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Collaboration Leads to Fusion that Accelerates Decarbonization
- Lessons from Japan, Learning from India

Abstract

India and Japan rank the 3¢ and 5™ in global CO, emissions.

While Japan is reducing CO, by R&D-driven energy/CO, reduction, India’s economic growth
results in CO, increase despite rapid DX.

This contrast reveals India’s DX at a crossroads and highlights the significance of fusing with
Japan’s manufacturing strength.

This symposium triggers the peer effect leading to a snowball effect of this fusion, paving the way
for a substantial decarbonization of the global south.
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1. Top 10 CO2 Emitting Countries in the World (2020) — million tons.

India and Japan rank the 3" and 5™ in global CO2 emissions.
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2. Trend in CO2 Emissions in 5 Countries (1990-2020) — million tons.
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3. Average Change Rate of CO2 Emissions and Sources in 5 Countries (2013-2020)- % p.a
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While Japan is reducing C by energy efficiency and R&D-driven E/C
reduction, India’s economic growth results in C increase despite DX.




4. R&D Intensity and Digital Adoption in S Countries .
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beyond the pace of R&D increase, resulting in its DX at a crossroads.
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5. Dependence on Exogenous Technology for Digitalization in S Countries

(2013-2020) Such a rapid digitalization centered on exogenous technology requires balanced
development that complements endogenous technology development.

20.0 193 Rapid digital progress has not transformed into inclusion
7| in the form of broad balanced economic opportunities

15.0 —> Forge a pathway to transform digital progress into a
balanced economy supported by a resilient manu-
facturing base with endogenous technology.

Dependence on Exogenous Technologyl
for Digitalization (growth rate: % p.a.)
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6. Comparative Advantage between Japan and India and Assimilation Possibility (2013-2020) % p.a,
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1. Additive manufacturing
(3D printing)

2. Robotics and automation
3. Energy-efficient equipment
& machinery

4. Sensor technology &
industrial IOT

S. Sustainable supply
chain management

1. Carbon capture &
utilization (CCU)

2. Process optimization &
efficiency

3. Sustainable materials &
green chemistry

4. Circular economy &
recycling

5.Smart manufacturing
& industrial IOT

1.Big data analysis &
machine learning

2.Digital twin
technology

3.Energy management
systems (EMS)

4. Digital supply chain
management

5.Remote monitoring

& collaboration tools

1. Sustainable energy
sources

2. Virtualization &
cloud computing
3. Data center optimization

4. Renewable energy
procurement

5. Electrification and
alternative fuels

Japan’s comparative
advantage

India’s comparative
advantage

This requirement highlights the significance of the fusion of Japan’s
manufacturing strength with India’s DX.




7. Jugaad: India’s Unique Innovation Inducing System
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8. Dynamism of Fusing Japan’s Manufacturing Strength with India’s Digital Transformation

Sophistication of .
manufacturing
industry .

Strengthen digital base

e

Advancement of .
digitalization .

Japan’s manufacturing-driven strength.

Digital

Activation of .
Interaction .
through growth .

technology
spillover

Diffusion .

India’s digital-based strength

Advance inclusive

of mfg. tech. ,

Japan-India .
collaboration .

Acquisition |

digitalization . 7

Strengthen .

+

manufacturing base .
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Assimilation of | i
spillover technology

T-hi-s -approach: is highly -complementary to the
Japanese approach, particularly to the common
critical concerns as decarbonization,

Thus, a Virtﬁous cycle could be triggered

between Japan’s

digitalization and India’s
~advances in manufacturing technology.

It would be effective to build a platform that exerts a "peer effect'" by sharing the comparative advantages of Japan's
manufacturing and India's DX, and to induce a virtuous cycle in which fusion matching increases like a snowball.

This will lead to global standards with practical, innovative, frugal, flexible and comprehensive solutions that can be applied in
the global south. Japan will also incorporate India's DX towards decarbonization.

A multilayered virtuous cycle towards decarbonization can be built between Japan, India, and the countries of the global south
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9. Organization of Japan-India Symposium towards Decarbonization of the Global South
- Fusing Japan’s Manufacturing Strength with India’s Digital Transformation

India’s digital-based strength .

TRPIE (1027 members) _________________________________________ - _________ _ |
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lefusmn of DY. .
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University 526 Pharmac 6, Electnc power 3, Transport 5, ) Dlgltal technology for decarbonization
‘Government 85 : : : : L) spillover j : :
Decarbonlzatlon symposmm ; | ~ILIIS =~
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- Best practices of .
India-Japan Forum on

Environmental Technology é advancement of

Acquisition | digital transformation
of mfg. tech. |

] Diffusion
Best practices of . [ o mfg. tech.

sophistication of j
_____ mfg. industry . N_ Peer effect

i JSRPIM

ILIIS (16,000 members) Central institutes of

Council of Scientiﬁc & Industrial Resources (CSIR) 500

Japan’s manufacturing-driven strength |

This symposium, organized by IJFET, triggers the peer effect between JSRPIM and ILIIS leading to a
snowball effect of the fusion of Japan’s manufacturing strength with India’s DX, and paves the way for
a substantial decarbonization of the global south.

. Assimilation of
Japanese leading spillover technology / Indian Leading Institutes involving in SDGs
Institutes o EEEE 'PHD Chamber of Commerce and Industry (PHDCCI) 15,000 |-
for decarbonization Acquisition of DX Confederation of Indian Industry (CII) 1,000
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10. Resilient Fusion by Complementing the Lack of Manufacturing Strength

Needless to say, Japan's manufacturing technology is not omnipotent; for example, cooperation with
Taiwan is essential for constructing a global semiconductor supply chain which is indispensable to
accelerating the transition to a low-carbon economy.

