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ABSTRACT This study focuses on green technologies within the national climate-technology classification and proposes finance-based
strategies to accelerate innovation. Using analytic hierarchy process, we find that economic factors (52.7%) outweigh socio-environmental
(29.8%) and technological (17.4%) considerations. When these importance weights are applied to the national climate-technology
classification, mitigation technologies exhibit a significantly higher priority for innovation than adaptation technologies. Specifically,
‘greenhouse gas fixation’ and ‘energy demand-side’ technologies emerge as the most critical areas for immediate R&D focus,
accounting for 29.1% and 23.4% of total importance, respectively.
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Nomenclature 1.ME

AHP : Analytical Hierarchical Process
CI : Consistency Index

CR : Consistency Ratio
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Fig. 1. Trends in energy research and development in the
public and corporate sectors™
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Table 1. Criteria for green tech priority : Lit review result

Level 1 (Factor)

Level 2 (Attributes)

Economic

Initial Investment Cost, Availability
of Green Financing, Maintenance
Cost, Return on Investment (ROI),
Payback Period, Technology Life
Cycle Cost (LCC), Market Potential,

Job Creation, Price
Competitiveness, Sustainability

Technical

Energy Efficiency, Resource
Consumption, GHG Reduction,
Technical Reliability, Technical

Durability, Technology Readiness
Level (TRL), Technical Potential,
Interoperability with Other
Technologies, Technology
Recyclability, Technical
Complexity, System Compatibility,
Technological Advantage over
Other Countries, Scalability,
Technical Flexibility

Socio—Environmental

Social Acceptance, Employment,
Health and Safety, Social Equity
and Justice, Cultural Impact,
Education, Community Cohesion,
Quality of Life, Aesthetic (Visual
Pollution) Impact, Social Resilience
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Table 2. Criteria for green tech priority

Level 1 (Factor)

Level 2 (Attributes)

Economic

Profitability

Stability

Cost

Spill-over Effect

Technical

Technological Competitiveness

Development Difficulty

Technological Scalability

Socio—Environmental

Mitigation Effect

Environmental Improvement

Urgency

International Affairs
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Table 3. AHP brainstorming and survey participants

Group Sector

Academia

Industry

G1. Green Technology Academia

Research Institute

Research Institute

Research Institute

Academia

G2. Finance Government—owned Bank

Academia

Academia

Academia

Academia

G3. Energy Policy Academia

Academia

Research Institute
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Table 4. Climate technology classification system

Field Category

Nonrenewable energy

Renewable energy

New energy

.. . E t
Mitigation nergy storage

Transmission and distribution
and electric power IT

Energy Demand

Greenhouse gas Fixation

Agriculture and Livestock
Water

Climate change prediction

Adaptation and monitoring

Oceans, fisheries, The coast
Health

Forest and Land

Mitigation - adaptation

Multidisciplinary convergence
convergence
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Table 5. Factor Importance in setting priorities for green
technology innovation
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Table 6. Factor importance in setting priorities for green
technology innovation (by Group)

Level 1 Level 2 Importance Importance
(Factor) (Attributes) P Level 1 Level 2 Whol
— (Factor) (Attributes) S e a2 G3
Profitability 10.57% group
) Stability 9.50% Profitability 10.62%| 9.41% | 11,65%
Economic 52.73%
Cost 18.52% Stability 13.80%| 7.28% | '1.64%
Spill-over Effect 14.14% Economic Cost 02.13% | 17.15% | 21,45% | 16,85%
Technological Spill—over
Competitiveness 7.24% Effect 13.31% 13.80% | 15.21%
Technical 17.42%
Devel Difficul ’ 10% i
evelopment Difficulty 3.10% Technglgglcal 9.46% | 7.65% | 4.70%
Technological Scalability 7.08% Competitiveness
Mitigation Effect 6.18% Technical | DEVEIOPMERt | 10 so0 | 4.95% | 3.50% | 1.32%
Soci Environmental 5 969 Difficulty
ocio— .4070 Technological
Improvement gl
Environmental P 29.85% Scalability 8.66% | 6.00% | 5.93%
Urgency 10.95% —
International Affairs 7.46% Mitigation 5.21% | 5.28% | 7.84%
Effect
Socio— El?n“igrvl;nrigi‘l 4.45% | 6.37% | 4.41%
NG B T AN Fguh )E Al A B L2 208
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Table 7. Green technology innovation priorities based on the
criteria factor importance for green technology

Importance

Field Category Whole
group

Gt G2 G3

Nonrenewable
energy

Renewable energy | 2.70% | 1.31% | 0.62% | 0.78%
New energy 2.13% | 1.13% | 0.49% | 0.51%
Energy storage | 7.98% | 4.10% | 1.26% | 2.62%

8.83% | 4.17% | 1.84% | 2.82%

Mitigation Transmission and
distribution and | 1.50% | 0.77% | 0.24% | 0.49%
electric power IT
Energy Demand |23.40% |12.17% | 3.64% | 7.59%
Greenhouse €85 | o 1000 |16 149 | 4.79% | 8,17%
Fixation
Water 7.74% | 3.94% | 1.73% | 2.07%
Oceans, fisheries, | o 5o0 | 1 389, | 0.38% | 0,77%
The coast
Forest and Land | 10.22% | 5.58% | 1.71% | 2.93%
Adaptation| Agriculture and | go0 | () g9 | 359 | 0,51%

Livestock

Climate change

prediction 0.71% | 0.39% | 0.13% | 0.19%
and monitoring

Health 1.31% | 0.67% | 0.24% | 0.39%

Sum 100% |52.73%|17.42%|29.85%
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