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Synergies in Sustainability: Progress and Prospects for India-Japan Energy Cooperation in 21st Century


Abstract The India-Japan energy relation rolls back to 2006 when India-Japan Energy Dialogue was set up between the two nations to promote energy sector in a comprehensive manner. India sets the target to achieve net zero by 2070 while Japan by 2050. India- Japan Clean Energy Partnership (CEP) was launched in March 2020. The present paper gives a background to renewable energy sector along with various related initiatives in India and Japan, and sets its objective to observe the GDP growth in two nations and the requirement of renewable energy to maintain the growth with sustainability. This paper digs deeper into the strategic relationship among the two nations and the prospects of greater energy ties between them. It traces the time series data sets from 1990 to 2020 for different energy variables, growth and investment in energy sector to analyze the level of energy efficiency. It further looks into the future energy partnership to strengthen the relationship among the two nations at global platform. Finally, the paper highlights policy directives to enhance inclusivity and sustainability to fasten the achievement of set goals. It also brings to notice the limitations based on analysis in its way towards sustainable and inclusive development. 	Comment by DELL: study	Comment by DELL: The study	Comment by DELL: study	Comment by DELL: The study
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1. Introduction
The greatest threat that the humankind facing in the current millennium is the ultimate requirement to mitigate adverse climatic change. Both India and Japan are emerging nations of Asia, sharing huge areas of interests. Any economic relation between the nations stands on the pillar of political and diplomatic ties, or we can say that all political and diplomatic ties rest on the pillar of economic interest. Under the political front, the Act East Policy of India is a major diplomatic initiative to promote, economic, strategic and cultural ties with the vast Asia-Pacific region at different levels. The Prime minister of India and his Japanese counterpart has proved to have great potential of bilateral relations between the two nations. With the rise of China and the transition in the bilateral relation of India and USA, the India-Japan ties have improved significantly. New Delhi and Tokyo view each other as important economic partners.	Comment by DELL: Include citations in each of your statement. The citations will help the read understand where the information are coming from and give credit to the authors of the statements.
Upon viewing the emerging threat from global warming and changing climatic conditions, it is hitherto of great importance to discuss the role of national and international initiatives related to climate change phenomenon. Amongst them, the Paris Agreement adopted in the Conference of Parties (CoP) 21 held in Paris in 2015 is significant. To stick to the goal of reducing global temperature at 1.5 degrees Celsius, it is imperative and necessary for all nations, especially the developing countries to work upon the reduction process of carbon emissions, to increase the power efficiency, and to prepare nationally determined targets. Further, the Sustainable Development Goals, or more popularly known as Agenda 2030, adopted in 2015 under UNFCCC is a major breakthrough. The SDG-7 (Clean and Affordable Energy for all) mentions about three targets:
a. By 2030, ensure universal access to affordable, reliable, and modern energy services
b. By 2030, increase substantially the share of renewable energy in the global energy mix
c. By 2030, double the global rate of improvement in energy efficiency
Further, it provides two means for the achievement of these targets:
a. By 2030, foster global cooperation to facilitate access to clean energy research and technology, including renewable energy, energy efficiency and advanced and cleaner fossil fuel technology, and promote investment in energy infrastructure and clean energy technology.
b. By 2030, expand infrastructure and upgrade technology for supplying modern and sustainable energy services for all in developing nations, in particular least developed countries, small island developing states and landlocked developing countries, in accordance with their respective programs of support.
After the adoption of Sustainable Development Goals (SDGs) in 2015, the Government of Japan established “SDGs Promotion Headquarters” in May 2016 to attain the SDGs effectively. In December 2016, ‘SDGs Implementation Guiding Principles’ was also finalized with various public and private stakeholders. In India, NITI Aayog prepared its own SDG index to measure the progress of India to achieve the set targets under SDG framework by 2030. It utilizes 113 indicators to analyze the performance of states and union territories (UTs) across 16 SDGs. Under SDG 7, India is continuously working to increase its potential and installation of renewable energy plants. It has also improved its technological base to increase energy efficiency. India has almost proven its target of 100% electrification to all the households and villages. It is also working to enhance on-grid and off-grid supply of electricity.
