate change.

Keywords: global climate governance corporate; social responsibility and sustainability; information
systems operations management impact analysis; mechanism complex; institutional fragmentation

1. Introduction

Today, the international community is faced with many challenges. More and more
international affairs require global cooperation and governance, especially in the field of
environmental issues and climate change, which runs counter to the concept of sustainabil-
ity. Climate change is a major challenge facing human society in the 21st century and an
important topic for global governance [1,2].

Figure 1 shows the change in global average temperature over the last 150 years from
1860 to 2000 [3]. As can be seen from the graph, the recent trend in average temperature
change shows a much steeper rate of increase. This indicates that global average temper-
atures are rising at an unprecedented rate in the 100-year history of temperature change.
The impacts of global warming on human society and the planet’s home are both beneficial
and detrimental [4]. The global glaciers are melting at an accelerated rate as a result of
warmer temperatures, and the two levels of melting ice and expanding seawater caused by
global warming will endanger coastal areas around the world, with many small maritime
nations now suffering from widespread seawater intrusion. Warming has a direct impact
on human health, with heat-related morbidity rates and mortality rates increasing as the
number and extent of heat waves continue to rise [5,6]. Especially in the poorer, most
vulnerable developing countries, people in these countries and regions face water and food
shortages and greater health risks due to a lack of social and technological resources and
funding for adaptation. Similarly, in our national climate change assessments published
over the years, it is clear that the impacts of climate change that have been observed are
significant and multifaceted. There are both favorable and unfavorable impacts in all areas
and regions, with adverse impacts dominating [7,8].
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Figure 1. Changes in global mean temperature over the last 150 years from 1860 to 2000.

Since Copenhagen in 2009, global climate governance has gradually shifted from a
negotiation-driven to a practice-driven paradigm, including a diverse set of actors and
multi-dimensional institutions. The globalization of climate governance has fragmented
towards its members or specific elements, with countries referring to institutions that have
diversified over time [9,10]. Thus, discussion on the institutional complex of global climate
governance requires attention in a regime of fragmented interests, high uncertainty, and
interactive change. Their scale, impact, and scope pose serious challenges to human society.
How to respond more effectively to climate change is a major strategic issue involving both
national self-interest and the common interests of all humankind, and both immediate and
long-term interests [11,12]. According to the 30-year historical evolution of global climate
governance, there are four main challenges: insufficient emission reductions, leadership
deficit, imperfect governance institutions, and increased uncertainty and instability in the
international environment [13,14].

The mechanism complex is an emerging cross-research hotspot in the field of institu-
tional research and global governance research, which profoundly points out the current
situation of global governance at the mechanism level and also puts forward a contempo-
rary proposition for theoretical research. Climate governance, as an important aspect of
global governance, has also emerged as a situation of overlapping and nested governance
mechanisms in its real development. The development of global climate governance, as
the core approach to address global climate change, has a bearing on the future fate of
human development and should be given attention and care in research. Therefore, the
main contributions of this paper are:

1.  To analyze the reasons for the emergence of the mechanism complex in the field
of global climate governance, the logic of its development and its impact, and the
practical and theoretical aspects; the answers to these questions are also the purpose
of this paper.

2. Most of the current studies on global climate governance focus on the ethics and
morality of different actors in responding to climate change, the effectiveness of
existing mechanisms in responding to climate change, and the game between countries
in a certain issue, but less on the climate change governance mechanism itself.

3. The existing studies on mechanism complexes in the field of climate governance are
mostly focused on the micro level, preferring quantitative research methods, and
seldom form generalized inductive conclusions about the causes and development
logic of mechanism complexes. Therefore, the innovation of this paper lies in both
the topic selection and the research method, i.e., it focuses on the changes in climate
governance at the mechanism level and tries to answer the corresponding research
questions with a qualitative research method.
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Under the situation of unprecedented changes in a century, the green recovery of
countries needs to establish a more effective cooperation mechanism at the global level to
achieve low-carbon transition and technical, economic, and industrial cooperation in global
climate governance [15,16]. China should proactively strengthen international cooperation
in climate governance: first, it should actively assume the responsibility of a major power
to promote global green and low-carbon development and promote the construction of
a more equitable and reasonable international cooperation mechanism; second, it should
build a tripartite private sector cooperation pattern between China, the United States, and
Europe, and strengthen the international exchange of green and low-carbon technologies
and industries (the cooperation mechanism at the official level between China, the United
States, and Europe is already in place, but the overall progress is rather slow, for which we
need the help of the second-track private sector cooperation mechanism to promote and
strengthen the international exchange and cooperation of green low-carbon technologies
and industries); third, we should promote regional cooperation in addressing climate
change, and especially strengthen cooperation with developing countries along the Silk
Road in climate governance and low-carbon transition [17,18].

