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1. Introduction

+ The Paris Agreement adopted in 2015 aimed to restrict global warming from 1.5 °C to 2 °C above
pre-industrial levels by the end of this century.

+ To achieve the climate change target, the Paris Agreement requires each Party to outline and
communicate their post-2020 climate actions, which were known as nationally determined
contributions (NDCs).

* China, Japan, and South Korea account for approximately 23.5% of the world's total Gross
domestic product (GDP) (The World Bank, 2020, calculated using current US$).

* Under the Paris Agreement, China determined to achieve the peaking of carbon dioxide (CO2)
emissions around 2030 and to lower CO: emissions per unit of GDP by 60% to 65% from the
2005 level; Japan planned to reduce greenhouse gas (GHG) emissions by 26.0% by fiscal year
(FY) 2030 compared to FY 2013 (25.4% reduction compared to FY 2005) (approximately 1042
MtCO:2-eq as 2030 emissions); For South Korea, they pledged to make an emission reduction by
37 % from the BAU level, namely, 850.6 MtCO:-eq) by 2030 (UNFCCC, 2020).

+ In this study, we perform a case study to assess the possible economic benefits or losses, like



GDP losses or carbon prices changes, if such emissions trading occurs under the NDCs among

the three important east Asia countries.
2.1-2.8. Glocal Century Energy Environment Planning (G-CEEP) model

We use a model called the “Glocal Century Energy Environment Planning (G-CEEP) model,”

which includes (DMacrornomomic constraints, @ Energy Balance, and 3 Emission Evaluation.
We consider capital stock, labor, etc. as input variables from Macroeconomic and Electricity, Non-
Electricity, etc. as input variables from Energy Balance to simulate Emission Evaluation. The
following slides present the functions and constraints we used in this model.
3. Results and discussions

* Energy Projection
According to the simulation, we can see Japan’s total amount of energy supply doesn’t change
significantly from now to 2050 compares to China and Korea.

* GDP Losses
The graph presents two scenarios. which are of NDCs’ climate targets and reference, of CO2, SO,
and NOx emission in 2030.

+ Carbon emissions abatement and trading
According to the simulation, by conducting carbon trading, we can lower the cost and, in the
meantime, meet the NDCs' climate targets.

+ Carbon abatement and the trading price
The graphs present the relationship between carbon abatement and the trading price optimal for
Japan, China, and Korea.

* Marginal abatement cost
The graphs present how much the marginal abatement cost will be when we adopt different types
of technology.

4. Conclusions

+ In this study, a model named G-CEEP is built, to provide an approach to analyze possible energy
consumption structures in the future, co-benefit effects of carbon abatement strategies on SO:
and NOx emissions, roadmap to implement carbon emission target.

* We carried out two scenarios in this section, namely the BAU scenario and the TAR scenario
deriving from the NDC proposals.

+ The results show that coal is still the most important fossil fuel for China, which will account for
58.0% in 2030 in the BAU scenario and will decrease to 45.2% in the TAR scenario in 2030. The
primary energy consumption has little change for Japan in the BAU scenario due to its relatively
low economic growth rate. The total primary energy consumption of Korea will increase by
17.5% from 2020 to 2030 in the BAU scenario and the carbon intensity in 2030 will decrease
from 0.12- ton carbon per thousand USD in the BAU, to 0.07- ton carbon per thousand USD in
the TAR.

+ Carbon emissions trading is a market-based approach used to lower abatement costs for both
carbon selling and buying countries. The results Japan reduces its 13.0% of total abatement cost

and Korea reduces its 10.1% of total abatement cost, compared to the no trading scenario.



Developing countries, such as China in this study, also benefit from the selling of carbon credits.
China raises the domestic abatement costs to produce extra carbon emissions for selling, but it
gains financial revenue from selling carbon credit and the total abatement cost of China is still

reduced by 5.0%.
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[Decarbonization through Innovation and Inclusiveness |

B Transition to a sustainable society From the macro to the micro, we are studying the
transformation of individual and corporate behavior in order to transition to a sustainable society.
B Background

+ The Porter Hypothesis:
strict but flexible market-based environmental regulations can trigger innovation and the
introduction of cleaner technologies, improving production and product efficiency, and
enhancing business competitiveness

B Research

B Discussion 1

+ Column (1), innovation is the value of the research and development investment over three years.

* Due to the multidimensional nature of the sample data, we exclude the influence of unobserved
heterogeneity by carrying out two regressions absorbing different fixed effects and clustered by
firm. The two-way fixed effects estimation with firm and year dummies, when other confounding
factors are added, indicate that innovation is positively associated with productivity.

* When the stand errors are clustered by multiple level with year consideration, the significance of
innovation remains apparent. These robust results show that a 10 % increase in innovation
expenditure generates approximately a 2.1 % increase in labor productivity.

B Findings 1~3

B Conclusion

+ We investigate whether businesses with a high expenditure on innovation produce less carbon
emissions. Multiple fixed effects are controlled, and standard errors are clustered by both firm
and year.

+ We also reveal a strong positive correlation between innovation and labor productivity. We
confirm that labor productivity partially explains the relationship between innovation and carbon
emissions.

* Further investigation reveals two following results;

A. the impacts of innovation on carbon emissions are relatively large for long-established
Japanese firms
B. the impact of innovation on emission reduction is relatively large for the manufacturing sector.

M Extend

+ Board diversity is gradually recognized as important driver in shaping firm’s efficiency due to
embracing more perspectives, with focus on gender diversity.

+ A growing body of empirical literature shows that firms with more gender diversity in boardroom
are more likely to present:

» Greater innovation



+ Better financial performance
+ Better decision-making
+ Creative value (Abdullah et al. 2016; Joecks et a.2013; Torchia et al. 2013;)
+ Limit on CSR, especially on environmental performance.
B Decarbonization through Inclusiveness(16~19)
All factors remaining constant, firms having women on board present less Carbon dioxide
emissions relative to firms with male-dominated boarder structure?
+ Results and Discussions(20)
Interpretation:
We are making use of evidence to explain female features in business management from the

perspective of psychological science.
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