The United Nations Framework Convention on Climate Change (UNFCCC) established in 1994 provides for the Conference of Parties to this convention annually. The 26th CoP held in 2021 in Glasgow is amongst the most significant one. Both India and Japan are parties to this Convention. In this CoP, India announced its ‘Panchamrit Mission’ or the five nectar elements as a measure to combat climate change. It includes the cut down of carbon emissions by one billion tons by 2030, reduce carbon intensity by less than 45% by 2030, install 500 GW of renewable energy plants by 2030, meet half of India’s energy requirement from renewable energy by 2030, and achieve net zero carbon mission by 2070. 
On the other hand, Japan had set up the target of net zero emission by 2050 and extended its support to Asia-Pacific region in its drive towards decarbonization.  Japan also entered into forest and land use pledge where it committed to invest around 240 million US$, also participated in CoP26 Congo Basin Joint Donor Statement and the Forest, Agriculture and Commodity Trade (FACT) Dialogue. Since Japan has a lead in ‘hydrogen energy’ and has also revised its targets in hydrogen energy production in 2023. It has been a leader in hydrogen technologies. It has approximately 24 percent patents in hydrogen-related applications worldwide.
This reveals an account of prospects of growth in energy sector in India and Japan, along with technological transfers between them. This paper will attempt to bring out the relationship between India and Japan in the realm of energy and environment. The first section dealt with the introduction. The second section will bring out the review of literature and objectives of the study. The third part elucidates the dimensions and background of bilateral relation between India and Japan. The fourth section will delve into the technological transfer between the two nations in general, and energy sector in particular. The fifth section provides a comparative study of India and Japan with respect to certain energy related variables. The last section gives an account of prospects and challenges that accrue in the relation among the two countries.

2. Literature Review
To look into the relationship between India and Japan, it is quite reasonable to look into the existing literature for basic understanding of historical evolution of the relationship and possibility of emerging prospects and challenges.
Rong (2022) in their study revealed that renewable and non-renewable energy consumption, climate change and economic growth of emerging Asian nations during the period 1975 to 2020 revealed a positive relationship between GDP and climate change. GDP2, non-renewable energy consumption, and investment has significant progressive impacts on climate change in both India and Japan.  The relationship between renewable energy, non-renewable energy, carbon emissions, and GDP in India and Japan reveals complex interactions that highlight the need for sustainable energy policies. Both countries exhibit distinct patterns in how energy consumption impacts economic growth and environmental outcomes. In India, increased renewable energy consumption correlates with reduced CO2 emissions, suggesting its role in achieving sustainable development (Bekun, 2022). Conversely, Japan's reliance on non-renewable energy sources has been linked to higher carbon emissions, emphasizing the need for a transition to renewables (Ben Mbarek et al., 2018).
Non-renewable energy consumption positively influences GDP growth in India, indicating its critical role in economic development (Ohlan, 2016). However, this relationship also leads to increased carbon emissions, presenting a challenge for environmental sustainability (Akadiri & Adebayo, 2022).Both countries must prioritize renewable energy investments to mitigate emissions while supporting economic growth. Effective policies could facilitate a transition towards a greener economy, balancing energy needs with environmental responsibilities (Khan et al., 2018). While the findings underscore the benefits of renewable energy, they also highlight the challenges posed by non-renewable energy dependence, particularly in rapidly developing economies like India. The level of technological transfer between India and Japan is characterized by a blend of traditional and innovative mechanisms, influenced by historical practices and recent reforms. Both countries have engaged in collaborative efforts, yet the effectiveness and nature of these transfers differ significantly.
India has historically relied on foreign direct investments and licensing agreements, particularly in sectors like green technology  (Lema & Lema, 2012). Japan, on the other hand, has seen a rise in technology licensing offices at universities, aiming to enhance patenting and licensing practices. While both nations are making strides in technology transfer, challenges remain, particularly in aligning institutional practices and overcoming historical barriers in Japan's academic landscape (Collins & Wakoh, 2000).India sanctioned 562 collaborative agreements with Japanese firms from 1957 to 1981, indicating a strong interest in adopting Japanese managerial practices (Jain, 1987).
