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through which finance, information, ecosystem management, participation, and

adaptive learning can generate resilience outcomes. The study concludes that

progress beyond net zero depends less on the adoption of ambitious targets alone
than on the development of coordinated, adequately financed, adaptive, inclusive,
and contextsensitive governance capabilities. The CRGF provides an analytical

basis for comparing such pathways across developing and emerging economies

without assuming a universal governance model

1. INTRODUCTION

Climate change has come from the horizon of the
prospect of an environmental challenge to the
forefront of the challenge of multidimensional
governance. While it is still essential to cut
greenhouse-gas emissions, the technical need of
adaptation to climate change is becoming
increasingly evident, as can be seen within the
context of rising temperatures, intensifying floods
and droughts, ecosystem degradation and the
rising pressure of water and food systems. The
Intergovernmental Panel on Climate Change
highlights that climate change is already having
widespread negative effects, and the options for
effective adaptation are narrowing as climate
change worsens [1]. International climate policies,
therefore, must move beyond merely accounting
carbon emissions and setting long-term net zero
goals to focus on institutional, ecological and
socioeconomic capabilities to deal with climate
risks. This more comprehensive perspective is
represented by the concept of climate-resilient
development, which combines climate change
mitigation and adaptation and sustainable
development, equity, and human well-being [2].
Net zero has emerged as a prevailing framework in
today's climate policy discourse. As emissions
reductions targets, renewable-energy transitions,
carbon markets and carbon-removal strategies
become more commonplace in the work of
governments, corporations and international
institutions, they are increasingly expected to align
development with the goals of the Paris
Agreement [3]. However, commitments to
'neutral’ can still be inadequate if they are not
linked to adaptation planning, ecosystem
protection, disaster preparedness and institutional
coordination and vulnerable community needs.
The first Global Stocktake under the Paris
Agreement was held in 2023, pointing to the need

for more action on mitigation, adaptation, finance,
technology and capacity building [4]. At COP28,
there was also an advance in how the Global Goal
on Adaptation is being formulated, as recognition
of the need to boost resilience alongside emissions
reduction in climate policy grows around the
world [5].

Achieving net-zero is a governance challenge and
the shift to climate resilience is the same. In
addition to financial and technological tools, the
ability of institutions to coordinate policies, learn
from  environmental changes,  distribute
responsibilities, involve affected communities and
adapt interventions as the environment changes,
plays a critical role in climate resilience [6].
Adaptive governance is thus a relevant lens
through which to understand how governments
react to social-ecological uncertainty, complexity
and change. It moves away from the rigid concept
of policy commitments and puts place-based and
context-specific ~ environmental = management
measures, multilevel coordination, iterative
learning and flexible institutional arrangements
on the agenda. This change is particularly relevant
in developing and emerging economies where the
fiscal constraint and administrative capacity and
social vulnerability may be uneven, making it
difficult to achieve ambitious climate pledges. The
estimated needs for adaptation finance for
developing countries is US$310 billion per year by
2035, and current international public financing
is still low [7, 8].

China and Pakistan offer analytically useful
examples to explore governance pathways to net
zero. China is the largest developing economy in
the world, and has been running a ‘centralised
climate agenda' involving emissions mitigation,
environmental long-term planning,
restoration, renewables
development and ‘ecological civilisation' [9, 10]. It

environmental
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has formulated its National Climate Change
Adaptation Strategy 2035, which focuses on
monitoring climate risks, regional differences,
climate-resilient infrastructure,
protection and embedding adaptation into its
economic and social development [11, 12]. These
are examples of the synergies between long-term
planning, central direction and technologic
capacity towards a large-scale environmental
action. But differences in implementation across
provinces and in coordination between successive
administrative levels and a conflict between
economic development, energy security and
ecological goals are important governance issues
[13].

Pakistan has a contrasting governance context
where the vulnerability to climate change is very
high, historical emissions are relatively low, fiscal
space is limited, institutional fragmentation exists
between the federal and province and exposure to
floods, droughts, heatwaves, glacier-related
hazards and water insecurity is high. (The National
Adaptation Plan (NAP [14]) is committed to
incorporating adaptation into development
planning and enhancing the socio-economic and
environmental  resilience  of  vulnerable
communities by taking a holistic and sustainable
approach [15, 16]. However, weak financial
resources, institutional discontinuity, uneven
provincial capacity, weak coordination and
reliance on international climate financing
impede policy implementation. The comparison
should not be used to judge or as an example of
how one form of governance can be applied to
another. Instead, it allows to analyse the effects of
various political, institutional and developmental
settings on the translation of climate goals into
environmental-management results.

ecosystem

Previous research has widely studied the concept
of carbon neutrality and the transition to
renewable energy or national mitigation
commitments [17]. But comparatively less focus
has been on the linkage between the themes of
mitigation and adaptation, ecosystem
management, climate finance, public participation
and digital monitoring and institutional learning
by China [18] and Pakistan [19]. Further, research

often considers climate policies separately, without

considering the interdependent governance
processes by which resilience is created. This leaves
both conceptual and empirical gaps in the ability
of national climate systems to go beyond the
setting of a net zero target to integrated and
adaptive environmental governance.

For this purpose, the current research makes a
comparison between emerging climate-governance
pathways of China and Pakistan, and assesses their
role in sustainable environmental management.
How are the priorities for climate resiliency
embedded in the governance systems that go
beyond the national mitigation and netzero
pledges of China and Pakistan? (2) What is the
status of institutional coordination, adaptive
capacity, climate finance, ecosystem management,
participation of stakeholders and digital
governance in implementation in the two
countries! (3) What are the governance lessons
that are transferable to other developing
economies, and which depend on the national
context! The study develops a comparative
Climate Resilience Governance Framework that
provides an integrated analytical approach to
explain  the linkage between governance
arrangements and commitments to climate and
institutional adaptability, ecological resilience and
sustainable environmental outcomes.

2. Literature Review

2.1 Climate Resilience and Sustainable
Environmental Management

The concept of climate resilience has evolved from
a more limited focus on resilience to climatic
shocks and stresses to one that includes
anticipation, preparedness, absorption,
adaptation and institutional transformation.
Resilience is not just about being able to bounce
back to pre-disruption conditions, but also to
maintaining key functions and learning and
reorganising in response to new risks in social-
ecological systems (20, 21]. [22, 23] linked
resilience and adaptive governance and showed
that flexible institutions, social learning,
leadership, networks and the mobilization of
various types of knowledge are necessary to
support environmental systems. Scholarship has
also developed since this remarkable time, which
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has examined resilience as a governance capability,
not an environmental condition. The notion of
'climateresilient  development' also meshes
adaptation and mitigation with sustainable
development, human well-being, ecosystem
integrity, equity and justice. The
Intergovernmental Panel on Climate Change
(IPCC) states that climate-resilient development
relies on Governments, communities, businesses
and civil-society actors taking coordinated action
across political, economic, ecological and
technological spheres [24, 25].

Preserving biodiversity and ecosystems plays a key
role in this process, as ecosystems simultaneously
mitigate, sustain livelihoods and decrease climatic
risks (24, 26, 27]. Climate resilience is thus more
than just pollution prevention, or resource
conservation; it environmental
institutions being prepared for uncertainty, and
adapting policies to changing climate [28].
Although policies are becoming more aware,
adaptation is still incremental and uneven.
Current interventions often take place in short-
term projects in silo sectors and are not linked to
national development plans. As warming increases,
adaptation is increasingly limited and can be less
effective, whereas maladaptation can compound
vulnerability and inequality and ecosystem
degradation  [29].  Therefore, sustainable
environmental management should always be
based on long-term risk assessment, flexibility in
planning as well as continuous assessment, but not
just on static conditions based on past climates.

involves

2.2 Net-Zero Governance: Achievements and
Limitations

A key tenet of global climate governance is 'Net
Zero'. It sets out a longterm trajectory for
anthropogenic greenhouse-gas emissions which
can be reduced and residual emissions can be
balanced by removals. National pledges have
driven the growth of renewables, decarbonisation
of industry, development of carbon markets, and
investments in low-carbon technologies. Despite
this, the net zero governance is mostly mitigation
focused, which does not necessarily decrease
exposure or vulnerability to floods, heatwaves,
droughts, sea level rise and ecosystem disruption.

To achieve the goal of net zero, they propose that
meaningful, actionable solutions need to be legally
committed, have nearterm targets with clear
milestones, have clear and transparent emissions
accounting, are equitable in terms of burden
sharing, and rely on limited carbon removal of
uncertain efficacy.

The commitments are poorly designed, thereby
delaying immediate reduction in emissions, or
relying on excessive offsets or hiding ongoing fossil
fuel use. Likewise, [30] point out that the coverage,
time horizon, equity and treatment of removals in
net-zero targets are highly variable. A headline
target thus tells little about the presence of
institutions,  finance and  implementation
mechanisms to provide a sustainable transition in
a country. The fact that mitigation and adaptation
are separated also introduces an added governance
failure. While emission reductions will reduce
future climate risks, adaptation is already necessary
due to committed warming and existing climate
change. The Global Goal on Adaptation of the
Paris Agreement aims to increase adaptive capacity,
promote resilience and decrease vulnerability,
among other things, in the pursuit of sustainable
development [31]. The UAE Framework for
Global Climate Resilience was then followed by
thematic and policy-cycle targets in the areas of risk
assessment, planning, implementation, and
monitoring and learning [4, 32].

The developments are indicative of a progressive
shift from a primarily mitigation-driven climate
governance to a more comprehensive governance
model, where the development of implementation
and measurement is still weak. The literature thus
argues for a “beyond net zero” approach instead of
giving up on the concepts of “net zero.” While
mitigation is critical, preparedness and adaptation,
ecological protection and distributive justice
should also be considered in its effectiveness. It is
not a matter of putting resilience in place of
decarbonisation, but rather of how both goals
could be implemented in coherent environmental-
governance systems.

2.3 Adaptive Environmental Governance
Adaptive governance provides a valuable
conceptual underpinning for the governance of
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complex and uncertain climate risks. It focuses on
flexibility —of institutions, experimentation,
learning, collaboration and the ability to adapt
decisions over the course of time as social and
ecological conditions change. Some conditions for
adaptive ecosystem governance mentioned by [33]
are  leadership, = knowledge  integration,
institutional memory and bridging organisations.
Finally, [34] define adaptive governance as a
"emergent process in which multiple actors at
different institutional levels respond to
environmental  uncertainty’. But adaptive
governance is not necessarily inclusive and
inclusive. Theoretical multiplicity is required, as
theory is not a tool for adaptive-governance
research to exclude political conflict, institutional
history and unequal power [35].

