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Overview

The international cooperation efforts are located in the central position for achieving global vision against climate change. However, the fruitless negotiations during the recent COPs illustrate the difficulty of reaching a legally binding international agreement. Therefore, quickly actions taken under regional or multilateral scheme are essential if we won’t like to lose too many times and get started too late. The EU ETS is still going ahead even through it is facing many difficulties, and Japanese Government developed a bilateral offset credit mechanism and concluded 8 agreements with developing countries. But all of these parties only cover no more than 20% of the global emissions; thereby the actions cannot solve the problem essentially.
China became the largest CO2 emitter ten years after the adoption of the Kyoto Protocol. In addition, with the predicted rapid economic growth, China’s energy demands will increase substantially during the following decades. United States, the second biggest emitter, has the highest energy consumption per capita. Therefore, the decarbonisation of the energy systems in the two countries that cover more than 40% of the global emissions will play the most essential role on combating climate change. On the other hand, limited by the national energy conditions, Japan developed most of the climate technologies those are the key to solve the climate problem. Therefore, this paper examines the possibility to establish a trilateral cooperation scheme.
Methods

First, a global energy system optimization under a low carbon pathway was performed using an energy engineering model. The projected national energy mix and economic performance of each country in 2030 and 2050 was analyzed. Second, several data sets of energy resouces, climate technology, green industry, and investments were examined. Third, the current status of the bilateral cooperations of the three countris were reviewd. Finally, the new trilateral cooperation scheme and expected effects were discussed.
Results

The model projection results show that, 1) United States needs to pay more attention to energy saving and transportation sector in 2030, and in 2050 the measurements in power sector will be the most important especially the application of CCS; 2) because of current high energy efficiency, introduction of clean energy in power sector will be constantly essential for Japan; 3) as for China, energy saving and power sector will be equally important duing the whole period; 4) the additional investments of United States, Japan and China will ocuppy 0.14%, 0.05% and 0.20% of their GDP duing the follwing 40 years respctively, but the fuel saving could cover them in each country; and 5) all these results are obtained under the ideal condition that means each country could get the necessary resources and technology freely.

Data analysis suggest that, 1) United States has high capacity of energy resources which could benefit the energy security of China and Japan; 2) Japan has high capacity of climate technology which could help the decarbonization process in United States and China; 3) China has high capacity of equipment production which are necessary for the green energy introduction in United States and Japan.
The investigations of current bilateral cooperation indicate that, 1) most of the Uinted States-Japan cooperations are innovation oriented, thereby advanced technologis can be developed, but deployment tend to be limited; 2) most of the United States-China cooperations are policy oriented, thereby strategic plans and agreements were concluded, but practical improvement is not enough; 3) most of the Japan-China cooperations are business oriented, thereby losts of projects were performed, but a tatal framework is not in the place.
Conclusions

United States, Japan and China cover near half of the current global emssions, developed more than half of the global climate technologis, produced most of the global green equipments, thereby are essential players on camboting climate change.

The three countries have a mutually dependent and mutually complementary relationship. Cooperation between the three nations will not only contribute to overcoming the current environment danger but also contribute to energy security and maintaining industrial competitiveness and make international contributions.
 Cooperation between the three nations will contribute to achieving energy mixes in harmony with national resource conditions and low carbon growth methods that can be disseminated to developing nations should be established.
 Cooperation schemes should be established that go beyond the limits of existing bilateral cooperation with regard to strategy, implementation and deployment.
 Based on intergovernmental agreements, infrastructure for the full process flow of technology development, demonstration, industrialization and deployment should be built as the base for cooperation.
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