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This paper presents the outputs of the Asia-Pacific Economic Cooperation
(APEC) Science, Technology, and Innovation (STI) strategic foresight project,
focusing on net-zero emissions. The key foresight methodologies used are Delphi
survey and the Future Triangle to identify critical issues across transportation,
energy, agriculture, manufacturing, and urban development sectors. The net-zero
issues are categorized into five sub-groups: energy efficiency, renewable energy,
green economy, carbon sinks, and offset policies. The key findings highlight the
significant disparities in technological capabilities and varied timelines for
achieving net-zero goals among APEC economies. The paper identifies that
meeting growing regional electricity demand while simultaneously reducing fossil
fuel dependency represents a critical challenge. Additionally, it recommends STI
collaboration to establish standardized offset policies, aiding green trade and

platforms, which are essential for achieving carbon emission reductions.

1. INTRODUCTION

The Asia-Pacific Economic Cooperation (APEC) region,
comprising 21 member economies that span four
continents, has established itself as a central force in
global economic development and technological
innovation. According to recent economic analyses from
the APEC, APEC economies collectively contributed
approximately 60% of the world's GDP (US$53 trillion)
and accounted for around 51% of global trade (US$24
trillion) in 2023 [1]. This economic powerhouse
encompasses diverse economies at varying stages of
development, from high-income economies like the
United States and Japan to rapidly developing
economies such as Vietham and Peru, creating a
dynamic landscape for regional cooperation on shared
challenges. This important economic performance
stocks multiple factors including consumer spending,
and supportive government policies. The region's
technological advancements, particularly in digital trade,
artificial intelligence, and green technologies, have
further solidified its position as a global innovation hub
[2], creating new opportunities for sustainable growth
across diverse sectors [3]. However, this unprecedented
economic  expansion has generated significant
environmental challenges, most notably increasing
greenhouse gas emissions and their consequent impact
on climate change [4], with the region responsible for
approximately 60% of global carbon dioxide emissions
as of 2023 [5].
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Climate change represents an existential challenge
that demands coordinated, long-term strategic planning
[6]. As emphasized by Boéttcher et al. (2024), effective
climate action requires not only immediate interventions
but also anticipatory frameworks that can navigate
future uncertainties [7]. In this context, strategic
foresight emerges as an invaluable methodology for
addressing complex environmental challenges [8].
Research by European Environment Agency (2024)
demonstrates  that  foresight approaches enable
policymakers to identify emerging trends, anticipate
potential disruptions, and develop adaptive strategies
essential for environmental sustainability [9].

Recognizing these imperatives, the APEC Center
for Technology Foresight (APEC CTF) initiated the
APEC STI strategic foresight project, endorsed by the
APEC Policy Partnership for Science, Technology, and
Innovation (PPSTI) [10], with a focus on achieving net-
zero emissions. As highlighted by Muiderman et al.
(2020), foresight methodologies are particularly
valuable for climate policy development as they
facilitate systematic exploration of alternative futures
and help bridge the gap between scientific knowledge
and policy implementation [11].

This project employs established strategic foresight
methodologies, including the Delphi survey technique
and the Future Triangle framework, to identify critical
issues and potential pathways towards net-zero
emissions within APEC economies [12]. The Delphi
method has demonstrated particular efficacy in
environmental planning contexts by enabling structured
expert consensus building [13], while the Future
Triangle provides a powerful analytical framework for
understanding the interplay between current trends,
barriers to change, and desired futures [14]. By engaging
a diverse array of stakeholders through comprehensive
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surveys and workshops, the project aims to collect
detailed insights pertaining to the technological,
economic, and policy challenges associated with
transitioning to a low-carbon future, while
simultaneously identifying actionable opportunities for
cross-border collaboration [15].

The strategic value of foresight in this context
cannot be overstated. As Fuerth and Faber (2012) argue,
anticipatory governance frameworks are essential for
addressing complex sustainability challenges that
transcend national boundaries and require coordinated
international responses [16]. By developing shared
visions of potential futures, APEC economies can align
their climate strategies, identify areas for technology
transfer and policy harmonization, and ultimately
accelerate the transition toward net-zero emissions
across the region [17].