In Japan, government agencies play a crucial role in facilitating technology transfer, contrasting with the more decentralized approach in the U.S. In India, the focus has shifted towards R&D partnerships as industries mature (Cutler, 1989).The bilateral relationship between India and Japan is poised for significant growth, driven by shared strategic interests, economic cooperation, and evolving geopolitical dynamics. Both nations are increasingly recognizing the importance of collaboration in various sectors, which bodes well for their future relations.
India and Japan's strategic interests are converging, particularly in maritime security, as both nations depend on secure sea routes for energy and resources (Khurana, 2007). The 2008 joint security declaration marked a pivotal moment, establishing a framework for a robust security partnership, although challenges remain in defining its substance. Despite a joint security declaration in 2008, there remains a lack of consensus on the strategic framework of their partnership. Differing perceptions of security threats, particularly regarding China, complicate collaboration (Brewster, 2010).
Japanese Foreign Direct Investment (FDI) in India has been growing, reflecting a flexible approach by Japanese firms to capitalize on India's expanding market (Buckley et al., 2012). The proposed India-Japan Free Trade Agreement (FTA) could enhance bilateral trade, although it may lead to welfare losses for India, necessitating careful policy considerations (Ahmed, 2010)
The post-Cold War era has seen a shift towards deeper political and strategic engagement, with both countries aiming for comprehensive cooperation despite existing obstacles. Both nations have a complex historical backdrop that influences their current relations. Past conflicts and differing post-war trajectories have created lingering mistrust (Ghosh, 2008). While the prospects for India-Japan relations are promising, the complexities of trade dynamics and security perceptions will require ongoing dialogue and strategic alignment to fully realize their potential.
Communication barriers and geographical distance further exacerbate these strategic challenges, making it difficult to align their foreign policies effectively (Rajamohan et al., 2008). While there is potential for economic synergy, disparities in economic development and priorities can hinder progress. Japan's aging population contrasts with India's youthful workforce, creating both opportunities and challenges in labor dynamics (Sato, 2012).
Both India and Japan view the rise of China as a potential threat to their regional stability and security. As Japan navigates between its largest trading partner, China, and its biggest military ally, the United States, it must carefully consider its strategic interests with India5. The recent 2+2 dialogue between the foreign and defense ministers of both nations in August 2024 exemplifies their commitment to strengthening security ties, highlighting discussions on the transfer of defense technology (Chinoy, 2020). Economically, India and Japan are confronted with a significant trade deficit, where India's merchandise exports to Japan remain limited. Additionally, a substantial portion of tariff lines is excluded from the Comprehensive Economic Partnership Agreement (CEPA), further complicating trade relations9. Despite efforts to bolster their economic ties, India struggles to penetrate the Japanese market due to various barriers, including high-quality standards and language differences (Chinoy, 2020).
Culturally, while India and Japan share deep historical connections, particularly through Buddhism, challenges persist in their business interactions. There is an exceptionally low level of people and information exchanges between the two nations. Language barriers significantly hinder India's ability to effectively engage and compete in the Japanese market, further exacerbating economic challenges (Chinoy, 2020).
India is experiencing a substantial shift towards renewable energy, which is projected to positively impact its economic growth. Research indicates a strong relationship between renewable energy consumption and GDP growth, with India aiming to commission 500 GW of renewable energy capacity by 2030, potentially creating millions of jobs and stimulating investments5. The focus on renewables is expected to enhance India's energy security and trade balances by reducing its dependence on fossil fuel  imports (Gupta & Guha, 2024). 
Japan has made significant strides in expanding its renewable energy sector post-Fukushima disaster, with policies aiming to triple the share of renewables by 2030. The share of renewable generation in Japan grew from 21% in 2018 to 26% in 2022. The government expects a GDP growth of 1.1% per year from 2021 to 2050, which may be supported by increased investments in renewable technologies. Enhancing the renewable energy mix is critical for tackling environmental concerns and achieving long-term economic stability (Garcia-Casals et al., 2019).