2. Literature Review
2.1. The Theory of Mechanism Complexes in Global Climate Governance Mechanisms

For scholars, the institutionalism encompassed by political science refers to
three main types, namely sociological institutionalism, historical institutionalism, and
rational choice institutionalism. By institutionalism, we mean a more defined way of activ-
ity or the integration of structures [19]. Government, for example, was a form of politics
that has been institutionalized. Previous institutional studies have focused on analyses
at the level of political parties, court mechanisms, and parliaments and have generally
focused on formalized institutions. Late in the last century, institutionalism began to shift
the meaning of institutions from rules to ideas, capital, and regulation. The issues that insti-
tutionalism sought to address are the properties of institutions and how they affect specific
human behavior. The questions raised by institutionalism relate mainly to the field of social
science, including how structures, organizations, ethos, culture, and regulations produce
social behavior, how power is configured within actors, and how they affect individual
decision-making mechanisms and their outcomes. Because of the outstanding breadth
of the meaning of institutions, institutionalism, which concerns almost all areas of social
science, is also linked to the political, economic, ideological, and social spheres [20-22].

International mechanisms are a set of explicit or implicit principles, norms, rules, and
decision-making procedures that are brought together by the expectations of actors in a
particular field of international relations. Actors surround them with phenomena that
generate mutual expectations. By “actors’ in this context, we mean subjects that produce a
set of behaviors in international relations in various governmental and non-governmental
sectors [23]. They are not only the subjects who propose the mechanisms but also the
subjects who are bound by them. The principles involved in the mechanisms reflect
the ideas of the actors and their beliefs. Regulations refer to the paradigms of behavior
defined using rights and obligations. Rules refer to specific prohibitions on certain behavior.
Decision-making processes refer to the habitual behavior of deciding and implementing
the same policies.

The theory of the mechanism complex has developed rapidly over the past decade,
but its conceptual scope has so far not formed a relatively unanimous understanding in
the domestic and international academic community, leaving the understanding of the
concepts and theories related to the mechanism complex in a rather messy state. The
traditional international mechanism defined the international mechanism as a single object
of study, from the formation stage of the international mechanism, the operation stage, and
the important role it played in international cooperation, etc., all of which were elements of
great concern to the traditional international system. However, in recent years, influenced
by the proliferation of international regimes and the increased density of regimes in related
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issue areas, scholars have come to recognize that international regimes are not created
in a vacuum, nor can they develop in isolation, and have argued that there is an overlap
and complementarity between institutional arrangements in specific issue areas. Thus,
an understanding of governance in a particular issue area must focus on the interactions
between relevant mechanisms in that area [24].

The climate change issue area consists of a complex of mechanisms. There is no
hierarchy in climate governance and a loose set of climate change mechanisms each plays
its proper role. The most current research on the complex climate change mechanisms
comes from Kenneth Abbott. Keohane brought together the complex governance mech-
anisms of the current climate change response within a holistic governance context and
has given it the concept and connotation of a ‘climate change regime complex’. Figure 2
shows that this complex of mechanisms includes the climate mechanisms within the UN
framework, such as the Convention and the Kyoto Protocol, the specialized agencies within
the UN framework, such as the UN Environment Programme and the UN Development
Programme, as well as various bilateral and multilateral framework agreements and gover-
nance platforms [25]. The inside of the circle represents the main climate rule-making or
implementation mechanisms at the moment, while the outside of the circle mainly refers
to the supporting mechanisms attached to rule-making. According to Keohane, no single
mechanism can be the absolute authority, and it is still unclear which will gain more power.

UN Legitimate Mechanisms

( Convention: Kyoto Protocol ) Montreal Protocol

Expert Assessment (IPCC) Club (MEF, APP, G20, G8+5)

Bilateral Agreements
(US-India, UK-China)

UN Specialized Agencies . .
(WMO, UNEP, UNDP, Unilateral Action
IAEA, FAQ)

Multilateral Development
Bank

WTO, General Agreement

Financial Market Rules on Tariffs and Trade

Figure 2. Climate change ‘governance triangle” model.