2. NET ZERO EMISSIONS

The concept of "net-zero emissions"” gained prominence
through the Paris Agreement, a landmark accord
established during the United Nations Climate Change
Conference (COP21) to mitigate the effects of
greenhouse gas emissions. While the Paris Agreement
itself does not explicitly mention 'net-zero,' governments
increasingly recognize the necessity of integrating net-
zero objectives into their Nationally Determined
Contributions (NDCs), with some beginning to enact
supportive legislation [18], [19].

According to the Intergovernmental Panel on
Climate Change (IPCC) report in 2018, limiting global
warming to 15°C—as specified in the Paris
Agreement—requires  approximately 45  percent

Table 1. Decarbonization strategies framework.

reduction in global human-caused carbon dioxide
emissions from 2010 levels by 2030, ultimately reaching
a state of 'net zero' around 2050 [20], [21]. The IPCC
further emphasizes that any remaining emissions must
be counterbalanced through carbon dioxide removal
from the atmosphere [20], [21]. The 2021 Glasgow
Climate Pact, established during the COP26 climate
change conference, reinforced the critical importance of
achieving net-zero emissions by 2050 to effectively
mitigate a temperature rise of 1.5°C [22]. All
participating nations committed to pursuing this target as
a fundamental aspect of their climate action agendas.

This research employs established foresight
methodologies, including Delphi survey and the Future
Triangle framework, to identify critical issues and
potential pathways towards net-zero emissions within
APEC economies by 2050. The project's primary
objectives are to: (1) identify key technological and
policy challenges across APEC economies, (2) establish
priority areas for regional collaboration, and (3) develop
actionable recommendations for STI cooperation. By
engaging experts from multiple disciplines and sectors
across the APEC region, the project systematically
gathers insights on technological, economic, and policy
challenges associated with transitioning to a low-carbon
future.

Based on comprehensive literature review [23],
[24], [25], five key strategic areas for achieving net-zero
emissions have been identified and organized into the
analytical framework presented in Table 1. These
strategies must be implemented concurrently for
effective climate change mitigation.

Group Issues Sub-Issues
1 Energy Demand Management Energy Efficiency
Energy Intensity
Electricity Demand
2 Transition of Fuel Switching Electricity Supply
Hydrogen Economy
3 Green Economy Industrial Processes
Agricultural Practices
Waste Management
Green Tourism
4 Carbon Emission Sinks Carbon Capture Utilization and Storage (CCUS)
Land-use Practices
5 Off-Set Policies Clean Development Mechanisms (CDM)

Carbon Border Adjustment Mechanisms (CBAM)

1. Energy Demand Management refers to the
implementation of measures aimed at reducing
overall energy consumption. This is achieved
through efficiency improvements, behavioral
changes, and the adoption of innovative
technologies. Key components of Energy Demand
Management include energy efficiency, energy
intensity, and electricity demand.
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2. Transition of Fuel Switching refers to the shift
from fossil fuels to renewable energy sources,
including solar, wind, and hydroelectric power,
aimed at significantly reducing greenhouse gas
emissions. This transition involves critical areas
such as the electricity supply and the development
of a hydrogen economy.

3. Green Economy involves promoting sustainable
practices across various sectors, including
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agriculture, industry, and tourism, to achieve
economic growth while minimizing environmental
impact. This encompasses sustainable industrial
processes, agricultural practices, and waste
management strategies.

4.  Carbon Emission Sinks refer to the investment in
artificial storage systems capable of absorbing and
storing carbon dioxide, alongside the enhancement
of natural carbon sinks through practices such as
reforestation, to effectively remove carbon dioxide
from the atmosphere. This includes CCUS and
sustainable land-use practices.

5. Offset Policies involve establishing mechanisms
for carbon offsetting, such as carbon pricing or
cap-and-trade systems, to incentivize emission
reductions and encourage investment in carbon-
neutral projects. This includes CDM and CBAM.
The findings underscore the vision of each sub-

issue and necessity for STI collaboration on net-zero

objectives across APEC economies, emphasizing the
crucial role of cooperation and standardization in
enabling effective climate action.