Evidence also suggests that ideas emerging from
more-capable governance systems don't necessarily
transfer when it comes to informality, resource
limitations, centralisation and lack of public
participation in the system, as seen in the Global
South. According to [36] adaptive governance in
developing settings is closely reliant on political
commitment, institutional coordination, local
knowledge and capacities taking into account
contextspecific factors. The concept of adaptive
governance is especially appropriate for China and
Pakistan because they are facing a rapidly evolving
environment, yet have very different institutional
structures. China's governance system can be able
to mobilise resources and implement the national
priorities at a relatively large scale, but this might
limit experimentation and participation from
below. Pakistan has decentralisation in its
constitution and administration, but the lack of
coordination due to divided responsibilities and
unequal capacity of provinces may hinder the
effective implementation [37, 38]. Adaptive
governance needs to be implemented in a way that
is unique to each situation, not as a blueprint
template.

2.4 Polycentricity and Institutional Capacity

Polycentric governance complements adaptive
governance by recognising that climate action
occurs through multiple, partly autonomous
centres of authority. [39] rejected the assumption

that complex environmental problems can be
addressed only through a single centralised
authority. Polycentric systems may encourage
experimentation, mutual learning and solutions
tailored to local conditions while retaining
coordination through shared rules. More recent
analysis nevertheless stresses that the state remains
important in providing legal authority, finance,
accountability and coordination among local
initiatives [40].

Polycentricity also creates risks. Overlapping
authority may generate duplication, inconsistent
standards and accountability gaps. [41] caution
that  polycentric-governance research  often
insufficiently addresses power, including who
controls  resources, defines environmental
problems and participates in decision-making.
Thus, institutional multiplicity produces resilience
only when mechanisms exist for coordination,
transparency, conflict resolution and equitable
participation.

Institutional capacity connects these theoretical
insights to implementation. Climate policies
require technical expertise, reliable data,
administrative continuity, cross-sectoral
coordination and the ability to mobilise finance.
[42]. observes that many governments have
adopted national adaptation strategies but
continue to face implementation and evaluation
gaps. Institutional capacity should therefore be
assessed not by the existence of policy documents
alone but by whether authorities can translate
commitments into funded, monitored and
enforceable action.

2.5 Environmental Justice and Inclusive
Adaptation

Climate impacts and policy responses are unevenly
distributed. Vulnerability is shaped by income,
gender,  geographic  location, livelihood
dependence, political representation and access to
public services. Climate justice therefore requires
attention to procedural justice, distributive justice
and recognition. Procedural justice concerns
participation in decisions; distributive justice
examines how climate costs and benefits are
allocated; and recognition justice considers
whether the knowledge, identities and needs of
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marginalised groups are respected.

[43] argue that a just transition must move beyond
employment impacts in the energy sector to
address broader questions of power, development
and inequality. [44] similarly show that urban
adaptation can reproduce inequality where
investments prioritise economically valuable areas
while  shifting risks towards marginalised
populations. Adaptation should therefore be
evaluated not only by aggregate reductions in
climate exposure but also by who receives
protection, who pays and who participates.

This issue is particularly important for Pakistan,
where climate vulnerability intersects with poverty,
livelihood insecurity and uneven access to
infrastructure. It is also relevant to China because
rapid urbanisation, regional inequality and
differentiated local capacity affect the distribution
of climate risks. Inclusive resilience requires
participatory  planning, locally appropriate
interventions, gender  responsiveness and
mechanisms through which vulnerable groups can
influence implementation.

2.6 Climate Finance and the Green Transition
Finance is a decisive constraint on the transition
from policy ambition to climate resilience.
Adaptation projects often provide dispersed and
longterm public benefits, making them less
attractive to private investors than revenue-
generating mitigation projects. [45] estimates that
developing countries may require approximately
US$310-365 billion annually for adaptation by
2035, while international public adaptation
finance amounted to only about US$26 billion in
2023. This difference illustrates that adaptation
remains structurally underfunded despite growing
recognition of climatic losses.

Climate finance is also shaped by access,
governance and absorptive capacity. Developing
countries may face complex application
procedures, limited project-preparation capacity,
debt constraints and fragmented funding channels.
The OECD Climate Adaptation Investment
Framework stresses that mobilising investment
requires supportive domestic policies, reliable
climate-risk information, appropriate financial
instruments and coordination between public and

private institutions [46].

China possesses greater domestic financing and
technological capacity to support large-scale
mitigation and adaptation programmes. Pakistan,
by contrast, relies more heavily on concessional
finance, multilateral development institutions and
external capacity support. This difference makes
finance an essential comparative dimension: it
shapes not only the scale of interventions but also
national policy autonomy, continuity and the
ability to prioritise locally defined resilience needs.
2.7 Ecosystem-Based Environmental
Management

Ecosystem-based adaptation and nature-based
solutions seek to protect, sustainably manage or
restore ecosystems while addressing climatic and
societal challenges. Such measures include
wetland restoration, urban green infrastructure,
watershed rehabilitation, mangrove protection,
agroforestry and climateresilient landscape
management. Nature-based  solutions  may
simultaneously reduce hazards, sequester carbon,
protect biodiversity and support livelihoods. [47]
Nevertheless stresses that they must supplement
rather than substitute rapid emissions reduction.

[48]. Identify governance, financing, stakeholder
engagement and appropriate monitoring as key
conditions for scaling nature-based solutions.
Poorly designed interventions may promote
monocultures, displace communities or prioritise
carbon storage at the expense of biodiversity.
China’s ecological-restoration programmes and
Pakistan’s afforestation and ecosystem-restoration
initiatives provide relevant comparative cases, but
their resilience benefits depend on ecological
suitability, maintenance, community participation
and long-term monitoring.

2.8 Digital Technologies and Climate
Governance

Artificial intelligence, remote sensing, geographic
information systems, digital twins, sensor
networks and big-data analytics are increasingly
used for environmental monitoring and climate-
risk management. These technologies can improve
hazard forecasting, identify vulnerable areas,
monitor land-use change and support the
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allocation of adaptation resources. The
UNFCCC’s work on artificial intelligence for
climate action highlights applications in early
warning, agriculture, infrastructure, ecosystem
monitoring and decision support, particularly for
developing countries.

Digital governance nevertheless raises concerns
about data quality, unequal technical capacity,
privacy,  transparency and  technological
dependence. Climate models and automated
systems may reproduce existing biases when local
data are incomplete or affected communities lack
influence over system design. Digital innovation
must therefore be accompanied by institutional
accountability, open standards, human oversight
and investment in local technical capacity. It
should operate as an enabling component of
adaptive governance rather than as a substitute for
political judgment or community participation.

2.9 Comparative Climate Governance in China
and Pakistan

China’s climate policy combines national
planning,  carbon-peaking and  neutrality
commitments, industrial transformation,
ecological civilisation and adaptation. Its “1+N”
policy framework coordinates carbon-peaking and
carbon-neutrality objectives across sectors, while
the National Climate Change Adaptation Strategy
2035 emphasises risk monitoring, resilient
infrastructure, ecosystem protection, regional
differentiation and integration of adaptation into
socioeconomic development [49, 50]. China’s
model demonstrates the advantages of long-term
planning, administrative = mobilisation and
technological  investment, but scholarship
identifies continuing tensions involving fossil-fuel
dependence, local implementation and the
balance between economic growth and climate
ambition [51].

Pakistan’s climate framework places greater
emphasis on vulnerability, adaptation, disaster-risk
reduction and external climate finance. Its
Updated Nationally Determined Contribution
presents a vision of a low-carbon and climate-
resilient economy, while the National Adaptation
Plan identifies priority actions in water, agriculture,

urban resilience, ecosystems, health and disaster
management [52]. The plan also acknowledges
that adaptation and resilience requirements
between 2023 and 2030 may reach approximately
US$152 billion. However, implementation is
constrained by fiscal limitations, fragmented
federal-provincial responsibilities and uneven
institutional capacity.

The literature on both countries remains
dominated by country-specific assessments of
emissions, energy, vulnerability or individual
policies. Direct comparison of the governance
mechanisms connecting net-zero ambitions with
adaptation, ecosystem management, finance,
participation and digital capacity remains limited.
Furthermore, policy adoption is frequently treated
as evidence of progress without systematic
attention to implementation capacity and
environmental outcomes.

2.10 Research Gap and Theoretical Positioning
Three gaps emerge from the literature. First, net-
zero and adaptation scholarship often develops in
parallel, limiting understanding of how mitigation
and resilience can be institutionally integrated.
Second, studies of China and Pakistan rarely
employ a common framework capable of
explaining  how  different  political and
administrative ~ systems  translate  climate
commitments into environmental-management
outcomes. Third, existing assessments
insufficiently integrate institutional capacity,
climate  finance, management,
environmental justice and digital governance
within one comparative model.

This study addresses these gaps through a Climate
Resilience Governance Framework that combines
adaptive and polycentric governance with six
operational institutional
coordination, adaptive capacity, climate finance,
ecosystem management, stakeholder participation
and digital environmental governance. The
framework treats climate resilience as an outcome

ecosystem

dimensions:

produced through interacting governance
pathways rather than as an automatic consequence
of policy adoption or netzero commitment.
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A transition from net zero commitments to climate-resilient and sustainable environmental management

Figure 1. Beyond Net Zero: Conceptual Transition from Carbon-Centred Climate Action to Climate-
Resilient Environmental Governance

3. Theoretical Framework

3.1 Climate Resilience as a Governance Outcome
Climate resilience is commonly understood as the
capacity of interconnected social, economic and
ecological systems to anticipate climate-related
risks, absorb disturbances, adapt to changing
conditions and reorganise without losing their
essential functions. Resilience is therefore not
merely a technical property of infrastructure or an
environmental system. It is also produced through
institutions, public policies, knowledge systems,
financial arrangements and relationships among
governmental and non-governmental actors. From
this perspective, climate resilience represents a
governance outcome rather than an automatic
consequence of economic development or
technological investment.

The concept of social-ecological resilience provides
the first theoretical foundation for this study.
Social and ecological systems are interdependent,

meaning that environmental degradation can
intensify social  vulnerability =~ while weak
institutions and unequal development can reduce
the capacity of ecosystems to recover from climatic
disturbances. Folke et al. (2005) argue that the
governance of social-ecological systems require
institutions capable of learning, reorganising and
responding to unexpected change. Their work
identifies leadership, knowledge integration,
institutional memory, networks and bridging
organisations as important sources of adaptive
capacity. Resilience consequently depends on
whether governance systems can modify their
decisions when established policies become
ineffective under changing climatic conditions.