According to Keohane and David Wicker, a mechanism complex is a specific set of
loosely linked mechanisms that establishes links between specialized and relatively narrow
mechanisms but without a structure to support the whole. Keohane organized the existing
climate change mechanisms into a diagram. The diagram summarises the complex gover-
nance models, issues, and associated governance functions that are currently in place to
address climate change [26]. Albert argued that Keohane’s concept and diagram of mecha-
nism complexes only reflect the composition of the complex mechanisms for addressing
climate change at the national level (see Figure 3) [19]. The vast majority of the mechanisms
in these complexes are for rule-making and adaptation, and almost all of them can be
applied to the state. This perspective of Keohane is only the tip of the iceberg of global
governance of climate change. Based on this, Abbott proposed the concept of a ‘governance
triangle” in the climate field. The triangle of governance is the state, corporations, and civil
society organization. By looking at the concept and content of the governance triangle,
it could be seen that the “governance triangle” and the “institutional complex” are in an
inclusive relationship. Thus, in Albert’s view, it is the ‘governance triangle” that presents
the true model of global climate governance. Albert then elaborated on the concept of
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the governance triangle defining four competencies (independence, representativeness,
expertise, and implementation) and four competencies for judging the effectiveness of the
mechanism. The four competencies for judging the effectiveness of mechanisms (inde-
pendence, representativeness, professionalism, and enforcement) and the five functions of
control as a process (agenda setting, negotiation of standards, implementation, monitoring,
and enforcement) are defined. Oran-Young presented a synthesis of institutional models
concerning international environmental cooperation, based on which he analyzed and
compared the advantages and disadvantages of various mechanisms. When talking about
institutional interactions in the international community, he classifies interlinked regimes
as embedded, nested, cluster, and overlapping regimes, thus providing different theoreti-
cal perspectives for analyzing international environmental cooperation: explanation and
practical analysis of the theory of the climate change regime complex [27].

National level
Government-led

Collective
collaboration

F1\_/
\/ \/ ivilian-led
\

Civil society Company level
organisations

Figure 3. Climate change mechanism complex map.

Orsini et al. also saw ambiguity in the definition of the mechanism complex proposed
by Rostand and Victor and proposed a related alternative definition of the mechanism
complex, which they saw as “three or more international regimes that jointly manage the
same issue; have overlapping memberships; and have substantive, normative or opera-
tional interactions in the management of the common issue. interaction.” In addition, some
scholars have also argued that this concept of a regime complex is only agreed upon in
terms of the factors that led to overlapping regimes, i.e., the overlapping mandates or
functions of two or more international regimes or organizations, and shared membership,
but other conceptual categories of the regime complex are fraught with controversy, such
as the nature of the regimes and actors in the regime complex, the structure of the relation-
ships between the elemental mechanisms, and the interaction of the types of relationships
between mechanisms, etc. [28]. Based on such differences, some scholars have proposed
the concept of a GGC, which is broadly defined as a system of overlapping institutions and
actors that govern a particular global policy issue, consisting of a governance system of
at least three international or transnational mechanisms or actors that have overlapping
mandates, functions, and memberships and work together to solve a particular policy
problem. They argued that the global governance mechanism complex emphasizes how the
informal hierarchy that existed within the complex affects governance outcome; that the
relationships between overlapping mechanisms within the complex are dynamic and chang-
ing; that the interaction of mechanisms within the complex was diverse, involving state
and non-state interactions, cross-governmental and intergovernmental interactions, and
formal and informal collaboration [29]. By combining the above definitions of mechanism
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complexes, it can be appreciated that the elements essential to the analysis of mechanism
complexes are sustained governance of the same problem, overlapping membership, and
interaction between three or more mechanisms. Dissatisfaction with existing mechanisms
may also motivate actors to create overlapping mechanisms and increase their complex-
ity and fragmentation. Rostira and Victor suggested that states can resort to ‘strategic
incoherence’ by creating rules in one basic regime that contradict another [30].

2.2. Research on the Interaction and Impact of Mechanism Fragmentation

Frank Biermann and others argue that the fragmentation of mechanisms is reflected
in many ways. The main ones include institutional features, spatial scope, and dominant
issues. In terms of institutional characteristics, there are a wide range of international
organizations, international mechanisms, and other potential norms that are not explicitly
defined in the international community; in terms of spatial scope, mechanisms are complex,
both bilateral and multilateral; in terms of dominant topics, there are large differences
between actors. Frank Biermann also classified the structural fragmentation of the gover-
nance system that occurs in a particular issue area as synergistic fragmentation, cooperative
fragmentation, and conflictual fragmentation based on the differences in institutional
integration, normative conflict, and actor structure [31].

Robert Keohane argued that the proliferation of mechanisms was motivated by rational
choice and the game of power politics, that today’s climate governance mechanisms under
the UN framework have become difficult to govern in the international community due
to their large shortcomings in terms of feasibility, arguing that policymakers should not
be distracted by the pursuit of an elusive goal and that the holistic nature of multiple
climate governance mechanisms is more important than one holistic climate governance
mechanism is more flexible and better adapted to the current international community’s
climate governance. In the complexity of climate governance mechanisms, the UNFCCC
play a more overarching role, providing the basic framework for climate governance and
an effective platform for climate negotiations. He, therefore, argued that the need for
flexibility and diversity in climate governance was best served by a loosely linked but
effective complex climate governance regime.

In terms of the positive impacts of a complex mechanism, Amandine Orsin analyzed
that a complex mechanism can provide a wider range of participation channels for partici-
pating actors, provide more platforms for dialogue and communication, and enhance the
exchange of information between them. However, at the same time, while fragmentation
provides a platform for other countries to participate, it also weakens the coercive power to
force actors to comply with norms and agreements [32].