3. METHODOLOGY

This study employs a structured foresight methodology
incorporating complementary approaches to
systematically explore potential pathways toward net-
zero emissions in the APEC region by 2050. The
research design combines quantitative and qualitative
methods to ensure comprehensive data collection,
rigorous analysis, and actionable insights for policy
development.

3.1 Foresight Tools Selection and Rationale

Foresight methodologies provide systematic frameworks
for exploring, predicting, and planning for future
developments and challenges [8]. For this study, we
selected two complementary approaches—the Delphi
survey and the Futures Triangle—based on their
established effectiveness in environmental policy
research [9]. These tools enable the identification of
emerging trends, anticipation of disruptions, and
development of adaptive strategies essential for
addressing complex environmental challenges like
climate change [9].

The Delphi survey facilitates structured consensus-
building among experts, while the Futures Triangle
provides an analytical framework for examining the
interplay between current trends, barriers to change, and
desired futures [14]. Together, these tools create a
comprehensive  methodological ~ foundation  for
addressing the multifaceted challenges of achieving net-
zero emissions across diverse economies.

3.2 The Delphi Survey

The Delphi survey methodology, developed by Olaf
Helmer and Norman Dalkey at the RAND Corporation
in the 1950s [26], [14], provides a systematic, iterative
approach for gathering expert insights while minimizing
bias through anonymized feedback processes.

The Delphi survey process followed a
comprehensive 19-week timeline divided into three
sequential phases. The preparation stage (8 weeks)
established foundational elements including research
objectives, analytical frameworks, and survey
instruments that underwent rigorous pilot testing and
refinement with both internal and external experts. This
was followed by the implementation stage (7 weeks)
where we deployed the appropriate survey platform after
pre-testing, strategically recruited expert panels based on
established criteria, and conducted two rounds of
surveys with interim analysis to inform the second
round. The final analysis stage (4 weeks) integrated
quantitative assessment of response distributions and
consensus levels with thematic analysis of qualitative
feedback, enabling identification of convergent and
divergent expert perspectives that were ultimately
synthesized into actionable insights for policy
development.

The expert panel comprised 134 respondents from
16 of the 21 APEC economies, representing a response
rate of 76%. The demographic composition included
58% male and 42% female participants, with
representation across age groups (18-35: 24%, 36-50:
45%, 51-65: 27%, 66+: 4%). Participants averaged 15.4
years of professional experience in climate-related
fields. Sectoral distribution included government (32%),
academia (28%), private sector (25%), civil society
(10%), and international organizations (5%). This
diverse representation enabled analysis across different
perspectives, knowledge domains, and regional contexts.

3.3 Futures Triangle Workshop

The Futures Triangle methodology, developed by Sohail
Inayatullah [14], facilitates the exploration of three key
dimensions that shape potential futures: push factors
(current trends and drivers pushing toward change),
weight factors (barriers and constraints hindering
transformation), and pull factors (desirable futures and
visions attracting movement). This analytical framework
helps stakeholders identify critical tension points
between these competing forces and develop effective
strategies to navigate complex transition pathways by
understanding how present drivers, systemic constraints,
and aspirational visions interact to influence future
outcomes [16].

We conducted a three-day foresight workshop in
Phuket, Thailand, with 48 participants representing nine
APEC economies. The workshop structure included:

1. Contextual presentations: Expert briefings on
current net-zero technologies, policies, and
regional challenges

2. Facilitated group exercises: Application of the
Futures Triangle to five strategic areas (energy
demand management, energy transition, green
economy, carbon emission sinks, and offset
policies)

3. Cross-sectoral dialogues: Structured exchanges
between participants from different sectors and
economies
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4. Prioritization and  synthesis:  Weighted
evaluation of strategic issues and collaborative
opportunities

Participant  selection followed a purposive
sampling approach to ensure representation across

sectors (government, industry, academia, civil society),
domains (energy, transport, agriculture, manufacturing,
urban development), and geographic regions within
APEC. Figure 1 illustrates the application of the Future
Triangle tool during workshop sessions.
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Fig. 1. Example of results using future triangle tool.