This understanding corresponds with the concept
of climate-resilient development advanced by the
Intergovernmental Panel on Climate Change.
Climate-resilient development integrates
greenhouse-gas mitigation and climate adaptation
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with sustainable development, ecological integrity,
equity and human well-being. It recognises that
mitigation and adaptation cannot be treated as
separate policy domains because the feasibility of
resilient development depends on choices made
simultaneously across  political, economic,
ecological, technological and social systems [53].
Accordingly, the present study treats netzero
commitments as only one component of a broader
governance process. Their contribution to
sustainable environmental management depends
on whether they are supported by adaptation
planning, ecosystem  protection,
decision-making and institutional capacity.

inclusive

3.2 Adaptive Governance Theory

Adaptive governance provides the central
theoretical lens for explaining how institutions
respond to uncertainty and environmental change.
Unlike conventional governance approaches
based on stable conditions, fixed administrative
responsibilities and  predetermined  policy
instruments, adaptive governance emphasises
flexibility, experimentation, monitoring,
institutional learning and periodic policy revision.
It assumes that climate risks cannot be predicted
or controlled completely and that environmental
institutions must therefore develop the capacity to
adjust as new information and unexpected
conditions emerge.

[54] Conceptualise adaptive governance as a
system connecting actors, organisations and
institutions across multiple levels to support
ecosystem-based management during periods of
change. [55] Extend this perspective by describing
adaptive governance as an evolving institutional
response to complex social-ecological problems.
They identify collaboration, decentralised
decision-making, scientific and local knowledge,
social learning and flexible institutions as
recurring features of adaptive-governance systems.
Adaptive governance is especially relevant to
climate resilience because decisions must
frequently be made despite incomplete scientific
knowledge. Flood risks, water availability,
ecosystem  responses and  socioeconomic
vulnerability may change faster than formal
policies can be revised. Effective governance

therefore requires monitoring mechanisms that
produce new information and institutional
arrangements that allow this information to
influence subsequent decisions. [56] Further
explain that adaptive governance may pass
through phases of emergence, institutionalisation
and renewal. This suggests that governance
systems should not be assessed solely by whether
adaptation institutions exist, but also by whether
they remain capable of renewal when established
arrangements become rigid or ineffective.
Nevertheless, adaptive governance should not be
interpreted as unrestricted institutional flexibility.
Excessive  informality may weaken legal
accountability, policy continuity and procedural
fairness. [57] Emphasise that adaptive-governance
processes are shaped by power, institutional
histories and competing meanings. Similarly, [58]
Challenge  assumptions  that  flexibility,
participation and collaboration necessarily
produce equitable or effective outcomes. Adaptive
governance must therefore combine flexibility
with legal authority, accountability, social
inclusion and transparent evaluation.

In  this study, adaptive governance is
operationalised through four observable capacities:
institutional learning, policy flexibility, climate-
risk monitoring and the ability to revise
environmental interventions. These capacities
allow an assessment of whether China and
Pakistan are moving beyond static climate
commitments towards governance systems capable
of responding to evolving climatic risks.

3.3 Polycentric Environmental Governance

Polycentric governance provides a complementary
explanation of how authority is distributed across
governmental levels and social actors. [59] Defines
polycentric systems as arrangements involving
multiple centres of decision-making that operate
with a degree of autonomy while interacting
through shared rules, learning and coordination.
Such arrangements may be particularly suitable for
climate governance because climate risks occur
across local, provincial, national and international
scales. Polycentric systems can encourage policy
experimentation, enable locally appropriate
interventions and allow successful practices to be
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transferred between jurisdictions.

However, a greater number of decision-making
centres does not automatically produce effective
governance. Fragmented authority can create
policy duplication, inconsistent standards, unclear
accountability and competition over resources. (41,
60] Argue that polycentric environmental-
governance research often underestimates power
relations and the possibility that influential actors
may dominate decision-making. Their analysis
shows that systems involving multiple authorities
may still struggle to cope with the scale and speed
of environmental change. Consequently,
polycentricity must be accompanied by vertical
coordination, information sharing, common
policy objectives and mechanisms for resolving
institutional conflict.

This theoretical tension is particularly relevant to
the China-Pakistan comparison. China possesses a
relatively centralised governance system in which
national authorities establish climate priorities
that are implemented through provincial and local
institutions. Pakistan has a federal structure in
which major environmental responsibilities are
distributed among federal and provincial
governments. China may therefore possess
stronger capacity for national coordination but
encounter problems relating to local discretion
and participation. Pakistan may offer greater
opportunities for context-specific provincial action
but experience greater fragmentation and unequal
institutional capacity. Polycentric governance
enables these differences to be analysed without
assuming that either centralisation or

decentralisation is inherently superior.

3.4 Proposed Climate Resilience Governance
Framework

Drawing on these theoretical foundations, this
study proposes a Climate Resilience Governance

Framework  comprising  six  interrelated
dimensions:
1. Institutional coordination refers to the

distribution of authority, horizontal cooperation
among sectors and vertical coordination among
national, provincial and local institutions.

2. Adaptive  capacity concerns  policy
learning, institutional flexibility, climate-risk
monitoring and the ability to revise strategies in
response to new evidence.

3. Climate finance includes the mobilisation,
allocation, accessibility and continuity of financial
resources for mitigation, adaptation and
ecosystem resilience.

4. Ecosystem-based environmental
management examines whether climate policies
protect biodiversity, water systems, forests,
wetlands and other ecological assets that support
long-term resilience.

5. Stakeholder participation and climate
justice address the involvement of communities,
civil society, businesses and vulnerable groups, as
well as the equitable distribution of climate-policy
costs and benefits.

6. Digital environmental governance covers
early-warning systems, remote sensing,
environmental databases, artificial intelligence
and other technologies used to produce and apply
climate-risk information.

https://thesesjournal.com

| Nasir et al., 2026 |

Page 7257


https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7030

Spectrum of Engineering Sciences

ISSN (e) 3007-3138 (p) 3007-312X

Volume 4, Issue 3, 2026

Climate and Environmental Pressures

i -3 ¥ 2
8 p 7
Rising Extreme weather Water and food Ecosystem
temperatures events insecurity degradation
N g
Inputs / g;o,d'““'immﬂm“" Resilience Outcomes
> / Policy coherence
Policies and Multi-level governance 0 Reduced climate
legal frameworks e @ vulnerability
Digital
Adaptive
e Environmental i Healthy and resilient
Scientific evidence Capacity R®F  Healthy
g / Governance Mok &7 ecosystems
= anddata / Data and monitoring ' Bk ssgessment
Technology and innovation CLIMATE D{L;‘“"f;; mmm
[ ol i ”’Hy RESILIENCE _~~ Sustainable
l. .% o ¢ Sustainable 'll economic development
@R knowledge Environmental
Management o®e Equitable and
o Technology CJ A@™ inclusive societies
and innovation " g
Ecosystem-Based Climate Improved environmental
- X Environmental Finance governance
S Financial resources Management Domestic and international
Ecosystem conservation fmane:h
Nature-based solutions Innovative mechanisms @ Alignment with net zero
'@ International SRodity plosec iy Psouce migete) Y ang broader
support inabili
Stak - sustainability goals
and Climate Justice
Inclusive decision-making
Community engagement
o Equity and just transition <
Ly, o

4 )
% rE'RESILlENT DE\'E\_O\’

Enabling Conditions

m Political commitment

808 .:itutional capaci
ar pecty

o Knowledge and technology é Adequate and accessible finance

o )

Figure 2. Proposed Climate Resilience Governance Framework

The framework proposes that these dimensions do
not operate independently.  Institutional
coordination determines whether finance,
knowledge and responsibilities can move
effectively governance levels. Digital
monitoring contributes to resilience only where
institutions can interpret and apply its findings.
Ecosystem-based measures are more likely to be
sustained where communities participate in their
design and receive a fair share of their benefits.
Climate finance is similarly more effective when
funding priorities are connected to reliable risk
and transparent implementation

aCross

assessments
arrangements.
The expected outcomes of the framework are

reduced  climate  vulnerability,  increased
institutional adaptability, strengthened ecosystem
resilience and sustainable
environmental management. Climate resilience is

therefore treated as an intermediate governance

improved

outcome connecting institutional arrangements
with environmental and societal performance.
The framework also recognises possible negative
pathways. Weak coordination, insufficient finance,
exclusionary  decision-making, = poor-quality
information and rigid institutions may create
implementation gaps or maladaptive outcomes
even where ambitious climate policies formally

exist.
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Table 1. Operational Dimensions of the Climate Resilience Governance Framework

CRGF Core governance | Observable Expected Potential failure
dimension function evidence / | contribution to | pathway
analytical climate
indicators resilience
Institutional Connects  authority, | Clearly assigned | Converts Fragmented
coordination | responsibilities, institutional fragmented authority;
knowledge and | mandates; climate overlapping
implementation across | vertical and | commitments mandates;
sectors and national, | horizontal into coordinated | implementation
provincial/subnational | coordination implementation; | gaps; policy
and local levels. mechanisms; improves policy | duplication; weak
interagency coherence; intergovernmental
platforms; connects coordination;
policy finance, disconnect
coherence; information and | between national
shared planning | implementation | ambition and local
processes; across implementation.
information governance
exchange; levels.
conflict-
resolution
mechanisms.
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Adaptive Enables  governance | Climate-risk Improves Static  planning;
capacity and | systems to anticipate | assessment; responsiveness failure to
policy learning | changing risks, learn | monitoring and | to uncertainty; | incorporate

from implementation | evaluation; supports monitoring
and revise policies as | policy-review anticipatory evidence; repeated
climatic and | mechanisms; rather than | reactive responses;
socioeconomic institutional reactive institutional
conditions evolve. learning; governance; discontinuity;
experimentation | reduces maladaptation;
and pilot | institutional inability to
programmes; rigidity and | respond to
integration  of | strengthens emerging risks.
new long-term
scientific/local adaptive
knowledge; capacity.
evidence of
policy
adjustment.
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Climate Mobilises,  allocates | Dedicated Expands Chronic
finance and sustains financial | climate budgets; | implementation | underfunding;
resources required to | domestic  and | capacity; mitigation-
translate  mitigation, | international supports adaptation
adaptation and | financing; resilient financing
ecosystem-resilience adaptation infrastructure, imbalance;
objectives into | investment; adaptation and | fragmented
implementation. financing ecosystem project-based
continuity; interventions; funding;
project- increases dependence  on
preparation continuity and | unstable external
capacity; scale of climate | finance; weak
transparent action. absorptive
allocation; capacity;
expenditure discontinuity after
monitoring; project
access to completion.
financial
instruments.
https://thesesjournal.com | Nasir et al., 2026 | Page 7261



https://portal.issn.org/resource/ISSN/3006-7030
https://portal.issn.org/resource/ISSN/3006-7030