3. The Causes of the Institutional Complex of Global Climate Change

The climate change mechanism complex is a dynamic mechanism that is constantly
changing. As Keohan et al. argued, the climate change mechanism complex operates on a
lineage, with a fully integrated system that implements regulations through comprehensive
and bureaucratic rules at one end. At the other end of the spectrum is a highly decentralized
collection of institutions, with no discernible core and only weak or no connection between
the different institutional elements. The reasons driving the operation of the complex are
diverse. These reasons include not only internal reasons, such as the unique nature of
climate change itself and the interweaving of power and interests, but also external reasons,
such as globalization, the anarchy of the international society, and the impact of major
international social events [33]. Overall, the causes of the climate change regime complex
have been shaped by both internal and external logical frameworks.

3.1. The Internal Causes of the Global Climate Change Regime Complex

Unlike other global governance issues, climate change issues are highly interconnected,
and the benefits of climate change governance are relatively uncertain, two unique attributes
that offer the potential for the formation of a climate change regime complex. On the
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one hand, the strong issue linkage means that climate change issues are interconnected
with other issues, and mechanisms established and operating based on climate change
governance will be interconnected with mechanisms established for issues such as energy
governance and migration [34].

Cross-cutting mechanisms interact with and influence climate change mechanisms on
specific issues, and as a result, the density of climate governance mechanisms is gradually
increasing. Climate change is relevant to a wide range of governance issues, but other
issues have their specificities, their governance challenges are different and the political
groups behind them are not homogeneous. This has led to fragmentation and bottlenecks in
identifying areas for cooperation in the governance of global climate change. On the other
hand, climate governance often involves carbon emission reductions, and carbon reduction
options face political issues. It is clear that the impact of carbon emissions reductions varies
across countries at different levels of development and is particularly pronounced in the
case of national economies.

Given the high costs of carbon emissions reductions and the uncertainty of their future
benefits, the obvious short-term costs and uncertain long-term benefits make it difficult
for national actors to compromise on climate governance. In the context of climate change,
cooperation in combating climate change faces four inevitable problems: firstly, the issue
of coordination in defining carbon emissions. This is the most central issue and the most
difficult to coordinate. Secondly, the issue of compensation. For example, the transfer of
funds and compensatory issues for developing countries that are reluctant to accept the
definition of carbon emissions. Thirdly, the coordination of all parties to address climate
change. Fourthly, the coordination of scientific assessments related to consensus. This issue
has a degree of influence on public awareness and perceptions of the causes and impacts of
climate change. All of these issues have a stimulating effect on the ‘free-rider’ phenomenon
in national government departments, and there is a correlation between them.

On this basis, the implications of these three factors for the mechanisms involved
in global climate governance are further elaborated. First, the configuration of benefits.
Initially, the interests are reflected in the differences between the US and the EU concerning
the Kyoto system of international climate governance. Nowadays, some representative
developing countries have their interests in the construction of the system, resulting in a
fragmentation of the preferences of different actors for the system. Secondly, the uncertainty
is highlighted. Because of the high costs involved in compliance, most countries are unable
to predict future benefits, and it is difficult to determine whether other countries and
regions will agree to and implement similar carbon reduction treaties. At the same time,
when looking at the global climate governance process, it is easy to see that perceptions,
power, interests, and information are all changing rapidly. The rapid rise of China, the
prominence of India’s carbon emissions, and the changing perceptions of academics and
the general public about the dangers of climate change are all representative of this [35]. To
some extent, these changes have also shifted the paradigm of climate governance that was
previously strongly endorsed by climate governance countries.

The existence of uncertainty has led to a lack of expectation of acceptance of climate
governance agreements that must be supported by practical behavioral approaches. Thirdly,
there are linkages between regimes. Some issue areas see linkages as a way to broaden the
field of trade. It is also used in the design of partly diverse regimes to reinforce linkages
within different issues, thereby reinforcing the potential benefits of cooperation and, at
the same time, the willingness of countries to consciously comply with the regime. In the
case of linkages, they are themselves capable of distinguishing the scope of different issues.
Policy decisions that take into account the interconnectedness of systems can also have the
effect of fragmenting them, but the links between them can also be relatively loose. Then,
the climate issue, as an object of governance for the international community, remains
shrouded in the shadow of divergent interests and power politics among the actors in
governance, which can both expand the overlap of climate governance mechanisms and
influence the direction of a particular regime complex [36,37].
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Most scholars do not believe that regime complexes evolve naturally. Rather, the
evolution of regime complexes is shaped by the interests and power of the actors that create
and operate them. On the one hand, the issue of climate change has long transcended the
scope of sovereign state management and covers a large number of actors, including states,
sub-states, international organizations, multinational corporations, and even individuals.
The diversity of actors means that climate governance mechanisms constructed by different
actors have different interests bound up in the same issue. Interests can be both a bonding
and a separating agent, with shared interests driving compatible goals and conflicting
expectations accelerating the breakdown of relationships. Divergent interests may induce
actors to use ‘forum shopping’ and mechanism shifting strategies, leading to an increasing
density of climate mechanisms to address a particular issue, while whether or not divergent
interests can be compromised and negotiated to achieve the greatest possible agreement
directly affects the direction of the complex [38]. On the other hand, power politics directly
influence the trend of the climate governance regime complex on the spectrum. In particular,
those countries that are leaders in climate governance are likely to directly determine the
direction of the spectrum and the effectiveness of a particular regime. In other words, the
fragmentation of interests will reinforce the tendency for the system to become fragmented;
on the other hand, if the system is built in a fragmented state, it will be difficult to align
it with the overall interests of the dominant country. Therefore, the dominant countries
will consciously invest a great deal of financial, material, and human resources in the
development of institutions and will have the advantage of being the starting point of the
“system builders”. In addition, they will explore the hierarchy and interconnectedness
of different issues to build systems that match their interests and have continuity in the
political sphere.