Taiwan is also strengthening its relationship with India due to market size and geopolitical issues.

Therefore, the approach to fusing the strengths of Japan's manufacturing industry and India's DX
will incorporate learning from the Taiwan-India semiconductor cooperation.

This complements the lack of Japan’s manufacturing strength and leads to a virtuous cycle towards a
resilient fusion.

Resilient fusion

J aPan’s
manufacturing | @—)
- driven
strength

Japan-India
collaboration

India’s

1 T Complement the lack of digital-based
manufacturing strength strength with

huge market

Taiwan’s
global semiconductor S
supply chain
strength

Taiwan-India
collaboration




Appx 1. Trans-Sectoral Technology Spillover Leading to Notable Energy Efficiency

Improvement by Fusing Comparative Advantages — Lessons from Japan

Energy 1980 1985 1990 1994
Consumption (%)

'\
‘ A Iron and steel 33.7 31.5 295 27.4
Conspicuous
energy To iron & steel, chemicals
efficiency Chemicals 24.5 259 274 30.3
Electrical machin:lll'f; 25 3.5 4 4 _J § ngh. teCh. on
Transportationequipment -
’ - = (i) Sensors
Others 39.3 39.1 39.1 38.3 =
:‘? (ii) Monitors
Energy R&D 2 e
Expenditure (%) 44 g (lll) Controllers
Iron and steel 10.6 11.1 6.4 25 ~ 'E
) Chemicals 4.4 5.7 2.5 ' = From electrical machinery,
ngh Electrical machinery 34.6 . .
technology ~ 29 30.2 30.9 transportation equipment
miracle
Transportationequipment
26.6 34.2
34.4 394 g ’L
“§
Others
294 18.6 20.8 243 7
<
. . . © Cement
Technology Spillover from Electrical Machinery 2
. . = 15t ener e f Iron & steel
and Transportation Equipment to Iron & Steel 2 paper & pulp
L L \\V‘ﬂ__‘ . i
and Chemicals in Japan (1980-1994). - = Manatacturing
= 27 lenergy crisis | Chemical
: ; : - | _ _
Japan’s notable energy efficiency improvement in the 1965 iers 1970 1ev0 . 1994

1980s can be attributed to a fusion of cross-sectoral  Unit Energy Consumption in the Japanese
strengths and provides insightful suggestions. Manufacturing Industry (1965-1994) — Index: 1973 = 100. 13



Appx 2. Sources of CO,

C—YXEXC
Y E

where ¥: GDP; g: energy efficiency improvement, and g: fuel switching. -

Taking effects of R&D and digitalization, g and g can be transformed -

as follows:«

E E R E R D _E c c R c B D
_:R_xﬁ:_xﬁx_x_’ _:_xﬁ:_xﬁx_
Y fy Y By D E Y E R, E R, D E

where R: R&D investment, R/Y: R&D intensity, and D: Digital transformation -
ratio (DXR), which indicates the degree of digitalization for R&D in general. -

Since the digitalization status is represented by the Internet diffusion rate ID, -

ID
D can be expressedas D = Pyl

Thus, C can be decomposed as follows: .

E R D E c D
C:YX(R—XQX—X—)X(—XEX—)«

., D E Y R, D E

E E C (RN\*> [D\? E E € (RN
:Yx—x—x—x(ﬁ) x(—) :Yx—x—x—x(ﬁ).J

Y Ry Ry \D E Y Ry Ry \E

where %: R&D-driven energy decrease; %: R&D-driven CO; elimination; «
Y Y
7

. .. i D .
?Y: decarbonization through digital transformation; - green energy creation

R
by digitalization; and %: net effects of digitalization. -

Appx 3. Direction of DX

toward Decarbonization

Decarbonization through DX.

a’r 1( dlnID)<

dR/Y D dinR/Y ’
din ID -
dinR/Y ’

R/Y highly inducing ID .
(Level already reached)

]

Green energy creation by digitalization

dz 1 [D(dlnID _1)_ dlnE]
drR/Y  E-E1”\dinR/Y dinR/Y|"
1 din E
> E_g (D(Z— 1)—m)u
1 din E
:E-g(D‘m)“ “
. dln E -p .
dinR/Y

R/Y inducing green energy -

with higher elasticity than D..
(Extremely challenging levels)
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Appx 4. Average Change Rate of CO, Emissions and their Sources in 5 Countries (2013-2020) - % p.a.

C: CO2 emissions (World Bank — Data Indicators; BP Statistics), ¥: GDP (World Bank — Data Indicators), E: Primary energy consumption (BP Statistics),

E E C RN | (D\? R\

c | v | = | = | = (ﬁ) (_) e ( ﬁ)

Y R/, R/, D E E
Japan | -2.00 | 1.32 | -2.81 | -0.96 | -1.36 | -5.92 | 7.84 | -0.11 1.92
India 3.83 | 509 | -1.24 | 435 | 458 | -41.87 | 33.04 | -0.12 -8.83
USA -0.32 | 331 | -2.96 | -1.50 | -2.02 | 1.60 1.40 | -0.15 3.00
Germany | -1.81 | 3.50 | -4.39 | 0.38 | -0.32 | -8.18 7.42 | -0.22 -0.76
China 1.70 | 6.06 | -3.25 | 0.09 | -0.81 | -12.12 | 11.94 | -0.21 -0.18
CO, GDP Energy R&D- R&D- Digitali Energy Confoun Net

emissions | growth efficiency driven driven -zation depend -ding digitali-

Improve energy CO: -ency of term zation

-ment decrease elimination digital. effects

R: R&D expenditure (OECD Science Indicator), D: Digital R&D intensity: Internet penetration rate/R&D intensity (World Bank; ITU Statistics).
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