Spectrum of Engineering Sciences

ISSN (e) 3007-3138 (p) 3007-312X Volume 4, Issue 3, 2026
Ecosystem- Integrates  ecosystem | Ecosystem Reduces climate | Ecologically
based integrity and nature- | restoration; hazards  while | inappropriate
environmental | based approaches into | watershed and | strengthening interventions;
management | mitigation, adaptation | wetland biodiversity, monocultures;
and  environmental- | management; ecosystem inadequate
management forest and | services, maintenance;
strategies. mangrove livelihood weak biodiversity
protection; resilience  and | safeguards;
biodiversity carbon displacement  of
safeguards; sequestration; communities;
nature-based creates ecosystem projects
solutions; mitigation- disconnected from
ecological adaptation  co- | wider land and
monitoring; benefits. water governance.
long-term
maintenance
arrangements.
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Stakeholder Incorporates affected | Participatory Improves Tokenistic
participation | communities, planning; legitimacy and | consultation;
and climate | vulnerable groups, civil | representation contextual exclusion of
justice society, businesses and | of  vulnerable | relevance; vulnerable groups;
other actors into | groups; locally | incorporates unequal
climate decision- | led adaptation; | diverse distribution of
making while | gender knowledge; benefits; elite
addressing responsiveness; | strengthens capture;  locally
distributional and | access to | social inappropriate
procedural equity. decision- acceptance; interventions;
making; reduces adaptation  that
integration  of | inequitable reproduces
local knowledge; | distribution of | existing
transparent climate risks and | inequalities.
benefit and | adaptation
burden benefits.
distribution.
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Digital Generates, integrates | Remote sensing; | Improves  risk | Fragmented or
environmental | and applies climate | GIS; early- | anticipation, inaccessible data;
governance and  environmental | warning spatial targeting, | weak

information to risk | systems; monitoring and | interoperability;

assessment, environmental | evidence- technical-capacity

monitoring, early | databases; informed gaps;

warning, planning and | sensor adaptation; biased/incomplete

adaptive decision- | networks; strengthens datasets;

making. artificial feedback technology
intelligence; between disconnected from
interoperable environmental | decision-making;
data platforms; | change and | insufficient
climate services; | governance institutional use of
mechanisms responses. generated
linking information.

information to
policy decisions.

The CRGF extends existing theory in two respects.
First, it integrates mitigation and adaptation
within a single governance model, consistent with
the IPCC’s understanding of climate-resilient
development. Second, it broad
governance theories into dimensions that can be

converts

systematically compared across countries with
markedly  different  political,  fiscal and
administrative systems. The framework will
consequently guide document selection, thematic
coding and the cross-case comparison of China
and Pakistan.

4. Research Methodology

4.1 Research Approach and Design

This study adopts a qualitative, interpretive
research approach to examine how climate-

resilience objectives are incorporated into the
environmental-governance systems of China and
Pakistan beyond their netzero and mitigation
commitments. A qualitative approach is
appropriate because governance pathways are
expressed through legislation, policy strategies,
institutional  responsibilities, implementation
mechanisms and relationships among public and
non-governmental actors that cannot be
adequately  evaluated  through  numerical
indicators alone. The study does not seek to
calculate which country performs “better.” Instead,
it investigates how differences in political
organisation, institutional capacity, financing and
environmental priorities shape climate-resilience
governance in each national context.

A comparative case-study design is employed, with
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China and Pakistan treated as two distinct but
analytically connected cases. Case-study research is
suitable  for  investigating = contemporary
governance processes within their institutional
and policy contexts, particularly where the
boundaries between the phenomenon and its
surrounding conditions are not clearly separable
(Yin, 2018). The comparison follows a structured
and focused design: the same research questions,
documentary criteria and analytical dimensions
are applied to both cases. This creates
comparability without assuming that identical
policies should produce identical outcomes.

4.2 Case Selection and Comparative Logic
China and Pakistan are selected through
purposive case selection. They are appropriate for
comparison because both are developing countries
exposed to substantial climate and environmental
pressures, but they possess markedly different
governance structures, economic capacities and
climate-policy resources. China combines strong
central policy direction, longterm development
planning, extensive technological capacity and
large-scale environmental investment. Pakistan
operates through a federal system characterised by
shared federal-provincial responsibilities, greater
fiscal constraints, high climate vulnerability and
stronger dependence on international climate
finance.

The cases therefore represent a contrast between
different institutional pathways rather than a
controlled comparison of otherwise similar
countries. Comparative case research can generate
analytical insight by examining how a common
problem is governed under different political and
institutional conditions. The purpose is analytical
generalisation: findings will be used to refine the
proposed  Climate  Resilience ~ Governance
Framework rather than to claim statistical
representativeness for all developing countries [61].

4.3 Data Sources and Document Selection
The study relies on documentary evidence drawn
from four categories:

1. national legislation and legally relevant
regulatory instruments;
2. climate, adaptation, environmental and

development-policy documents;

3. reports issued by recognised international
organisations; and

4. peer-reviewed academic studies
addressing climate governance in China or
Pakistan.

The primary documentary corpus includes
Nationally Determined Contributions, national
adaptation strategies and plans, climate-change
policies, environmental legislation, development
plans, disasterrisk  policies, climate-finance
frameworks and official implementation reports.
International sources may include reports from
the Intergovernmental Panel on Climate Change,
United Nations Framework Convention on
Climate Change, United Nations Environment
Programme, World Bank, Asian Development
Bank and Organisation for Economic Co-
operation and Development.

Document analysis is appropriate because official
texts provide evidence of policy objectives,
institutional ~ responsibilities, implementation
mechanisms and the formal meanings assigned to
climate resilience. [62] Describes document
analysis as a systematic process of reviewing and
interpreting documentary material to develop
understanding and  empirical  knowledge.
Documents are nevertheless treated critically
rather than as neutral descriptions of actual
performance. Official policies may communicate
governmental intentions while understating
implementation failures, institutional conflict or
resource constraints. Policy claims are therefore
compared  with  independent  academic
assessments and institutional reports.

The temporal scope begins in 2015,
corresponding with the adoption of the Paris
Agreement, and extends to the final search date in
2026. Older sources are included only where
necessary to establish theoretical concepts, legal
development or institutional  background.
Documents are eligible where they: directly
concern China or Pakistan; address mitigation,
adaptation,
environmental management; identify governance
institutions or implementation mechanisms; and
are available in an authoritative and verifiable

resilience or sustainable

form. News articles, opinion pieces, duplicated
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documents, unsupported advocacy materials and
sources lacking a clear institutional or scholarly
origin are excluded.

4.4 Data Collection and Screening Procedure
Documents are identified through targeted
searches of government repositories, international-
organisation databases and academic databases
such as Scopus and Web of Science. Search
combinations include terms such as “climate
resilience,” “net zero,” “climate adaptation,”
“environmental governance,” “climate finance,”
“ecosystem-based adaptation,” “digital
environmental  governance,” “China” and
“Pakistan.”

The screening process consists of four stages:
identification, removal of duplicates, title and
abstract or executive-summary screening, and full-
text eligibility assessment. A document-selection
log should record its title, year, issuing body,
country, source category, inclusion decision and
reason for exclusion. The final manuscript should
report the exact number of documents identified,
screened and retained only after this procedure
has been completed. This prevents the study from
presenting an invented or retrospectively adjusted
corpus.

4.5 Qualitative Content Analysis and Thematic
Coding

The selected documents are analysed through
directed qualitative content analysis. This method
enables researchers to systematically interpret the
meanings contained in qualitative material
through a structured coding framework [63]. The
initial coding categories are derived deductively
from the six dimensions of the Climate Resilience
Governance Framework:

o institutional coordination;

o adaptive capacity and policy learning;

o climate finance;

. ecosystem-based environmental
management;

. stakeholder participation and climate

justice; and

o digital environmental governance.
Directed analysis is suitable because the study
begins with theoretically informed categories while
remaining open to new themes emerging from the
documentary evidence. The coding framework will
therefore combine deductive and inductive
reasoning. Deductive codes operationalise the
theoretical ~dimensions, whereas inductive
subcodes capture country-specific mechanisms
that are not adequately represented by the original
framework.

The analytical procedure follows six broad stages
adapted from [64]: familiarisation with the
documents, initial coding, identification of
thematic patterns, review of themes, definition of
themes and production of the comparative
interpretation. Their approach provides a flexible
means of identifying recurring patterns across
qualitative material. Each relevant passage is
assigned to one or more codes, accompanied by a
short analytical note explaining its significance.
Coding may be conducted manually or with
qualitative-analysis software such as NVivo,
MAXQDA or ATLAS.ti; however, interpretive

decisions must remain under researcher control.

4.6 Cross-Case Comparative Analysis

Analysis proceeds in two stages. First, a within-case
analysis reconstructs the climate-governance
pathway of each country. This identifies the
formal governance architecture, major policy
priorities, institutional strengths, implementation
barriers and relationships among the six
framework dimensions. Second, a cross-case
synthesis compares China and Pakistan using an
identical analytical matrix.

The complete analytical sequence, from
documentary evidence identification and CRGF-
based coding to within-case assessment and cross-
case synthesis, is illustrated in Figure 3,
demonstrating how a common analytical
architecture was maintained while preserving the
institutional and policy context of each country.
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Figure 3. From Documentary Evidence to Comparative Insight: A CRGF-Guided Analytical Pathway for
Cross-National Climate Governance Assessment

For each dimension, the comparison examines:

e formal policy commitment;

e responsible institutions and distribution of
authority;

¢ implementation instruments;

e evidence of financial and administrative capacity;
¢ monitoring and policy-learning arrangements;

e participation and equity considerations; and

¢ documented implementation gaps.