3.2. External Causes of the Global Climate Change Regime Complex

The rapid development of globalization and the anarchy of the international commu-
nity are the external environmental factors for the formation of the climate governance
mechanism complex and the prerequisites for the dynamic operation of the climate gover-
nance mechanism complex at both the loose and fully integrated, comprehensive ends of
the spectrum.

The rapid development of globalization has not only brought about the cross-border
movement of people, money, and other tangible materials but also led to increasing concern
in the international community about climate change issues. The cross-sectoral inclusion of
climate change issues has become an important choice for various governance mechanisms
to meet the concerns of the international community, which in turn has led to an increase
in the density of climate governance mechanisms and the overlapping of their members.
The direction in which climate governance mechanisms operate depends on the degree of
compatibility between the interacting mechanisms within the mechanism complex, and
when the core norms and rules of the interacting mechanisms can be harmonized, then
the mechanism complex is likely to operate in a more integrated direction. When the core
norms and rules of the interacting mechanisms conflict with each other and are difficult to
reconcile, the complex will move in the opposite direction. Moreover, in other spheres of
global relations, the diversity of cooperation issues does not necessarily lead to institutional
fragmentation or the emergence of institutional complexes. This is the case, for example,
in the area of trade. However, the diversity of issues in the context of climate change
highlights several reasons for the institutional fragmentation mentioned above.

The complexity of the configuration of interests and the rapidity of transformation due
to the plurality of issues reinforces uncertainties and thus makes it difficult to effectively
establish intrinsically trustworthy linkages. The anarchy of the international community
has created external conditions for the formation of a complex of climate governance mech-
anisms in terms of their formation, linkages, and operation. Firstly, anarchy means that
climate governance mechanisms cannot be established in a purely issue-oriented manner,
that multiple governance mechanisms with overlapping functions can exist simultaneously
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in the same issue area, and that they can complement or conflict with each other in the
process of interaction. Secondly, anarchy suggests that there is no central mechanism that
overrides the various climate governance mechanisms in the field of climate governance
and that there is no formal hierarchy between climate governance mechanisms. Although
informal hierarchical relationships exist within particular mechanism complexes or be-
tween interacting mechanisms, individual mechanisms may still be ‘abducted’ by the
powerful subjects of which they are composed, or the mechanisms themselves may have an
incentive to expand into neighboring issues, thereby contributing to the increasing density
of climate governance mechanisms and the resulting overlap of their functions and mem-
bership. Finally, at the operational level, anarchy means that there is no central mechanism
that can continuously coordinate the various climate governance mechanisms, and as a
result, a complex of mechanisms for climate governance will move towards both ends
of the spectrum as time changes and the dynamics of power relations between interests
change. The relationship between the interacting mechanisms within the complex remains
dependent on the ability of the mechanisms to use multiple strategies to reach ‘institutional
reconciliation’ [39].

In summary, there are a variety of factors that influence the climate governance
complex, and these factors will combine to drive the dynamics of the complex. While some
of these factors are more powerful at a given time, the driving force of a combination of
factors may change from time to time.

4. The Inherent Evolutionary Logic of the Global Climate Governance Regime
Complex

4.1. The Involvement of Multiple Stakeholders in Governance Based on Institutional Fragmentation

In the context of the above-mentioned pattern of fragmented and evolving governance,
Kenneth and Joseph suggested that the entire process of sustained multi-stakeholder
participation in global climate governance can be distinguished into four stages: atomized,
informally coordinated, networked, and resilient assemblage (see Figure 4) [40].

Resilient
Network gomblnatonal
Mechanized tate
Informal State (2014 - Now)

Coordinated _
Atomic State State (2007 - 2014)

(1990 - 1997) (1994 - 2007)

Figure 4. Four evolving levels of multi-stakeholder engagement in climate governance.