3.4 Data Analysis Framework

The analytical framework integrated findings from both
methodological components through a systematic

process:
3.4.1 Quantitative analysis:
o Statistical assessment of consensus levels

across Delphi survey responses
o Correlation analysis between technological
readiness assessments and policy priorities
o Weighted prioritization of strategic issues
based on urgency, impact potential, and
feasibility
3.4.2 Qualitative analysis:
o Thematic coding of expert comments from both
Delphi surveys and workshop discussions
o ldentification  of  recurring  challenges,
opportunities, and regional patterns
o Synthesis of innovative approaches and
collaborative mechanisms
3.4.3 Integration and triangulation:
o Cross-validation of findings between Delphi
survey and workshop outcomes
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o ldentification of convergent and divergent
perspectives
o Development of weighted strategic
recommendations based on evidence strength
This comprehensive methodological approach
enabled systematic exploration of potential futures
related to net-zero emissions in the APEC region,
identification of key driving forces and strategic issues,
and development of actionable recommendations for
STI collaboration among member economies.

4. FINDINGS

This section presents a comprehensive analysis of the
research results, organized according to the five-
category framework for net-zero emissions strategies.
The findings integrate data from both the Delphi survey
(n=134) and the Future Triangle workshops (n=48), with
appropriate weighting to account for varying levels of
representation across APEC economies.
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4.1 Weighted Strategic Priorities Across
Decarbonization Categories

Table 11 presents the synthesis of expert input organized
by strategic categories, showing the desired future state,
key driving forces, strategic issues, and recommended
collaborative mechanisms. Each component has been
weighted according to consensus levels, urgency
rankings, and implementation feasibility scores derived
from the multi-method analysis.

4.2 Technological Capacity Disparities Across APEC

The analysis revealed significant variations in

technological readiness and implementation capacity

across APEC economies, which can be categorized into

three distinct groups:

1. Advanced Capacity Economies: Characterized by
established renewable infrastructure, mature carbon

pricing mechanisms, and substantial R&D
investment (>1.5% of GDP in climate
technologies).

2. Transitioning Economies: Demonstrating rapid

renewable energy deployment, developing carbon

markets, and moderate but growing R&D
investment (0.5-1.5% of GDP in climate
technologies).

3. Developing  Capacity  Economies: Facing

infrastructure challenges, limited carbon pricing

mechanisms, and lower R&D investment (<0.5% of

GDP in climate technologies).

These disparities significantly influence
implementation timelines for net-zero strategies, with
advanced economies targeting carbon neutrality between
2045-2050, transitioning economies between 2050-
2060, and developing capacity economies between
2060-2070.

4.3 Electricity Demand Management Challenges

The Delphi results indicate that managing increasing
electricity demand while simultaneously reducing fossil
fuel dependency represents the most significant
challenge for APEC economies, with 88% of experts
rating this as a "very high" or "high" priority issue. Key
findings include:

e  Projected electricity demand growth of 62% across

APEC by 2050 (weighted average)

e  Current renewable capacity meeting only 23% of
regional electricity needs

e Investment gap of approximately $4.5 trillion
needed for renewable infrastructure development

e  Significant variations in grid readiness for
renewable integration (scoring 76/100 in advanced
economies  versus 34/100 in  developing
economies).

4.4 Strategic Collaboration Opportunities

The analysis identified five high-priority areas for STI
collaboration across APEC economies, each supported
by strong consensus among experts and stakeholders.

1. Standards Harmonization: Development of
unified energy efficiency standards, carbon
accounting  methodologies, and  offset
verification protocols emerged as the highest
priority (91% expert consensus). Participants
emphasized that divergent standards currently
impede cross-border initiatives and technology
adoption.

2. Technology Transfer: Structured knowledge
exchange platforms focused on renewable
integration, grid modernization, and industrial
efficiency received strong support (88%
consensus). The significant technology gaps
between advanced and developing economies
require systematic transfer mechanisms.

3. Carbon  Pricing Integration:  Creating
interoperable carbon pricing mechanisms to
support  regional emissions trading was

identified as critical (76% consensus), though
experts acknowledged varying levels of market
readiness across economies.