Cross-case synthesis is intended to identify
similarities, differences, causal mechanisms and

context-dependent outcomes rather than merely
catalogue national policies. [65] Support the use of
matrices and structured displays to reduce
qualitative material and compare patterns across
cases. The assessment does not convert qualitative
evidence into arbitrary country rankings. Instead,
governance performance is interpreted through
documented evidence of policy integration,
institutional coordination, adaptability, inclusion
and implementation.
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Table 2. CRGF Coding and Cross-Case Assessment Matrix
CRGF Main analytical | Evidence examined | China  assessment | Pakistan assessment
dimension focus in documents focus focus
Institutional Distribution  of | Institutional Central Federal-provincial
coordination | authority and | mandates, coordination, coordination,
coordination interagency sectoral integration, | decentralised
across mechanisms, policy | provincial/local responsibilities,
governance levels | integration, implementation institutional
and sectors national- fragmentation
subnational
responsibilities
Adaptive Ability to | Risk  assessments, | Regional risk | Vulnerability
capacity and | monitor climate | monitoring monitoring, policy | assessment, disaster
policy learning | risks, learn and | systems, policy | experimentation, learning, policy
adjust policies reviews, pilot | local feedback and | continuity and
programmes, adaptation subnational capacity
learning
mechanisms
Climate Mobilisation, Climate  budgets, | Domestic International finance,
finance allocation  and | investment investment, fiscal constraints,
continuity of | mechanisms, adaptation financing | project  preparation
climate-related external  finance, | and mitigation- | and financing
financial project  financing | adaptation balance | continuity
resources and  expenditure
arrangements
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Ecosystem- Integration  of | Restoration Ecological Afforestation,
based ecosystems  into | programmes, restoration, watershed and
environmental | climate resilience | forests, wetlands, | conservation  scale | mangrove restoration,
management watersheds, and long-term | community-based
biodiversity =~ and | ecological quality management
nature-based
solutions
Stakeholder Inclusion, equity | Consultation Local participation, | Vulnerable
participation | and mechanisms, regional inequality | communities, gender
and climate | representation in | community and  distributional | responsiveness, local
justice climate involvement, implications participation and
governance vulnerable-group climate justice
recognition, gender
responsiveness and
locally led
adaptation
Digital Use of climate | Remote  sensing, | Technological Data availability,
environmental | information and | GIS, early-warning | integration, interoperability,
governance digital systems, monitoring capacity | technical capacity and
technologies in | environmental and application to | institutional use
decision-making | databases, Al and | planning
data-sharing
systems
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Cross- How the six | Evidence linking | Interaction between | Interaction between
dimensional CRGF finance, strong strategic | adaptation priorities
interactions dimensions institutions, capacity and locally | and

reinforce or | information, responsive financial/institutional
constrain one | ecosystems, implementation constraints
another participation  and

learning

4.7 Research  Quality,
Limitations

Research credibility is strengthened through
source triangulation, transparent selection rules,
consistent application of the coding framework
and maintenance of an audit trail. Triangulation
involves comparing governmental claims with
international reports and peer-reviewed research.
A coding manual should define every category,
specify inclusion and exclusion rules and provide
representative examples. A sample of the
documents should be recoded after an interval-or
independently coded by a second researcher where
possible-to identify inconsistent interpretations.
Trustworthiness is evaluated through credibility,
dependability, confirmability and transferability,
consistent with the criteria discussed by [66]. The
researcher should also document interpretive
decisions and actively examine evidence that
challenges initial assumptions. [67] Emphasises
that rigorous case-study research requires clarity
concerning case selection, the unit of analysis and
the basis of comparison.
The methodology has
Documentary evidence may
governance arrangements more clearly than actual
local implementation. The availability and detail
of official information may differ between the two
countries, while translation may affect the
interpretation of Chinese-language documents.
The two cases also differ substantially in territorial
scale, economic capacity and
structure. These limitations are addressed by
contextualising rather than ranking the cases,

Reflexivity and

limitations.
formal

several
reveal

administrative

triangulating policy claims and distinguishing
carefully  between  formal commitments,
implementation mechanisms and demonstrated
outcomes.

5. Comparative Analysis of Climate-Resilience
Governance in China and Pakistan

5.1 Climate-Governance Architecture in China
China’s climate-governance architecture combines
central strategic direction, sectoral planning and
implementation through provincial and local
authorities. Its climate agenda has historically
prioritised mitigation, energy transition and
emissions-intensity reduction, but adaptation and
resilience have become increasingly visible
components of national environmental policy.
China’s  updated  nationally  determined
contribution strengthened targets related to
carbon intensity, non-fossil energy, forest stock
and installed renewable-energy capacity, while
connecting these objectives with the longer-term
goals of peaking carbon dioxide emissions before
2030 and achieving carbon neutrality before 2060
[68].

The National Climate Change Adaptation
Strategy 2035 represents a significant effort to
move climate policy beyond emissions reduction.
It aims to establish a climate-resilient society by
2035 through improved risk assessment, early-
systems,  resilient  infrastructure,
ecosystem  protection and  differentiated
adaptation measures for cities, agriculture, water
resources, coastal areas and ecologically vulnerable
regions. The strategy was jointly issued by 17

warning
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national departments, illustrating an attempt to
institutionalise cross-sectoral coordination rather
than confine adaptation to a single environmental
authority (69, 70].

China’s governance pathway is therefore
characterised by strong vertical steering. National
objectives are translated into sectoral plans,
technical standards, pilot programmes and
subnational responsibilities. This structure can
facilitate large-scale mobilisation, long-term
infrastructure planning and the integration of
climate priorities into development policy. Recent
official reporting indicates continued
implementation of adaptation measures in
agriculture, transport infrastructure, ecosystem
conservation, flood-risk management and climate-
related monitoring and early-warning systems [71,
72].

Nevertheless, formal central coordination does
not eliminate implementation challenges. China’s
territorial scale and socioeconomic diversity mean
that local authorities possess unequal financial,
technical and administrative capacities. Provincial
governments must also reconcile climate goals
with economic growth, industrial competitiveness,
employment and energy-security priorities. The
World Bank identifies both decarbonisation and
resilience as necessary for sustaining China’s long-
term development, warning that insufficient
adaptation could threaten development gains and
increase economic exposure to climate risks [73,

74].

5.2  Climate-Governance  Architecture in
Pakistan

Pakistan’s climate-governance architecture reflects
its federal political system, high exposure to
climate hazards and comparatively limited fiscal
capacity. Climate responsibilities are distributed
among the federal government, provincial
governments, local authorities and specialised
disaster-management institutions. This
distribution creates opportunities for policies
adapted to  provincial  ecological and
socioeconomic conditions, but it also increases the
importance of coordination across governmental
levels.

Pakistan’s National Climate Change Policy 2021

presents adaptation as a national priority and
identifies agriculture, water, forestry, biodiversity,
coastal areas, health, disaster preparedness and
vulnerable ecosystems as major areas of
intervention. It also calls for climate
considerations to be mainstreamed across
development planning and recognises the role of
the National Adaptation Plan process in
strengthening the adaptation component of the
country’s climate commitments [15, 75].

The  Updated  Nationally  Determined
Contribution 2021 linked mitigation with
adaptation, nature-based solutions and green
recovery. It established a conditional emissions-
reduction ambition dependent substantially on
international financial and technological support
and identified ecosystem restoration, renewable
energy, transport reform and climate-resilient
development as major policy directions [76].
Pakistan subsequently submitted its NDC 3.0 in
September 2025, reinforcing the continuing
evolution of its climate-policy commitments
within the Paris Agreement framework [77].

The National Adaptation Plan 2023 provides a
more systematic resilience framework. It identifies
priority sectors including agriculture and food
security, water resources, urban resilience, human
capital, disaster-risk management, biodiversity and
ecosystem restoration. It also emphasises inclusive
planning, locally informed adaptation and the
integration of climate risk into national and
provincial development processes [78, 79].
However, Pakistan’s principal challenge lies less in
the absence of climate-policy documents than in
the implementation environment.  Fiscal
constraints, competing development priorities,
institutional turnover, limited local capacity and
uneven federal-provincial coordination restrict the
continuity and scale of adaptation. The World
Bank’s  Pakistan Country Climate and
Development Report concludes that climate
resilience  requires substantial changes in
development policy and major investment in
people-centred adaptation, infrastructure and
institutional capability [80].
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5.3 Institutional Coordination and
Administrative Capacity

Institutional coordination constitutes the first
major point of comparison. China’s system relies
on centrally defined targets supported by sectoral
ministries, planning instruments and
implementation through provincial and local
administrations. The involvement of numerous
national departments in the Adaptation Strategy
2035 indicates a relatively formal mechanism for
horizontal coordination. This arrangement can
support consistency between climate policy,
infrastructure development, ecological restoration
and economic planning.

However, central coordination may produce a
predominantly top-down implementation model.
Local governments may prioritise nationally
measurable targets while giving less attention to
locally specific vulnerability, social inclusion or
community-based adaptation. Moreover, the
effectiveness of central direction depends on
whether local officials have sufficient incentives,
expertise and financial resources to incorporate
resilience into routine decision-making.
Pakistan’s institutional structure is more
decentralised and fragmented. Following the

constitutional devolution of several
environmental responsibilities, provincial
governments have become central actors in
environmental regulation and climate

implementation. This creates scope for locally
tailored policy but may also generate differences in
administrative capacity, priorities and regulatory
consistency. Federal ministries retain
responsibility ~ for  international  climate
commitments and national coordination, while
provincial institutions control many areas directly
relevant to adaptation.

The comparison therefore reveals different
coordination risks. China faces a potential gap
between central ambition and territorially
differentiated implementation. Pakistan faces a
potential gap between national policy formulation
and coordinated provincial execution. In CRGF
terms, China demonstrates stronger vertical policy
direction, whereas Pakistan requires more robust
intergovernmental platforms, clearer assignment
of responsibilities and sustained provincial and

local capacity building.

5.4 Adaptive Capacity and Policy Learning
China has invested heavily in climate-risk
monitoring, meteorological observation, remote
sensing and early-warning infrastructure. Its
adaptation strategy promotes regular assessment,
regional risk differentiation and the incorporation
of climate projections into infrastructure, urban
development,  agriculture  and
management. Official reporting also identifies
pilot programmes and sector-specific resilience
initiatives, suggesting that experimentation forms
part of the national adaptation pathway [81].

Yet adaptive capacity requires more than data
collection. Information must influence budgetary
choices, planning standards and policy revision.
China’s central planning system can potentially
incorporate scientific evidence rapidly once a risk
is politically prioritised, but policy learning may be
constrained where local reporting is oriented
primarily towards demonstrating compliance with
central targets.

Pakistan  possesses  considerable  practical
experience in responding to floods, droughts,
heatwaves and water insecurity, but disaster
response has not always been converted into long-
term institutional learning. The severe floods of
2022 exposed the interaction between climate
hazards, land-use practices, poverty, infrastructure
vulnerability and weak service delivery. The World
Bank reported that approximately 33 million
people were affected and emphasised that future
resilience would require integrated investments
rather than repeated post-disaster reconstruction
[82].