The core of this distinction is based on the level of institutionalization of the complex of
non-state multi-stakeholder engagement mechanisms that were previously at the margins
of governance, with each stage characterized by a plurality of interactions within non-state
actors and with state actors.

(1) Stage 1. From the early 1990s until now, multilateral, country-led intra-government
negotiations based on the framework of the Convention have defined the core mechanisms
of global climate governance. Indeed, non-state actors and subnational regions are in-
creasingly paying attention to this transnational issue and realize that they can improve
their position in global climate governance through this global issue. However, various
non-national and regional stakeholders have largely failed to exchange views and share
information on the typical issues exposed in the process of global climate governance,
resulting in an extremely decentralized system of non-governmental sector organizations,
local government departments, corporate groups, social institutions, and other actors.
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(2) Stage 2. From the signing of the Kyoto Protocol in 1997 until its entry into force in
2005, the number of international and even regional climate governance bodies based on
the Convention has continued to grow. At the same time, climate change issues continued
to spill over into other global institutions (e.g., the G7, the World Trade Organisation, and
the World Bank), but non-state actors remained excluded from the main mechanisms, and
their access to the key mechanisms of the Convention was limited.

(3) Stage 3. From 2007 onwards, through the Bali Roadmap to date, a growing number
of non-state stakeholders have gradually reached an agreement on ways to promote their
transnational action through cooperation. In particular, through the leading and coordi-
nated communication and cooperation functions of some key actors, non-state stakeholders
are gradually moving towards a transnational internet of cooperation in their involvement
in global climate governance. For example, the Renewable Energy Policy Network for the
21st Century and the EU Covenant of Mayors Climate Action Platform.

(4) Stage 4. Based on Joseph Nye’s theory, resilient assemblage refers to a mix of
state and non-state actors within a defined range of issues, while in the lower political
spheres, such as global climate, more and more resources, and most actions are controlled
by non-state actors, while institutional pathways for interaction between the actors are
continuously developed. In addition, the global climate governance regime is changing
from a monocentric regime to a complex of multiple, weakly centered regimes, with
various transnational collaborative advocacy networks, transnational low-carbon policy
networks, and climate governance partnership linkages, based on the strengths of self-
internet resilient governance, and the internal governance of government departments
under a ‘convention’ framework. These strengths of self-internet resilient governance and
enhanced cooperation within government departments also correspond to outreach units
under the UNFCCC framework.

4.2. The Interactive Norms for Internal Actors of Climate Governance

Based on the above analysis, it is clear that in the context of global climate governance,
the fragmentation of the mechanism has been accompanied by the strengthening of the
capacity of non-state actors to participate and by the increasingly close and complex
cooperation mechanisms within the different actors. Behind this situation, what is the
logic behind the evolution of the complex global climate governance mechanisms? In
the author’s view, behind it lies a mechanism called “governance embeddedness”, which
highlights an internet-like embeddedness process in which various actors integrate and
communicate with each other within the regime complex. This ‘embeddedness’ perspective
focuses more on the roots of one type of variable within another or on the dependencies
and symbiotic links within two types of things.

The rise of the new economic sociology in the 1980s was typified by Mark Granovet-
ter’s criticism of the shortcomings of mainstream economics in the socialization process
and the over-socialization of sociology based on the embedding perspective, arguing that
these two seemingly opposing views are a reflection of the corresponding actions of ac-
tors. The actor can neither develop a series of actions independently of the social context
(a utilitarian behavior in pursuit of self-interest) nor can he or she simply start a mechanical
action (a rigid socialization process) based on previous experiences and inferences, but
rather he or she responds to a dynamic social system and a complex network of relations,
seeking to achieve his or her multiple goals in this context.

Granovetter defined the concept of ‘embeddedness’ as a dynamic process of interac-
tion between actors and social networks. Embedded governance is neither a ‘top-down’
governance path, with its emphasis on hierarchies of power, nor a ‘bottom-up’ governance
path, with its normative governance based on civil society, but focuses more on the institu-
tional complex of a pluralistic network-based order, through the public, private, and social
sectors. The description of a multi-dimensional relationship of power between the public
sector, the private sector, and social organizations, whose influence can be embedded at
international, national, and sub-national levels, is presented below.
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5. The Impact of Regime Complexes of Governance on Global Climate

Like the regime complex on other governing issues, the regime will have an impact
on the effectiveness of climate governance, the operation of the climate institution, and
international cooperation. The high density of mechanisms within the complex of climate
governance, the interactive overlapping mechanism, and the unpredictable power behind
the institution, combination, and disintegration of interests will affect the effectiveness and
the operation of climate governance and the development of international cooperation.
There is no conclusion regardingthe impact of the regime complex on global governance,
which has both positive and negative effects.