4. Green Finance: Standardized green finance
taxonomies and cross-border  investment
frameworks were prioritized (82% consensus)
to mobilize the estimated $4.5 trillion needed
for infrastructure development.

5. Workforce Development: Collaborative
programs for upskilling workers for green
economy transitions received  substantial
support (87% consensus), recognizing that
technological transition must be accompanied
by human capital development.

Table 2. APEC STI Strategic Foresight for Net-Zero Emissions in 2050

Desired Picture in
2050

Key Driving
Forces/Trends

Strategic Issues

Strategic Collaborations

1. ENERGY DEMAND MANAGEMENT

1.1 Energy Efficiency
Integrated energy
efficiency standards
and technologies
across APEC
economies
(Consensus: 87%)

Increased public
awareness of
climate impacts
(76%),
technological
advancements in
energy management
(82%), rising

Development of harmonized
regulatory mechanisms
(Priority: High), enhancement
of public awareness programs
(Priority: Medium),
implementation of peak
demand management systems
(Priority: Medium),

Establishment of regional
governance structures
(Feasibility: Medium),
development of harmonized
efficiency standards (Feasibility:
High), implementation of cross-
border educational campaigns
(Feasibility: High), creation of
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1.2 Energy Intensity
Substantial reduction
in energy intensity
across APEC
economies with
economic growth
decoupled from
energy consumption
(Consensus: 85%)

1.3 Electricity
Demand

APEC cross-border
electricity trading
networks enabling
optimized renewable
supply distribution
(Consensus: 71%)

energy demand
across developing
economies (91%)

Growing pressure
to reduce fossil fuel
dependency while
maintaining
economic growth
(89%),
technological
innovation in
manufacturing
processes (73%)

Rising demand for
electricity across all
sectors (93%),
electrification of
transportation
(87%)

standardization of energy
efficiency labeling (Priority:
High), deployment of
advanced monitoring
technology (Priority:
Medium), application of Al
for optimization (Priority:
Medium), targeted efficiency
subsidies (Priority: Medium)

Updating and strengthening
APEC energy intensity targets
(Priority: High), enhancing
cross-border collaboration and
knowledge-sharing
mechanisms (Priority: High)

Increasing public awareness
about transitioning from fossil
fuels (Priority: High),
managing demand growth
during transition periods
(Priority: High)

multilateral financial mechanisms
(Feasibility: Medium),
development of shared
Measurement and Evaluation
frameworks (Feasibility: High)

Prioritization of energy efficiency
in regional development plans
(Feasibility: Medium), creation of
technology showcase platforms
(Feasibility: High), development
of inclusive energy transition
initiatives (Feasibility: Medium)

Development of coordinated
transition policies (Feasibility:
Medium), establishment of
technology transfer mechanisms
(Feasibility: Medium),
implementation of regional
educational programs (Feasibility:
High)

2. ENERGY TRANSITION

2.1 Electricity Supply  Accelerated phase-

Integrated smart grid
systems with
expanded renewable
infrastructure serving
85% of APEC
electricity needs
(Consensus: 76%)

2.2 Hydrogen
Economy
Low-carbon
hydrogen playing a
central role in hard-
to-abate sectors
across APEC
(Consensus: 68%)

out of fossil fuel
generation (81%),
decreasing costs of
renewable
technologies (89%)

Urgent need to
decarbonize
industrial processes
(85%),
requirements for
energy system
flexibility and
stability (79%)

Addressing resource scarcity
for renewable infrastructure
(Priority: Medium), expanding
green energy supply chains
(Priority: High)

Promoting green hydrogen
production (Priority: High),
addressing high production
and infrastructure costs
(Priority: High), facilitating
behavioral and market shifts
(Priority: Medium)

Establishment of green finance
mechanisms (Feasibility: High),
development of regional funding
platforms (Feasibility: Medium),
creation of conducive market
structures for renewable
investment (Feasibility: Medium)

Coordinated transition from gray
to green hydrogen (Feasibility:
Medium), development of
regional hydrogen certification
standards (Feasibility: Medium),
joint research and development
initiatives (Feasibility: High),
collaborative workforce
development programs
(Feasibility: High)

