AlI-Based Carbon Reduction Assessment System
for Climate Technologies and National R&D Projects

Junbeum Kim, Professor
University of Technology of Troyes, FRANCE

___ X\ 4T i r.
Q HhlesEses (@) guonzg o) STEPI @
- @, ,‘? Ry and Sl Comizsion .

i

I TITUTE OF
EEN TECHNOLOGY



01. Background

R&D for Climate Change and Global Warming
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01. Background

R&D for Climate Change and Global Warming

> Top cleantech R&D priorities to help tackle climate change (FCA survey)
3 | R&D Priorities: 2026 - 2030 FCA*
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01. Background

Global Climate Financial Flow

LANDSCAPE OF CLIMATE FINANCE IN 2019/2020

Global climate finance flows along their life cycle in 2019 and 2020. Values are average of two years’ data, in USD billions.
SOURCES AND INTERMEDIARIES INSTRUMENTS

Which type of organizations are sources or What mix of financial
intermediaries of capital for climate finance? PUBLIC J§ PRIVATE instruments are used?

Governments $32 Grants $30
Low-cost
National DFls project debt $61
$145
Bilateral DFIs $24
. Project-level
Multilateral DFIs B markol vata dabt
$236
" Project-level equity
$51
Unknown $8
Commercial Fls
$122
Balance sheet
financing
(debt portion)
$m2
Households/
individuals $55
Balance sheet
financing
Corporations (equity portion)

$125

$156

653
ANNUAL
AVERAGE

Government funds to other
public sources are not estimated

CLIMATE
POLICY
USES INITIATIVE

What types of
activities are financed?

Adaptation $49

Dual benefits $17

Mitigation
$586

SECTORS

What is the
finance used for?

Water & waste $24

Industry $7

Buildings &
infrastructure $52

Others &
cross-sectoral $48

Land Use $16

Energy systems
$336

Transport
$169
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Over $20B raised by European climate tech startups in 2023,
nearly matching its record year set the year before.

Climate Tech VC investment by stage

B 50-1m (preseed) M $1-4m (seed)
rounds) $250m+ (Mega+)

520.0B

15.0B

10.0B

5.0B

$1.3B $1.78

2015 2016

§4-15m (series A) $15-40m (Series B)

$40-100m (Series C) . $100-250m (Mega

$20.4B $20.2B

$17.7B

2021 2022 2023



02. Purposes

Climate Technologies / Investment funding / R&D funding

P Cumulative climate investment by vertical, 2020-2023 ($bn) o.
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03. Method and Approach

Current carbon reduction assessment for climate tech.
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03. Method and Approach

Input-Output-Table

Figure 1
An illustrative I-O table

production side (input)
(Index /)

I household final demand |
+

Agriculture and farestry 1
— Fizhery 2
- 3
g. Processing and manutacturing ind. 4 Zy
L — |Power. water utiities 5
.g % |[Cenatruction ]
‘@ 2 [Trade, motar veh, consumergoods | 7 intermediate demand
.g = [Hote! and restaurant industry 8 z
g Transport and communications 9
8 Financial ind. (excl. social security) 10
Heal estate and services 11
Public entorp 12
+
' value added
(wages, interest, profit, taxes)
+
[ imports

[

Source: Sporri et al. (2007)

total input (=total output)

I government final demand ]

+
exports
I
total output

Wassily

Leontief

and Input-Output
Economics

{

Exogenous sector

Industry

Energy consumption
(Energy balance)
(Unit: TOE)

‘GHGs emissions base on
energy balance and
national GHGs Inventory
(Unit; ton COyeq. )

Industry
(Endogenous sector) Research and
(Unit: million KRW) development
(Unit: million KRW)
Industry
(Endogenous sector) Znn-1 Znh
{(Unit: million KRW)
Research and
development Znn Znh
(Unit: million KRVV)
Value added
(Unit: million KRW)
Total input

Research and
development

Final demand
(Unit: million KRW)

Carbon emission factor
(Unit; ton CO/TOE)

Total output
(Unit: million KRW)

Input-Output table (10T)

GHG Emissions

Carbon emission factor by energy sources

* Shawn here is a matrix.