5.1. The Positive Impact of the Regime Complexes of the Governance on Climate Change

First, the complex mechanisms that have been formed around particular climate
governance issues provide a diversity of governance options for multiple actors. The
differences and divergent preferences of different actors can only be met within the regime
complex, as the construction of a fully integrated and comprehensive regime is largely
constrained by the political and practical national context in which climate change multi-
stakeholder engagement is explored. As for the active participation of multilateral actors in
the field of institution building, it results in a more diffuse collection of mechanisms, i.e., a
complex of climate governance mechanisms. For policymakers, the mechanism complex
itself has the advantage of being able to constrain the scale of global climate change. The
advantages of this complex include, firstly, the flexibility of the issues and, secondly, the
adaptability of time itself. The former refers to the fact that climate change provisions are
not subsumed under the same mechanism, thus making the climate governance complex
suitable not only for the active participation of multiple actors but also for a variety of
contexts and issues.

As for the latter, it is mainly highlighted that the global climate governance complex
can be more rationally adapted to the complex changes in regulations and behaviors
and that decentralized linking mechanisms can encompass a diversity of institutional
experiments. As policy optimality cannot be determined, it is feasible to provide an
external environment that breeds optimal policies. The strength of the GCM complex itself
stems from the policy-making structure itself, and such a policy-making paradigm can
provide as much stakeholder interest demand as possible to stimulate different countries to
join the global climate change governance team. Secondly, the multiple mechanisms within
the regime complex compete on a specific climate governance issue, and to better ensure
their survival and development, the mechanisms themselves have the incentive to change
themselves or to cooperate with other mechanisms to govern in response to societal needs.
Thus, it can be argued that a complex of climate governance mechanisms has the potential
to enhance cooperation between mechanisms, thereby strengthening the links between
them and facilitating the implementation of other climate governance mechanisms.

For example, in the context of global climate governance, a complex of mechanisms
could contribute to the implementation of a global emissions trading strategy. Finally,
the climate governance regime complex provides a liberal and diverse environment for
international cooperation. Theoretically, a polycentric rather than a monocentric system of
governance also provides more opportunities for experimentation with policies that can
be improved over time. At the same time, the absence of formal hierarchical relationships
within the complex climate governance mechanisms means that there is no monopoly
on climate governance by a single mechanism in the field of climate governance, and
the overlapping of functions between different mechanisms reduces the likelihood of
overlooking problems caused by avoidance of responsibility [41]. Furthermore, even if
a mechanism presents a loosely connected state, it can provide the needed development
opportunities in place of innovative compensatory mechanisms for land use and forest
energy depletion [42]. At the same time, a complex of mechanisms can be more useful in
managing and controlling global climate change than a single, integrated global climate
governance mechanism and can be more rational in resolving contradictions with other
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global cooperation frameworks, as well as strengthening the coordination mechanisms
within them, thus allowing for a deeper and more coherent system of rules and regulations.

In addition, the flexibility of the regime complex itself can offer the possibility of
cooperation with other actors that can contribute to the achievement of carbon reduction
targets, as exemplified by increased investment in the areas of research and development.
The polycentric governance system created by the CGM complex also offers the poten-
tial for ‘inter-regime learning” and helps to strengthen communication and interaction
between the parties to the international regime, thereby helping to foster the mutual
trust required for international cooperation [43,44]. Finally, several features of the com-
plexity of mechanisms—competition between mechanisms, fragmentation of authority,
and the opportunity to select courts—can provide the conditions for the development of
global democratization [45].

5.2. The Negative Impact of the Regime Complexes of the Governance on Climate Change

In addition to the positive impacts of the climate governance regime complex de-
scribed above, there are possible negative impacts that require careful consideration by
scholars and policymakers. First, in terms of the effectiveness of climate governance, not
all scholars agree with the view that a complex of mechanisms can help reduce the evasion
of responsibility by actors. For example, some scholars argue that overlapping mecha-
nisms may have negative impacts, such as leading to confusion over authority, unclear
organizational boundaries, and uncertainty over rules. This, in turn, may lead to weaker
accountability and lower levels of compliance with international commitments. Secondly,
the existence of a complex of climate governance mechanisms can weaken the effective-
ness of the operational climate regime in solving problems and can lead to duplication of
governance efforts, resulting in a waste of governance resources [46]. For example, Orsini
notes that a complex of mechanisms may lead to duplication of effort. At the same time,
international mechanisms are also relatively autonomous, and in the context of a complex
of mechanisms spread across the climate governance landscape, competition between
mechanisms can lead to turf battles between their bureaucracies, which in turn can reduce
the efficiency of the mechanisms in performing their functions [47].