India's heavy reliance on non-renewable energy sources, particularly coal, has considerable implications for carbon emissions. In 2021, non-renewable sources accounted for over 65% of India's total energy consumption, with coal alone contributing 75%. This dependency significantly impacts India's carbon emissions, which represent 7.5% of global energy-related emissions.Moreover, the rising use of non-renewable energy sources exacerbates the environmental impacts, leading to increased CO2 emissions (Rahman et al., 2023).
Both India and Japan face challenges in aligning their energy consumption patterns with economic growth while addressing carbon emissions. In India, economic growth has sometimes outpaced emissions increases, indicating improving energy efficiency. Conversely, Japan has experienced fluctuations in carbon emissions due to economic events like the 2008 financial crisis and the 2011 earthquake, which impacted energy consumption patterns across various sectors. Understanding these interconnections is essential for both countries to formulate effective energy policies that promote sustainability while sustaining economic development (Fadilah et al., 2020).
The findings for both India and Japan suggest that targeted investments in renewable energy can foster economic growth while addressing pressing environmental issues. Japan's necessity to transition from fossil fuels towards cleaner energy solutions highlights an urgent need for reforms in energy policy that prioritize sustainability and emission reductions. India’s strategy should involve optimizing its renewable energy investments to balance its economic growth and minimize carbon emissions. Both nations must navigate this complex terrain to achieve long-term climate goals and economic prosperity (Gupta & Guha, 2024).
Objectives:
The following are the key objectives framed for the present study:	Comment by DELL: First, present the main objective which is your topic before the specific objectives in order to guide the audiences or readers.
1. To elucidate the background of bilateral relation between India and Japan
2. To examine the technological transfer in energy sector between the two nations.
3. To compare the energy sector and emission level of Indian and Japanese economy.
4. To elaborate the prospects and challenges in energy ties between India and Japan.
3. Factors determining bilateral relations between India and Japan
Bilateral relation can be defined as the setting up of permanent diplomatic ties between two nations on mutual consent. There are various dimensions that determine the bilateral relation between any two nations. Some of them are discussed as follows:
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Picture 1- Factors determining bilateral relations between India and Japan
· Political: This is an important dimension in the establishment of diplomatic ties, which involves the exchange ambassadors between two nations. For example, India’s High Commission in Tokyo and Japan’s High Commission in New Delhi, for smooth functioning of each other’s affair. Political relation is governed by various diplomatic agreements which involve the procedures for official representation, protection of interest of both the nations, and diplomatic privileges.	Comment by DELL: Include citations in each of the statement.
· Economical: Economic dimension is one of the major defining faces in an international relation. It includes various types of economic integrations and investment activities. Japan happens to be the largest bilateral donor to India. The Official Development Assistance (ODA) of Japan in India for the latter’s’ economic development in prominent areas like, power, transportation, environmental projects, and others. Japan’s ODA disbursements to India in 2021-22 amounted to around 3.28 billion US$. Japan’s bilateral trade in India amounted to US$ 22.85 billion in FY2023-24. Economic partnerships between them include, the Comprehensive Economic Partnership Agreement (CEPA) in 2011.
· Cultural: Cultural and educational programs also help in building bilateral relation and mutual trust between two nation-states. Both India and Japan have initiated various cultural and educational exchange programs and certain institutions to enhance the partnership between the communities and students of both the countries. It includes student and teacher exchange programs, government scholarships, promotion of Japanese language in India and Indian languages like Sanskrit, in Japan. Some Indian institutions have initiated ‘India-Japan Centre’ like IIM-Bengaluru India-Japan Centre, etc. Institutions in Japan have also started certain labs in collaboration with India like ‘Indo-Japan Lab’ at Keio University, etc. Further, India-Japan jointly hosted various editions of Samvad Conference to discuss and foster the traditions of democracy in Asia’s future. Other recent initiative includes, 2nd India-Japan Universities Forum in 2023, India-Japan Edu Connect in 2023, etc. Further, the Nishikasai area of Japan is called as mini-India due to growing India population there. 