Industry
classification
Agriculture Energy balance
ndustry (Korean Energy
X (1-25) Economics Institute)

Manufacturing
industry
(35-266)

Carbon emissions
factors

Net calorific value |——

Direct GHG

=N

—bl Compile date li

Edited by
Erik Dietzenbacher
and Michael L. Lahr

Fraction Carbon
Storage

National carbon
emission coefficient

Electricity gas and
water industry
(269-276)

Construction
industry
(282-296)

Service industry
(267.268, 277-281.
297-381)

Gross calorific
value

GHGs inventory
(Ministry of
Environment)

Tnput-Outpur Table
(Bank of Korea)

Research &
development

‘ Expected GHG ‘

reduction

12 3. &4

Nobel Memorial Prize
in Economic Sciences

Matching industry
classil i

Allocating energy
consumption

Estimating the
amount of carbon
dioxide

in 1973

Expected GHG x
reduction emissions

10T
Total GHG
a-ay* °
Leontief
— N
inverse — 3]:*;“3]“’3
coefficients 381 sector
matrix G_H(_}
emission
(Bank of (Tom)
Korea)
Leontiel inverse Expected GHG
coefficients = reduction
matrix emissions
for 381 sector
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03. Al-driven Carbon Reduction Calculation System

Data Collection

Calculating Baseline Carbon Emissions

Scenario Analysis &
Development

Al

Based emission calculation: National
data collection
- Input ouput table
- Energy supply and demand
statistics
- National GHGs emission inventory
- Energy Calorie Conversion Standard
- National GHGs emission and
absorption factors

Scenario for calculating the ripple
effects of research and
development projects

- Environmental input output table
of externalized R&D projects

- Calculating direct and indirect
carbon emissions from ripple
effects of research and
development projects

Al

Industrial reclassification for the
R&D and technology application
industries

Calculating Carbon Reduction Emissions
- A A j

»

Assessment of Carbon Reduction
Emission: National Data collection
- Data collection relate to R&D projects

Al

y

Data collection and Preprocessing
related to R&D projects
- Project funding size
- TRL stage
- Related industries from R&D projects
- Direct and indirect cabron reduction
factors
- Variable data and factors etc.

Introduction of TRL and its carbon

reduction potential scenarios

- Classification and reclassification
Related industries from R&D
projects

- Scenarios description and content

- Sources/references of Scenarios

- Option selection

: Preconditions (dissemination rate,
application rate, etc.)

: Reduction effect (reduction rate,
reduction rate, etc.)

T

'-uu-----ur-uuuu---

Development and application of carbon emission and
reduction assessment models through research and
development projects (Software model/Equations)

Development and Application of Assessment System

- Building web-based systems and databases :
- Application of carbon reduction assessment methodology by scenario H
- Development and application of formulas applicable to the software .

- Model variables and formulas
(reflecting scenario characteristics and formula algorithms)

Al

Tndustry 10T
Ay

Direct GHG Total GHG

elassification

Agriculture @
sty
1-25) P

- &0

o ane ]

Baseline

Expecsed GHG
sedution

Model validation

Model validation

- Software Model Implementation

- Software validation

- Validation check and
verification

- Vulnerability and Issue Analysis

I 1

Assessment Results

- Direct and Indirect Carbon
Emission Generation

- Direct and Indirect Energy
Reduction Potential

- Direct and Indirect Carbon
Reduction Potential

: 1

Reflecting Feedback of

Assessment Results

- Reflecting feedback of
Scenarios

- Reflecting feedback of
Calculation Equations

- Reflecting feedback of Sorfware

L o




04. Current progress and plans
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04. Current progress and plans

Carbon Reduction Assessment System
for Climate Technologies and National R&D
Projects
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Establishment of a Carbon
Reduction and Trading System
for Electric Mobility in Connec

tion with the Korea-Vietnam

Cluster Commercialization

APCTT

Asian and Pacific Centre
for Transfer of Technology

International Dissemination for Public Benefit
and Country-Specific Application
(Based on Collaboration with International
Organizations like UN ESCAP/APCTT)

Establishing a Foundation for Dissemination through
International Collaboration. The goal is to disseminate the
developed technology and platform globally for public benefit
, especially to developing countries.

The core strategy involves 'Country-Specific Modification,
considering the unique circumstances of individual countrie,
such as their economic structure, industrial characteristics,
and data availability.

Technology Transfer & Capacity Building Support



05. Conclusion

Developing an Al-Based Carbon Reduction Assessment System
: National R&D
: Climate Technologies

Our system can be used and applied for
: Carbon reduction potential estimation of National R&D on carbon neutrality
Categorization of high/low carbon reduction contribution R&D projects
: Carbon reduction potential estimation for Climate Technologies
One important investment decision assessment tool for climate technologies

Our system can be used in the national R&D application stage.
The carbon reduction potential estimation value can be included in the
proposal, and it can be part of the evaluation.
With Country-Specific Modification, our system can be applied to Asian pacific
countries
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