Pakistan’s NAP provides a basis for shifting from
reactive disaster management towards anticipatory
adaptation. Nevertheless, its effectiveness depends
on regular vulnerability assessment, reliable
subnational data, monitoring indicators and
institutional mechanisms that use evaluation
findings to revise policy. Compared with China,
Pakistan’s adaptive pathway is less constrained by
excessive centralisation but more severely limited
by discontinuity, financial dependence and
uneven technical capacity.

ecosystem
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5.5 Climate Finance and Investment Capacity
Climate finance represents one of the clearest
differences between the two cases. China can
mobilise domestic public finance, state-owned
financial institutions, commercial investment and
industrial policy to support renewable energy,
resilient infrastructure and ecological restoration.
Its large domestic market and technological
capacity also enable climate policy to be integrated
with economic modernisation and industrial
competitiveness.

However, mitigation investment remains more
commercially attractive than adaptation. Resilient
infrastructure, protection  and
community-level adaptation may generate long-
term  public benefits without producing
immediate financial returns. Consequently, even a
comparatively well-resourced state must establish
dedicated budgetary and evaluation mechanisms
to prevent adaptation from remaining secondary
to energy and industrial-transition objectives.
Pakistan has much less domestic fiscal space and
relies  more multilateral
development banks, international climate funds,
bilateral partners and concessional finance. Its
climate commitments are consequently structured
partly around conditional actions requiring
external support. The NAP estimates very
substantial adaptation needs across the remainder
of the decade, reflecting the scale of investment
required in water, agriculture, cities, ecosystems
and disaster resilience [83].

The problem is not limited to the quantity of
funding. Pakistan also requires stronger project
preparation, transparent allocation,
intergovernmental coordination and capacity to
monitor climate expenditures. External project-
based finance may produce fragmented
interventions when programmes are not
embedded in longterm public planning. The
comparative evidence therefore indicates that
China’s primary challenge is the balanced
allocation of substantial resources across
mitigation and adaptation, while Pakistan’s
challenge concerns both resource scarcity and the
institutional capacity to secure, coordinate and
sustain climate finance.

ecosystem

extensively  on

5.6 Ecosystem-Based Environmental
Management

China incorporates ecosystem protection into its
broader policy of ecological civilisation.
Afforestation, watershed management, wetland
restoration, protected areas and ecological-
conservation zoning have been presented as
measures  supporting  biodiversity,  carbon
sequestration and climate adaptation. Official
reports also describe improvements in mangrove
conservation and the integration of biodiversity
with climate policy [84, 85].

The scale of China’s programmes is a major
institutional =~ advantage.  Nevertheless, the
resilience value of ecological restoration depends
on biodiversity quality, ecological appropriateness
and long-term maintenance rather than on area-
based planting targets alone. Large projects may be
less effective where they rely on unsuitable species,
overlook water availability or fail to incorporate
local ecological knowledge.

Pakistan has similarly promoted ecosystem
restoration through afforestation, mangrove
rehabilitation, watershed interventions and
protected-area initiatives. Its NDC and NAP treat
nature-based solutions as important for both
mitigation and adaptation. These interventions
are particularly significant because agriculture,
forests, wetlands, coastal ecosystems and
freshwater systems directly support vulnerable
livelihoods.

Pakistan’s ecosystem pathway nevertheless faces
risks from weak land-use enforcement, short
project cycles and insufficient community
participation. Ecosystem restoration will support
resilience only where it is connected with
watershed  governance, livelihood security,
biodiversity protection and sustained monitoring.
Both countries therefore recognise ecosystems as
climate assets, but China possesses greater
implementation scale while Pakistan has a
stronger need to integrate ecosystem programmes
with local development and community-based
management.

5.7 Stakeholder Participation and Climate
Justice
Stakeholder participation differs significantly
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between the two governance systems. China’s
policy process is led predominantly by state
institutions, technical agencies and planning
authorities. Consultation, pilot programmes and
local implementation can provide some
opportunities for stakeholder input, but civil-
society participation is comparatively structured
and state-directed. This may support policy
consistency but can limit the independent
articulation of local concerns or the identification
of distributional effects.

Pakistan’s policy documents place stronger formal
emphasis on inclusion, vulnerable communities,
gender responsiveness and locally led adaptation.
Its federal and plural institutional structure also
creates potential space for civil society, provincial
institutions, development organisations and local
communities. Yet formal commitments to
participation are not always reflected in stable
decision-making authority or access to resources.
Climate justice has different implications in the
two cases. In China, major concerns include
regional inequality, rural-urban differences and
the social consequences of industrial and energy
transition. In Pakistan, justice concerns are more
closely associated with low historical responsibility
for global emissions, high exposure to loss and
damage, poverty, informal settlements, gender
inequality and unequal access to resilient
infrastructure. Pakistan’s vulnerability despite
contributing a small share of global emissions
strengthens its claim for international climate
finance and equitable burden sharing [86].

5.8 Digital Environmental Governance

China possesses a comparatively advanced digital
foundation for climate governance. Satellite
observation, meteorological networks, remote
sensing, big-data platforms and artificial
intelligence  are  increasingly = used  for
environmental monitoring, disaster warning, land-
use assessment and urban management. These
systems can support the regional differentiation
and risk-based decision-making required by the
Adaptation Strategy 2035.

Pakistan has also expanded early-warning systems,
digital mapping, remote sensing and climate-
information services, often with support from

international development institutions. However,
data fragmentation, uneven geographical coverage,
limited interoperability and shortages of trained
personnel constrain the systematic use of climate
information across federal, provincial and local
institutions.

Digital governance therefore reinforces existing
institutional differences. China’s advantage lies in
technological ~scale and integration, but
accountability, accessibility and the use of local
knowledge remain important. Pakistan’s priority is
not merely acquiring new technologies but
establishing shared data standards, stable
maintenance funding and institutional processes
through which climate information directly
influences planning.

5.9 Comparative Assessment of Emerging
Governance Pathways

The comparison demonstrates that neither
centralisation nor decentralisation automatically
produces climate resilience. China’s pathway is
distinguished by strategic continuity,
administrative mobilisation, domestic investment
and technological capability. These characteristics
enable climate policy to be implemented at a scale
that Pakistan cannot easily reproduce. However,
China’s  system  must strengthen  local
responsiveness, social participation and the
integration of adaptation with mitigation-
dominated development planning.

Pakistan’s pathway is shaped by acute vulnerability,
federal diversity, growing adaptation planning and
significant engagement with international climate
institutions. Its policies increasingly recognise
justice, ecosystem restoration and locally informed
resilience. Nevertheless, implementation remains
restricted by fiscal limitations, fragmented
authority, inadequate local capacity and
dependence on external finance.

The CRGF comparison therefore identifies
complementary lessons rather than a single
superior model. China demonstrates the
importance of long-term planning, coordinated
investment, digital monitoring and integration of
resilience into infrastructure and development
policy. Pakistan demonstrates the importance of
vulnerability-centred  planning, international
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climate justice, provincial differentiation and the
explicit prioritisation of adaptation. For both
countries, progress beyond net zero ultimately

depends on connecting formal commitments with

Table 3. Comparative Climate-Resilience Governance Pathways in China and Pakistan

protection,
participation.

accountable institutions, stable finance, ecosystem
policy learning and meaningful

CRGF China Pakistan Key implementation | Comparative
dimension challenge insight
Institutional Strong central | Federal-provincial China: translating | Different
coordination | policy  direction | distribution of | central objectives into | institutional
supported by | responsibilities with | locally responsive | structures create
sectoral ministries | greater institutional | action; Pakistan: | different
and fragmentation strengthening coordination
provincial/local intergovernmental gaps between
implementation coordination and | national  policy
continuity and subnational
implementation
Adaptive Extensive climate- | Strong vulnerability | China: strengthening | Adaptive capacity
capacity and | risk monitoring, | and adaptation | local learning and | depends on both
policy learning | early-warning orientation, but | feedback;  Pakistan: | technical
capacity and | uneven  provincial | maintaining information and
technological and local capacity institutional institutions
support for continuity and | capable of
adaptation implementation learning from it
capacity
Climate Greater domestic | More limited | China: balancing | Financial volume
finance fiscal and | domestic fiscal space | mitigation and | alone is
investment and greater reliance | adaptation insufficient;
capacity, with | on international and | investment; Pakistan: | institutional
substantial concessional climate | securing, coordinating | capacity
resources directed | finance and sustaining | determines how
toward climate and adaptation finance effectively
development climate finance
priorities supports
resilience
Ecosystem- Large-scale Afforestation, China: ensuring | Ecosystem
based afforestation, mangrove ecological quality and | restoration
environmental | watershed rehabilitation, long-term contributes  to
management | management, watershed appropriateness; resilience  when
wetland interventions ~ and | Pakistan: scale is combined
restoration  and | nature-based strengthening with  ecological
ecological solutions linked | continuity, quality, local
conservation closely to vulnerable | monitoring and | context and
livelihoods community sustained
integration management
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Stakeholder Predominantly Stronger formal | China: expanding | Participation
participation | state-led and | emphasis on | locally responsive | becomes
and climate | technically vulnerable participation; resilience-
justice organised communities, gender | Pakistan: converting | enhancing when

participation, with | responsiveness, formal inclusion | stakeholders can
concerns around | locally led adaptation | commitments  into | influence
regional and | and climate justice meaningful authority | implementation
distributional and resources rather than being
differences consulted  only
formally
Digital Advanced satellite | Expanding early- | China:  accessibility, | Digital
environmental | observation, warning, remote- | accountability and | technologies
governance remote  sensing, | sensing, mapping and | integration of local | strengthen
meteorological climate-information | knowledge; Pakistan: | resilience  only
networks, big-data | systems, often with | interoperability, when
systems and | international support | coverage, information s
growing use of Al maintenance and | institutionally
technical capacity integrated  into
planning and
decision-making
Overall Strategic, centrally | Vulnerability-  and | Connecting policy | Both  pathways
governance coordinated, adaptation-oriented, | commitments  with | show that
pathway investment-  and | multilevel pathway | implementation, resilience
technology- operating under | learning, participation | depends on
supported pathway | stronger fiscal and | and sustained | interactions
institutional resources among the six
constraints CRGF
dimensions

rather than net
Zero
commitments

alone
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- Strategic, Centralized and Shared Global Drivers Adaptation-Focused, Multi-Level and
Implementation-Oriented Pathway