· Geographical: Geographical proximity is one parameter that defines the level of trade between two nations. According to gravity model, the closer the two nations, the greater the amount of trade between them. However, there are other factors that also determine this dimension. Both India and Japan are the part of the largest continent Asia. Japan completely lies in the sub-tropical region with India having a mixture of tropical and sub-tropical features. The geographical positioning of both the nations develops their interest in Indo-Pacific region.
· Technological: Technological advancement fosters the strength of economic relationship between two nations. Japan being a developed economy with advance capital and technology has the capability of technological investment. While India appears as one of the best destinations of such investments. It includes Japan’s investment in “Make in India” initiative, the Delhi-Mumbai Industrial Corridor, the Chennai-Bangalore Industrial Corridor, the Chennai and Ahmedabad-Metro Projects, etc. These kinds of investments and concessional loans are based on mutual benefit and interests. In the technological field, India- Japan has launched few collaborative projects in Space technology.
· Defense: Border security and defenseis an important aspect of nation-building. Japan and India entered into two Defense Framework Agreements in 2016, namely the Transfer of Defense Equipment and Technology and Security Measures for the Protection of Classified Military Information. Other bilateral defense dialogues include defense industry cooperation, joint field exercises in counter-terrorism and so on. Japan sees India as an important ally in the of security framework of the region.
· Maritime Security: Having already pointed the geographical positioning of India and Japan, and their interest in Indo-Pacific region, maritime security is significant. The maritime cooperation between them initiated no later than 1999 after the Alondra Rainbow incident. Defense cooperation between the countries gained momentum since 2000. Recently, both the nations have launched various maritime exercises. Both the nations entered into an Acquisition and Cross-Servicing Agreement (ACSA) in 2020.  This agreement enables their military forces to exchange supplies and services. In 2021, Japan India Maritime Exercise (JIMEX) was launched, which includes anti-submarine and air warfare drills, cross-deck helicopter operations, and weapon firings.
Therefore, these are the major dimensions which define bilateral, trilateral or multilateral relations among the nations worldwide. It involves self-interest and mutual benefit. 
4. Technological Transfer
Technological advancement and innovations are essential to reduce greenhouse gas emissions (GHG) and to mitigate the effects of climate change, viewing the energy consumption capacity of developing nations. Japan appears as a leader in collaboration projects with India which is evident from data. The following sub-sections will throw light on the background of energy relationship between India and Japan along with recent initiatives and dialogues.
4.1 Low carbon technology and Co-innovation: Japan, a developed nation, is highly equipped with tools and technologies. Transfer of technology is considered as a crucial step in mitigation of climate change in developing nations. The transfer takes place in one-way from suppliers in developed nations to recipients in developing countries (Bell, 1990). In case of India and Japan, former is recipient and the latter is supplier. Various experts have highlighted co-innovation which is defined as “shared work of generating innovative and exceptional design conducted by various actors from firms, customers, and collaborating partners” (Saragih& Tan, 2018). Hence, co-innovation brings greater benefit to stakeholders and participants, than in case of technology transfer. 