3. GREEN ECONOMY

3.1 Industrial
Processes
Sustainable industrial
sector with
comprehensive
carbon pricing and
widespread adoption
of green technologies
(Consensus: 79%)
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Growing pressure
for supply chain
resiliency (84%),
integration of
sustainable
development goals
into business
operations (77%)

Enhancing cross-border
industrial cooperation
(Priority: High), developing
dedicated green funding
mechanisms (Priority: High),
accelerating technological
innovation (Priority: High)

Facilitation of data and
technology transfer (Feasibility:
Medium), modernization of legal
frameworks (Feasibility:
Medium), implementation of
educational and training strategies
(Feasibility: High)
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3.2 Agricultural
Practices
Technology-
enhanced,
ecologically
sustainable
agricultural systems
across APEC
(Consensus: 81%)

3.3 Waste
Management
APEC-wide circular
economy with
minimal waste
generation and
maximum resource

recovery (Consensus:

839%)

3.4 Green Tourism
Widespread adoption

of sustainable tourism

practices across
APEC destinations
(Consensus: 77%)

Growing need to
address nutritional
security (91%),
increasing land
scarcity (83%),
climate change
impacts on
agricultural
productivity (88%)

Growing concern
over plastic
pollution (93%),
increasingly diverse
waste streams
(85%)

Increasing
consumer demand
for sustainable
travel experiences
(81%), growing
awareness of
tourism's
environmental
impact (79%)

Expanding research and
development investments
(Priority: High), providing
technical support to small-
scale farmers (Priority: High),
optimizing market access for
sustainable products (Priority:
Medium)

Implementation of coordinated
policies addressing plastic
pollution (Priority: High),
developing advanced
recycling technologies
(Priority: High), creating
incentives for waste reduction
(Priority: Medium)

Managing tourism capacity
and waste generation (Priority:
High), developing green
infrastructure (Priority:
Medium), creating sustainable
transportation options
(Priority: Medium)

361

Development of free trade
agreements for sustainable
agricultural products (Feasibility:
Medium), establishment of best
practices sharing networks
(Feasibility: High), creation of
regional codes of conduct
(Feasibility: Medium), facilitation
of cross-sector collaborations
(Feasibility: High)

Establishment of APEC cross-
border waste management
initiatives (Feasibility: Medium),
development of eco-design
capacity building programs
(Feasibility: High), modernization
of waste management standards
(Feasibility: Medium)

Creation of regional green
tourism certification systems
(Feasibility: High), development
of green tourism finance
mechanisms (Feasibility:
Medium), implementation of
educational and training programs
(Feasibility: High)

4. CARBON EMISSION SINKS

4.1 Carbon Capture
Utilization and
Storage

APEC shared
infrastructure for
large-scale carbon
dioxide storage and
utilization
(Consensus: 64%)

4.2 Land-use
Practices
Balanced land-use
transitions with
effective law
enforcement and
conservation
(Consensus: 78%)

Declining costs for
carbon capture
technologies (73%),
emergence of CCS-
as-a-Service
business models
(68%)

Challenges in
maintaining
political continuity
for long-term
projects (76%),
accelerating
biodiversity loss
(85%)

Securing investment for
demonstration projects
(Priority: High), reducing
technology costs (Priority:
High), identifying suitable
storage sites (Priority: High),
developing regulatory
frameworks (Priority:
Medium)

Developing effective incentive
mechanisms (Priority: High),
expanding knowledge of local
species (Priority: Medium),
establishing functional carbon
trading systems (Priority:
High)

Alignment of regional CCUS
strategies (Feasibility: Medium),
establishment of knowledge
sharing platforms (Feasibility:
High), coordination of research
and development activities
(Feasibility: High), facilitation of
technology transfer (Feasibility:
Medium)

Creation of APEC carbon market
for land-use credits (Feasibility:
Medium), standardization of
registration and verification
processes (Feasibility: Medium),
development of collaborative
research programs (Feasibility:
High)

3. OFFSET POLICIES

5.1 Clean
Development
Mechanisms

Mature carbon
trading system with
high-integrity credits
(Consensus: 71%)

