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

Abstract
India and Japan rank the 3rd and 5th in global CO2 emissions.
While Japan is reducing CO2 by R&D-driven energy/CO2 reduction, India’s economic growth
results in CO2 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.

1.   Top 10 CO2 Emitting Countries in the World 
2.   Trend in CO2 Emissions in 5 Countries 
3.   Average Change Rate of CO2 Emissions and Sources in 5 Countries 
4.   R&D Intensity and Digital Adoption in 5 Countries
5.   Dependence on Exogenous Technology for Digitalization in 5 Countries
6.   Comparative Advantage between Japan and India and Assimilation Possibility
7.   Jugaad: India’s Unique Innovation Inducing System
8.   Dynamism of Fusing Japan’s Manufacturing Strength with India’s Digital Transformation
9. Organization of Japan-India Symposium towards Decarbonization of the Global South
10.  Resilient Fusion by Complementing the Lack of Manufacturing Strength
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1. Top 10 CO2 Emitting Countries in the World (2020) – million tons.

Source: BP Statistics (2022).

India and Japan rank the 3rd and 5th in global CO2 emissions.
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2. Trend in CO2 Emissions in 5 Countries (1990-2020) – million tons.

Contrary to declining trend in CO2 emissions in 
Japan, USA and Germany, economic growth in 
China and India result in continuing increase in 
their CO2 emissions.

Source: World Bank Data Indicators.

Trend in the Share of CO2 Emissions in non-OECD 
Countries (1970-2020) - %

CO2 emissions in the global south have increased 
rapidly and now account for two-thirds of the 
world's total emissions, making their reduction a 
global challenge.



3. Average Change Rate of CO2 Emissions and Sources in 5 Countries (2013-2020) – % p.a.

Sources of CO2 Emissions

CO2 Emissions

GPP growth

Energy efficiency
improvement

R&D-driven energy
decrease

R&D-driven C elimination

Net effects of digitalization+

C: CO2; Y: GDP; E: energy;
R: R&D; D: digitalizationJapan   India

3.83

-2.00

1.32

5.09

-2.81

-1.24

-0.96

4.35

4.58

-1.36

1.92

-8.83 5
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 5 Countries .

While inclusive digitalization that contributes to economic growth is
backed by a progress of R&D, digitalization in India is accelerating
beyond the pace of R&D increase, resulting in its DX at a crossroads. 6
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5. Dependence on Exogenous Technology for Digitalization in 5 Countries
(2013-2020) Such a rapid digitalization centered on exogenous technology requires balanced 

development that complements endogenous technology development.
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Rapid digital progress has not transformed into inclusion 
in the form of broad balanced economic opportunities               

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

UPI (Unified Payments Interface)
+ UPI 123 Pay (by feature phone)
+ PI Lite (Offline payments)
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CO2 Emissions

Sources of CO2
Emissions

Japan’s comparative 
advantage

Assimilation of 
comparative advantage

6. Comparative Advantage between Japan and India and Assimilation Possibility (2013-2020) % p.a, 

India’s comparative 
advantage

E
Green energy
creation by 

digitalization

Minimize energy depen-
dence for digitalization 
by creating green energy 

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

Decarboni-
zation 

through DX

Green energy 
creation

by digitalization



7. Jugaad: India’s Unique Innovation Inducing System

The increasing importance
of such fusion facilitates
Japan-India collaboration
as it leads to a fusion of their
strengths that is key to
India’s indigenous inno-
vation inducing system,
“Jugaad,” which optimizes
chaos to drive growth in a 
frugal, flexible and inclusive
way.

The Role of Fusion in “Jugaad “ (Indian indigenous 
innovation inducing system), in contrast to Forest Ecosystem

9

Jugaad is similar to the sustainable growth of
forest ecosystems and has an affinity with
Japan's system of transforming crises into
springboards for innovation.



8. Dynamism of Fusing Japan’s Manufacturing Strength with India’s Digital Transformation 
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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

This approach is highly complementary to the
Japanese approach, particularly to the common
critical concerns as decarbonization.

Thus, a virtuous cycle could be triggered
between Japan’s digitalization and India’s
advances in manufacturing technology.
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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

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.
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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.

Japan-India
collaboration

Taiwan-India
collaboration

India’s 
digital-based 
strength with 
huge market

Japan’s 
manufacturing 

- driven
strength

Taiwan’s 
global semiconductor

supply chain
strength

Complement the lack of 
manufacturing strength

Resilient fusion
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Appx 1. Trans-Sectoral Technology Spillover Leading to  Notable Energy Efficiency   
Improvement by Fusing Comparative Advantages – Lessons from Japan

Japan’s notable energy efficiency improvement in the 
1980s can be attributed to a fusion of cross-sectoral 
strengths and provides insightful suggestions.
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Appx 2. Sources of CO2
Emissions

Appx 3. Direction of DX 
toward Decarbonization

(Extremely challenging levels)

(Level already reached)
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Appx 4. Average Change Rate of CO2 Emissions and their Sources in 5 Countries (2013-2020) - % p.a.

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