The high density of climate regimes is one of the characteristics of the climate regime
complex, but while this high density indicates a proliferation of climate governance regimes,
it can also lead to what international legal scholars call ‘treaty congestion’, a term that
implies a conflict in the objectives, obligations or procedures of the regimes [48]. Therefore,
although the UNFCCC is the core mechanism in the field of climate governance, the increas-
ing competition, conflicts, and frictions between the mechanisms will make it more difficult
to integrate the UNFCCC with other mechanisms, making it difficult to achieve effective
synergies between the mechanisms in the short term. In addition, while the existence of a
complex of climate governance mechanisms may help small and weak countries to imple-
ment climate governance policies, it will amplify and strengthen the power of powerful
actors who can manage complex contexts but will place a heavy burden on weak actors,
thus exacerbating the power imbalance. Finally, complex climate governance mechanisms
have the potential to weaken the propensity for international cooperation [49].

While a variety of governance mechanisms have been agreed upon by various actors,
the powerful main actors are increasingly engaged in negotiations over the financing,
technology, and emissions reductions of climate governance, and, as analyzed above, the
high and certain short-term costs of climate governance and the uncertainty of its long-term
benefits have led even the powerful actors to be reluctant to take on too much responsibility.
At the same time, there is a growing tendency to divide the interests of countries based on
their climate governance interests, with a mismatch between responsibility and capacity
and a fragmentation of national interests emerging in the international community. For
example, the North and South camps within the Convention have almost disappeared, the
negotiating coalition has been divided and combined, the EU and AOSIS are nearby, China
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is increasingly taking on the obligations of developed countries, and interests are becoming
more fragmented and more difficult to integrate [50].

Given the mixed impacts of the climate governance complex, it is difficult to generalize
whether positive or negative impacts will dominate climate governance issues, depending
on how the elements of the complex evolve in the climate governance process. Taken
together, the formation of the global climate governance regime complex has its theoretical
underpinnings as well as its causes. Therefore, it is necessary to explore the internal logic of
the GCM complex and focus on the policy implications of the GCM complex. In the current
landscape, both the political reality and the need for flexibility and diversity suggest that
the best option is to try to build a complex of mechanisms for climate change that are
fragmented but effective.

This complex of mechanisms exists across the spectrum of global governance issues
and is shaped both internally by the unique nature of the climate change issue and the
interplay of power and interests and externally by the rapid growth of globalization
and the anarchy of the international community. The dual internal and external logical
frameworks together shape the dynamics of the climate regime complex. The climate regime
complex has a dual impact on the effectiveness of climate governance, the functioning
of the interaction mechanisms, and international cooperation on climate governance. At
the same time, the climate regime complex also exhibits different evolutionary patterns
and logic at different stages. Against the background of General Secretary Xi Jinping’s
clear proposal that China will achieve carbon peaking by 2030 and carbon neutrality by
2060, how can China, in the context of the climate regime complex characterized by a
pluralistic and weak center, unite multiple governance actors and use multiple diplomatic
means to promote the climate regime complex. The key question we must consider in the
future is how to balance our interests and the interests of multiple parties in the process
of relatively integrated and comprehensive development of the climate regime complex,
thereby promoting our low-carbon green transition and strengthening the positive effects
of global climate governance.

6. Conclusions

The complex mechanism studied in this paper is a hot topic of research at the intersec-
tion of the fields of institutional studies and global governance studies. The mechanism
complex at different levels operating in the complex world economic and political envi-
ronment is a bridge and link between the two. In the management process of mechanisms,
identifying and making full use of dominant functional mechanisms will be an important
grip in the struggle for climate governance today. It is important to note that the dominant
functional mechanism does not necessarily come from under the sole domination of state
actors; the future trend is for platforms such as multinational corporations and global
civil society to play a greater role. Therefore, as the dominant governance actor of the
moment, the state must not only play a strong role in international mechanisms within
the UN framework but also have the foresight to guide the development and practice of
NGOs. The process of establishing mechanisms requires gaming and reconfiguration. It
is unrealistic to advocate a perfect climate governance mechanism, but it is important to
make the best use of its superiority based on reality. Current climate governance should
focus on the management process; future climate governance should focus on innovative
mechanisms. Both the concept of mechanism complex proposed by Keohane and the the-
ory of “governance triangle” proposed by Abbott provide directions for the international
community to deal with climate change in practice. However, at a time when a complete
international climate change mechanism complex is not yet mature, we need to call for
greater innovation in international climate governance mechanisms in the future. These
contributions are catalysts for social and historical development, and this is a good thing as
long as the general trend is one of progress.

Global climate governance remains an effective form of addressing global climate
change and solving the global climate crisis, but its paradigm may change accordingly. The
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complexity of the mechanisms currently emerging in the field of global climate governance
may be leading the current governance model into the future: the inter-nested system
of regimes allows for a greater variety of participation options for participating subjects,
further promoting equality among members, and more and more subdivisional regimes
also highlight greater expertise.The competitive nature of the systems will also eliminate
inefficient and functionally overlapping parts of the system in the competition, and more
participation platforms will also enable more non-governmental subjects to play a greater
role to make up for the shortcomings of the state.
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