Expansion of
international
climate agreements
(83%), growing
corporate demand
for offsetting (79%)

Ensuring compliance and
verification (Priority: High),
developing quality-based
credit systems (Priority:
High), addressing social
impacts of offset projects
(Priority: Medium)

Establishment of APEC
Intermediate Broker for carbon
credits (Feasibility: Medium),
development of common
standards and verification
methods (Feasibility: High),
implementation of capacity
building programs (Feasibility:
High)
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5.2 Carbon Border
Adjustment
Mechanisms

Increasing climate
change concerns
(87%), growing

Harmonized trade scrutiny of
and environmental greenwashing
governance (81%)
frameworks

(Consensus: 68%)
Medium)

Developing consistent policy
approaches (Priority: High),
creating effective regulatory
frameworks (Priority: High),
establishing regional
emissions trading systems
(Priority: High), securing
adequate investment (Priority:
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Harmonization of carbon border
adjustment regulations
(Feasibility: Medium), creation of
stakeholder dialogue platforms
(Feasibility: High), development
of APEC-wide emissions trading
system (Feasibility: Medium),
implementation of technical
assistance programs (Feasibility:
High)

5.  KEY MESSAGES

Based on comprehensive analysis, this session presents
five strategic recommendations to advance sustainability
within the APEC framework, addressing the challenges
identified through the weighted analysis of expert input.

1) Integrate Decarbonization Strategies into APEC
Policy Frameworks: The findings demonstrate
the necessity to embed decarbonization
approaches within APEC's policy architecture.
This would leverage STI initiatives to support
international  climate commitments  while
acknowledging the varying capabilities across
APEC economies — from advanced economies
with established renewable infrastructure to
developing economies requiring technological
and policy support.

2) Develop Harmonized Standards and Regulatory
Frameworks: It recommends implementing
APEC-wide  regulations,  standards, and
certification systems, including energy efficiency
labeling and carbon accounting methodologies.
These harmonized approaches would enhance
transparency, facilitate technology transfer, and
enable more effective collaboration among
member economies at different development
stages, addressing the standardization gap
identified by 84% of expert respondents.

3) Establish an APEC-Wide Emissions Trading
System: Based on strong expert consensus
(76%), we recommend creating a phased
implementation plan for an APEC Emissions
Trading System with border carbon adjustment
mechanisms that align trade policies with
environmental goals. This would incentivize
emission reductions while supporting equitable
transition pathways for economies at varying
levels of market readiness.

4) Create APEC Technology Transfer Mechanisms:
To address the significant technological
disparities identified from the analysis, we
recommend establishing formal channels for
green technology exchange among APEC
members. This would facilitate collaboration
among governments, businesses, and research
institutions to accelerate deployment of climate

solutions while supporting inclusive
development across the region.

5) Launch an APEC Sustainable Practices
Platform: We recommend creating a

comprehensive platform for sharing waste
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management technologies and best practices for
sustainable industrial and agricultural processes.
This would enhance knowledge exchange among
APEC economies to effectively manage
environmental challenges, improve resource
efficiency, and support capacity building in
developing economies.

The findings from this study reveal several
important implications for APEC's net-zero transition.
While our analysis identifies promising collaborative
pathways, it also exposes significant implementation
challenges that warrant careful consideration. The stark
technological  disparity between advanced and
developing APEC economies—reflected in the 42-point
difference in renewable grid readiness scores—suggests
that uniform policy approaches may be ineffective.
Furthermore, our expert consensus reveals an important
tension between ambitious climate targets and economic
development priorities, particularly in economies still
heavily dependent on fossil fuels. This is evidenced by
the lower priority ratings (68-71% consensus) assigned

to carbon pricing mechanisms compared to
technological solutions (87-91% consensus). The
weighted analysis also  highlights that while

standardization received strong expert support, the
feasibility of implementation varies considerably across
different domains, with energy efficiency standards
rated as highly feasible (82%) while carbon market
integration  received more cautious feasibility
assessments (63%). These nuanced findings underscore
the need for differentiated but coordinated approaches
that acknowledge varying capacities while maintaining
momentum toward shared climate objectives.
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