Resilience-Oriented Pathway
a e
vess 6 v

Climate Extreme Water and Ecosystem
change weather fouinsecurity  degradation
Institutional Coordination Institutional Coordination
« Strong central leadership and policy coherence <« > m '"m"l::r' <+~ > + National climate policy framework with adaptation focus
+ Long-term strategic planning (e.g., dual carbon goals) Coordination « Federal~provincial ination, but impl
’ Adaptive Capacity Adaptive ® Adaptive Capacity
b + Increasing climate risk assessment and early warning *—y Capacity = + Strong focus on vulnerability and adaptation planning
+ Large-scale infrastructure and disaster risk management + Disaster risk and
@ Climate Finance « 5 & Climate — @»  Climate Finance
S5% - Substantial domestic investment == Finance S50 -+ Increasing access to international climate finance
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« Biodiversity conservation and nature-based solutions by and capacity
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« Digital p! for envi | lati « Limited integration and uneven subnational capacity
Key Challenges Key Challenges
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Figure 4. Divergent Pathways, Convergent Resilience: Comparative Governance Architectures of China

and Pakistan Across the CRGF Dimensions

6. Discussion policy and implementation rather than treated as
6.1 Moving from Net-Zero Targets to Climate- separate climate-governance domains [87].
Resilient Governance China and Pakistan illustrate different versions of
The comparative findings demonstrate that net- the gap between policy ambition and resilient
zero commitments are necessary but insufficient implementation. China possesses stronger central
foundations for sustainable environmental planning, technological infrastructure and
management. Emissions-reduction targets can domestic investment capacity. These advantages
establish  longterm  direction,  stimulate enable largescale action and facilitate the
technological change and support energy-system incorporation of climate priorities into national
transformation, but they do not automatically development strategies. However, strong central
reduce immediate exposure to floods, droughts, direction does not itself guarantee locally
heatwaves, water insecurity or ecosystem responsive  adaptation. Climate risks vary
degradation. Climate resilience emerges only considerably among regions, sectors and
when mitigation objectives are connected with communities; consequently, national objectives
adaptation planning, institutional coordination, must be translated into locally differentiated
ecosystem protection, financial capacity and the measures supported by reliable feedback from
participation of vulnerable communities. This subnational institutions.

interpretation supports the argument that Pakistan’s challenge is different. Its principal
adaptation and mitigation must be integrated in climate  documents increasingly recognise
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adaptation, climate justice, ecosystem restoration
and  locally  informed  resilience,  but
implementation is limited by financial constraints,
fragmented  responsibilities and  unequal
provincial and local capacity. The comparison
therefore shows that the central issue is not simply
whether governance is centralised or decentralised.
Climate resilience requires an  effective
relationship between national direction and
subnational implementation. Central authority
without local responsiveness can produce rigid or
standardised interventions, while decentralisation
without coordination and resources can produce
fragmentation and policy inconsistency.

6.2 Context-Specific Governance Pathways

The findings also indicate that climate-resilient
development cannot be reduced to a universal
policy model. China’s institutional scale,
industrial capacity and political structure differ
fundamentally from Pakistan’s federal system,
fiscal constraints and vulnerability profile.
Governance practices must therefore be assessed
according to their institutional context rather than
transferred mechanically between the two
countries.

[88] Caution that climate-resilient development
may become a onesizefits-all concept when
differences in resources, inequality, political
economy and institutional capacity are overlooked.
They argue that its operationalisation in
developing countries must account for barriers
affecting adaptation, mitigation and climate
finance. This insight is directly relevant to the
present comparison. China’s capacity to mobilise
domestic finance, construct large infrastructure
and deploy digital monitoring systems cannot be
reproduced in Pakistan without accounting for
major differences in fiscal space, technological
resources and administrative continuity. Similarly,
Pakistan’s emphasis on vulnerability, loss and
damage and international climate justice reflects
circumstances that cannot be fully understood
through China’s mitigation-led development
pathway.

Transferable lessons should therefore concern
governance functions rather than institutional
duplication. China demonstrates the value of

longterm  planning,  strategic
integrated monitoring and the alignment of
environmental objectives with development policy.
Pakistan demonstrates the importance of
adaptation-centred planning, explicit recognition
of vulnerable groups, provincial differentiation
and international equity. These lessons can inform
one another, but their implementation must be
adjusted to national legal, financial and
administrative conditions.

continuity,

6.3 Institutional Coordination as the Connecting
Mechanism

The Climate Resilience Governance Framework
suggests that institutional coordination is the
mechanism connecting the other five governance
dimensions. Climate finance cannot produce
durable resilience when projects are isolated from
national and subnational planning. Digital
information has limited value where agencies
cannot share or apply it. Ecosystem restoration
may fail where environmental authorities, land-use
institutions and local communities operate
independently.  Participation may become
symbolic when local actors are consulted but lack
influence over budgets and implementation.
Evidence from multilevel climate-risk governance
indicates that both vertical coordination among
governmental levels and horizontal collaboration
among neighbouring authorities, civil society and
knowledge institutions are important for
mobilising adaptation capacity. [89] Found that
collaborative networks enabled local governments
to share scarce resources, coordinate risk
responses and connect local action with higher-
level institutions, although representation and
engagement of non-governmental actors remained
incomplete. The relevance to China and Pakistan
is clear. China requires stronger channels through
which local experience can inform centrally
established objectives, whereas Pakistan requires
more stable mechanisms linking federal policy
with provincial and local implementation.
Institutional coordination should therefore be
understood as more than the formal distribution
of responsibilities. Effective coordination requires
shared data, compatible planning cycles, clearly
assigned authority, stable financing and
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mechanisms for resolving conflicts. It also requires
institutional learning so that experience from

disasters,

pilot  projects

Table 4. Institutional Coordination Across the CRGF Dimensions

and  ecosystem

interventions can influence future decisions.

CRGF Role of institutional | Weak-coordination | Strong- Resilience
interaction coordination pathway coordination implication
pathway
Coordination | Connects climate-risk | Knowledge remains | Monitoring and | Greater capacity
x Adaptive | information, fragmented; lessons | experience inform | to respond and
capacity monitoring, from disasters and | coordinated policy | adapt to
institutional learning | programmes are not | revision and | changing
and policy adjustment | incorporated into | anticipatory climate risks
across agencies and | future decisions planning
governance levels
Coordination | Aligns financial | Isolated  projects, | Finance is integrated | More sustained
x Climate | resources with | duplicated with longterm | and  effective
finance national, subnational | expenditure and | planning, clearly | resilience
and sectoral resilience | discontinuity after | assigned investment
priorities external  funding | responsibilities and
ends implementation
priorities
Coordination | Connects Restoration projects | Ecosystem Stronger
x  Ecosystem | environmental operate  separately | interventions are | ecological
management authorities, land-use | from land, = water | integrated with | resilience and
institutions, local | and  development | spatial planning, | more  durable
governments and | planning livelihoods and long- | ecosystem
communities term environmental | benefits
management
Coordination | Creates institutional | Consultation Stakeholder More inclusive
x Stakeholder | channels through | becomes symbolic | knowledge and | and  context-
participation | which affected groups | and local actors have | vulnerability sensitive
and climate | can influence planning | limited  influence | concerns influence | resilience
justice and implementation over resources or | priorities, budgets | outcomes
implementation and implementation
Coordination | Enables agencies to | Data remain | Shared information | Stronger
x Digital | share, interpret and | institutionally supports planning, | evidence-
environmental | apply climate and | fragmented or | early warning, | informed
governance environmental disconnected from | monitoring and | climate
information decisions adaptive governance
management
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Coordination | Links national | National Vertical and | Greater policy
x  Multi-level | objectives with | commitments and | horizontal coherence
governance provincial/subnational | local actions become | collaboration aligns | across

and local | disconnected responsibilities, governance
implementation resources and | levels
implementation
Coordination | Connects monitoring, | Policies remain | Feedback from | Continuous
x Adaptive | evaluation, static despite | disasters, pilot | improvement
learning implementation changing risks or | projects and | and longterm
experience and | implementation ecosystem institutional
subsequent policy | failures interventions resilience
adjustment informs future
decisions

é Institutional Coordination
ee— « Policy coherence and integration

l l l I « Multi-level ( i 1
Governance Inputs _—— 3 2mm;m°ﬂ Tstkitiors Climate Resilience Outcomes
(Enabling Conditions) for Sustainable Development

S

% Policies and legal Coordinates and enables Reduced climate
frameworks vulnerability
4 =
g Scientific evidence Adaptive Climate Finance Healthy and resilient
= anddata S Funding mechanisms eco!
Risk assessment systems
Resource allocation
’m‘ Financial innovation
o@e Stakeholder O ;i ; :
St Sustainable economic
@Y participation Provide Generates ./'.’l evelon
resources, Institutional synergies and
Technoloaviand information Coordination ~enhances
o innavatiﬁy and mandates * Connecting mechanisms :a‘ implementation o@®e Equitable and
Sdnes govemmct Stakeholder A@R® inclusive societies
dimensions Partici
Environmental
5 = and Climate Justice
g% Financial resources m i Mz‘;:;y ecision-maing Improved environmental
Ecosystem consenvation ‘Sociallegitimacy governance
's' ‘ pimaons Progress towards net zero
Copperation D%m | @ and broader sustainability
Data and monitoring goals
‘Accountabllity
Lessons inform Outcomes reinforce
li i it : i
policy design " /7~ Feedback and Adap L g governance capacity

Resilient People | Thriving Ecosystems | Sustainable Futures

Figure 5. The Coordination-Resilience Nexus: Institutional Coordination as the Connecting Mechanism
Across Climate-Resilience Governance Dimensions

6.4 Implications of the Climate Resilience an increasingly comprehensive policy framework
Governance Framework and stronger formal recognition of vulnerability
Application of the CRGF demonstrates that its six and justice, but these commitments remain
dimensions are mutually dependent rather than dependent on finance, administrative continuity
separate indicators. China performs comparatively and intergovernmental coordination.

strongly in strategic coordination, finance and The framework therefore explains why policy
digital capability, but the resilience value of these adoption should not be treated as equivalent to
assets depends on participation, local adaptation governance effectiveness. A country may publish
and transparent policy learning. Pakistan possesses ambitious strategies while lacking the institutional
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capacity to implement them. Conversely, local
adaptation practices may exist without being
integrated into national planning or supported
through stable finance. Sustainable environmental
management occurs when governance dimensions
reinforce one another: risk information guides
investment; finance supports ecosystem and
community priorities; institutions coordinate
across levels; and monitoring leads to policy
revision.

The comparison further suggests that climate
resilience  should be evaluated through
implementation-oriented outcomes rather than

through netzero dates alone. Relevant outcomes
include whether climate risks are incorporated
into infrastructure and land-use decisions,
whether adaptation funding reaches vulnerable
areas, whether ecosystems retain protective
functions, whether subnational institutions can
respond to new information and whether affected
communities influence policy choices.

Table 5 synthesises the transferable governance
lessons emerging from the China-Pakistan
comparison while distinguishing them from
context-dependent institutional conditions

Table 5. Transferable Governance Lessons for Climate-Resilient Development

Governance Lesson from | Lesson from Pakistan | Transferable Context-
area China governance principle | dependent
consideration
Institutional Longterm Federal and provincial | Climate  resilience | The appropriate
coordination | planning and | diversity  highlights | requires clearly | degree of
strong vertical | the need for clear | defined centralisation or
coordination can | responsibilities and | responsibilities, cross- | decentralisation
connect national | stable sector coordination | depends on
climate objectives | intergovernmental and links between | national political
with sectoral | coordination national and | and
implementation subnational administrative
institutions structures
Adaptive Risk monitoring, | Vulnerability-centred | Adaptation  should | Adaptive
capacity early-warning adaptation combine risk | priorities  vary
systems and | demonstrates the | information, according to
technological importance of | institutional learning, | climate exposure,
capacity can | tailoring responses to | monitoring and | institutional
strengthen exposed communities | continuous policy | capacity and
anticipatory and regions adjustment socioeconomic
climate vulnerability
governance
Climate Strong  domestic | Dependence on | Climate finance | The balance
finance investment international finance | should be integrated | between
capacity can | demonstrates the | with long-term | domestic and
support large-scale | importance of project | planning, transparent | international
and long-term | preparation, allocation and | finance depends
climate coordination and | implementation heavily on fiscal
implementation sustained external | capacity capacity and
support development
conditions
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Ecosystem Large-scale Community-linked Nature-based Appropriate
management restoration ecosystem restoration | interventions should | ecosystem

demonstrates the | highlights integrate biodiversity, | interventions
potential for | connections among | adaptation, depend on local
integrating ecosystems, livelihoods and long- | ecological
ecosystems  into | livelihoods and local | term ecological | conditions, land-
national  climate | resilience monitoring use systems and
and development community
strategies dependence on

natural resources

Participation | Experience Strong policy | Meaningful Participation

and  climate | highlights the | attention to | participation and | mechanisms

justice importance of | vulnerability, gender, | equity considerations | must reflect
strengthening local | locally led adaptation | should be | different political
responsiveness and climate justice | incorporated into | institutions,
within  centrally | demonstrates the | climate planning and | social structures
coordinated value of explicitly | implementation and decision-
climate recognising unequal making systems
programmes climate impacts

Digital Large-scale digital | Expanding early- | Digital systems | Technology

environmental | monitoring warning and climate- | should produce | requirements

governance demonstrates how | information systems | usable information | differ according
advanced demonstrates the | that is connected | to infrastructure,
technology ~ can | value of strengthening | directly to planning, | financial
support basic data | implementation and | resources,
environmental infrastructure and | policy learning technical
management and | institutional access expertise and
climate-risk data availability
assessment

Integrated Strategic Adaptation Effective  resilience | Governance

resilience continuity, orientation, emerges from | models  should

governance investment  and | vulnerability interaction  among | not be
technological awareness and | institutions, finance, | transferred
capacity climate-justice ecosystems, wholesale
demonstrate  the | considerations participation, between
value of sustained | demonstrate the | information and | countries;
implementation importance of | adaptive learning functions should
capability context-sensitive be adapted to

resilience planning national and

local contexts

6.5 Broader Implications for Developing state capacity but limited participatory governance,
Countries while others may adopt inclusive policies but lack
The experience of China and Pakistan shows that the finance and administrative continuity required
developing countries do not follow a single for implementation. Effective climate-resilience
pathway beyond net zero. Some may possess strong strategies must therefore combine national
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ambition with context-sensitive institutional
reform.

The broader contribution of this study is to
reposition climate governance from a target-based
model towards a capability-based model. Net-zero
targets indicate intended destination, whereas
climateresilience governance determines whether
institutions, ecosystems and communities can
manage the transition and withstand unavoidable
climatic impacts. For developing countries,
progress beyond net zero will consequently
depend on building coordinated, adequately
financed, adaptive and socially legitimate systems
of environmental governance.

7. Policy Implications

The comparative analysis indicates that climate
resilience requires governance reforms extending
beyond the adoption of netzero targets and
national climate strategies. China and Pakistan
should develop implementation systems that
connect emissions reduction with adaptation,
ecosystem protection, public investment and
institutional accountability. International
evidence confirms that effective climate
governance depends on coordination across
public institutions, integration of climate
objectives into government decision-making and
clear mechanisms for monitoring implementation

[90].

7.1 Policy Implications for China

China should strengthen the local adaptability
and participatory dimensions of its centrally
coordinated climate-governance system. National
adaptation objectives should be translated into
province-specific resilience indicators reflecting
variations in water stress, flood exposure,
ecosystem  vulnerability, urbanisation and
socioeconomic  conditions.  Provincial and
municipal authorities should be required to
demonstrate  how climaterisk information
influences land-use planning, infrastructure
standards and public investment.

China should also establish more systematic
mechanisms for incorporating local knowledge,
scientific assessment and community feedback
into the implementation of the National Climate

Change Adaptation Strategy 2035. Dedicated
adaptation budgets should be distinguished from
general environmental and mitigation
expenditure to prevent resilience objectives from
being overshadowed by energy-transition targets.
Digital monitoring systems should be linked to
transparent evaluation and periodic policy
revision rather than being used solely for
administrative reporting.

7.2 Policy Implications for Pakistan

Pakistan’s primary priority should be to close the
gap between national policy formulation and
provincial and local implementation. A
permanent federal-provincial climate-resilience
coordination mechanism should align National
Adaptation Plan priorities with provincial
development plans, sectoral budgets and local
disaster-management arrangements.
Responsibilities,  financing  sources  and
performance indicators should be clearly assigned
to specific institutions.

Pakistan should also strengthen climate-budget
tagging,  project-preparation  capacity  and
transparent monitoring of externally funded
programmes. Adaptation finance should prioritise
water security, climate-resilient agriculture, heat-
risk management, flood-resilient settlements and
ecosystem restoration. Provincial and local
institutions require sustained technical capacity
rather than shortterm project-based training.
Community participation should be connected to
actual  influence over project selection,
implementation and benefit distribution.

7.3 Implications for Developing Countries

For developing countries more broadly, the central
policy lesson is that no single governance structure
guarantees resilience. Effective systems combine
national strategic direction with adequately
financed subnational implementation, reliable
climate information, ecosystem protection and
accountable public participation. Governments
should institutionalise an iterative adaptation
cycle consisting of risk assessment, planning,
financing, implementation, evaluation and policy
revision.

International climate finance should increasingly
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support longterm institutional and administrative
capacity rather than isolated infrastructure
projects. Donors and multilateral institutions
should simplify access procedures, strengthen
nationally owned programmes and provide
predictable resources for locally led adaptation.
Climate resilience should ultimately be assessed
through measurable
institutional preparedness, ecosystem condition
and reductions in the vulnerability of exposed
communities-not merely through the existence of
net-zero pledges or policy documents.

improvements in

8. Conclusion

This study examined how climate resilience can be
strengthened beyond conventional net-zero
commitments through a comparative analysis of
environmental-governance pathways in China and
Pakistan. Although netzero targets remain an
essential component of global climate policy, the
findings demonstrate that emissions-reduction
commitments alone cannot ensure sustainable
environmental management. Climate resilience
depends on the interaction of institutional
coordination, adaptive capacity, climate finance,
ecosystem-based environmental ~management,
stakeholder participation and digital
environmental governance. Collectively, these
governance dimensions determine whether
climate policies are translated into effective
implementation and  longterm  resilience
outcomes.

The comparative analysis revealed that China and
Pakistan follow distinct governance pathways
shaped by different political, institutional and
socioeconomic contexts. China benefits from
strong central coordination, longterm strategic
planning, substantial domestic investment and
advanced technological capacity, enabling large-
scale  implementation of climate and
environmental policies. However, future progress
requires greater attention to locally differentiated
adaptation,  stakeholder  participation and
continuous institutional learning. Pakistan, by
contrast, has increasingly integrated climate
resilience, adaptation and environmental justice
into its national policy framework, but
implementation continues to be constrained by

limited fiscal resources, fragmented institutional
responsibilities and uneven provincial capacity.
These findings indicate that climate resilience is
determined not by the degree of governmental
centralisation or decentralisation alone, but by the
effectiveness of coordination across multiple
governance levels and institutions.

A principal contribution of this research is the
development of the Climate Resilience
Governance Framework (CRGF). By integrating
adaptive climate-resilient
development and polycentric governance theories,
the framework provides a systematic approach for
evaluating how  governance  arrangements
influence climate resilience beyond netzero
commitments. Unlike existing studies that
primarily assess mitigation performance or
emissions trajectories, the CRGF conceptualises
climate resilience as an institutional process
generated through the interaction of governance
capacities rather than as a direct outcome of policy
adoption. Consequently, the framework offers a
practical analytical tool that can be applied in
future comparative studies of climate governance
across developing and emerging economies.

The study also provides important policy
implications. Governments should strengthen
institutional coordination, mainstream
adaptation across national and subnational
planning, expand sustainable climate finance,
invest in ecosystem restoration and improve digital
systems.  Climate
policies should be evaluated not only by the
ambition of their emission-reduction targets but
also by their capacity to reduce vulnerability,
improve adaptive governance and enhance
ecosystem resilience. International cooperation
should likewise support long-term institutional
capacity building, knowledge exchange and
equitable climate finance to enable developing
countries to implement resilient environmental
strategies effectively.

Several limitations should be acknowledged. The
analysis is based primarily on documentary
evidence and therefore reflects formal governance
arrangements more comprehensively than local
implementation  practices.  Differences  in
institutional structure, administrative scale and

governance,

environmental-governance
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data availability between China and Pakistan may
also influence comparative interpretation. Future
research could extend the proposed framework
through empirical field studies, stakeholder
interviews, longitudinal policy evaluation or
quantitative governance indicators. Comparative
applications involving additional developing
economies would further test the explanatory
capacity and broader applicability of the CRGF.
Moving beyond net zero requires a transition
from target-oriented climate policy to governance
systems capable of continuous adaptation,
institutional learning and sustainable
environmental management. As climate risks
become increasingly complex and interconnected,
resilience should be regarded not simply as an
environmental objective but as a fundamental
characteristic of effective governance.
Strengthening governance capacity will therefore
be essential for achieving climate-resilient
development and supporting the longterm
sustainability objectives of both developed and
developing countries (UNEP, 2025).
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