4.2 Joint Crediting Mechanism: India’s plan to launch its Joint Crediting Mechanism (JCM) with Japan is significant. It will facilitate carbon trading and emission reduction credits between the two nations. Article 6.2 of the Paris Agreement will govern the implementation mechanism of this process. It will include a proper structured allocation of carbon credits maintain a register of records to track these credits. It will also require approval of a joint committee. The credits issued under this mechanism will add up to both the nation’s Nationally Determined Contributions (NDCs) finalized under the Paris Agreement. It will help to rule out double counting of credits and may be utilized for international mitigation purposes. Due to the developed nature of Japanese economy and high built-up of technological base in Japan, the nation will assist technological transfer, finance and, and capacity – building to foster the effectiveness of JCM and facilitate the adoption of newer technical know-how. There are two major positive consequences of JCM. First, it will help in transfer of advanced decarbonizing technologies from Japan to India, like renewable energy system, energy – efficient appliances, and waste management techniques. Second, it will boost employment opportunities and skill development in sectors, such as renewable energy, energy efficiency, and waste management.	Comment by DELL: Include citations
4.3 Bilateral Energy dialogues: The beginning of energy ties between India and Japan was set up in 2006 to promote the energy sector in a comprehensive manner. Several rounds of meeting have been concluded since its inception. In 2022, India and Japan together launched the India-Japan Clean Energy Partnership (CEP) to work for sustainable energy transition. Further, various India-Japan environmental dialogues have been concluded in recent years to foster the relationship between the two nations. In order to implement the Japan-India Clean Energy and Energy Efficiency Cooperation Plan, the second India-Japan Government-Private workshop was held in 2018. In the same year, a Memorandum of Cooperation was signed between them as a part of Environmental Cooperation to focus on key areas like pollution control, waste management, environmental technologies, and Climate change. The first high-level dialogue on Environment was held between Ministries of Environment of India and Japan in 2021. It addressed the issues related to air pollution, sustainable technologies and transports, climate change, marine litter, fluorocarbons, etc. In 2023, “India-Japan Environment Week” was hosted in India between MOE, Japan and MOEFCC, India. These bilateral meeting, summits and dialogues boosts up the involvement of respective national initiatives for bilateral cooperation and strengthen the relationship. 
4.4 Investments in Energy sector: As for theinvestments in energy sector,Japan is a leading investor in India’s energy sector.A fund of $600 is created to focus on low carbon emission strategies and environmental sustainability. This initiative is an investment under the broader issue of climate change as a part of effort of Japanese transfer of capital to India. Another initiative between Tokyo-based Sumitomo Corporation in collaboration with New Delhi – based AMPIN Energy Transition as a joint venture. The former will invest around 710 million US$ to install renewable energy projects in India.	Comment by DELL: Separate all the color words
The above section has discussed the trends of relationships between India and Japan in the energy sector. It also highlighted various dialogues and summits in the environmental area between the nations. The following section will enumerate the data trends of few selected variables to analyze the level, status and differences in both the nations.
5. Comparative Study of India and Japan
5.1 Data and Variables
The following sub-sections will focus on comparing the trends in various selected variables for the study of India-Japan bilateral energy relations. In order to view the India-Japan relationship with more accuracy, the paper uses time series data from the year 1990-2021. The data is extracted from World Development Indicator (WDI). 
5.2 Results and Discussions
The following graphs picturizes the comparison of certain variables between India and Japan. The variables are renewable energy consumption (% of total energy consumption), energy intensity, carbon emissions in metric tons per capita and GDP per capita. These graphical illustrations will give a detailed understanding of growth of renewable energy consumption in India and Japan as a percentage of total energy consumption. It further measures the level of energy efficiency and carbon emissions in the two countries. It also shows the trend of GDP per capita and provides the reason for such a huge difference between them
Fig 1 REC (% of TEC)

The figure 1 shows the trend of REC in India and Japan over the years. It reveals that the percentage of renewable energy consumption in Japan has been continuously declining since 2000, whereas it is on a continuous rise in India. Still, there is around 25 % of difference exists between the two nations in 2021, with Japan at 35 % and India at 10 %. 
Fig 2 Energy Intensity

Energy intensity shows the level of energy use per unit of output. It is a measure of energy efficiency. Both the nations demonstrate a clear declining trend in energy intensity over the period of 20 years, signifying an increase in energy efficiency (Fig 2)

Fig 3 CO2 emissions (metric tons per capita)

The figure 3 demonstrates the carbon emissions in metric tons per capita over the period of 2000 to 2020 in India and Japan. It picturizes a large difference between emission level of the countries, signifying the developed status of Japan, and India still in a developing stage. The gap is highest in 2013, and lowest in 2020 as per the data. However, the emission started declining in both the nations resembling the carbon cut strategy.


Fig 4 GDP per capita

GDP per is a better measure of economic growth. Since Japan is a developed nation and India, a developing nation, which is why the data depicts a huge difference between the two countries. However, there is an increasing trend over the years in both of them. The data of India shows smooth trend with only a V-shaped recovery during 2019 to 2021 due to Covid-19. Whereas, in Japan there are two points of V-shaped recovery between the year 2008-2010 and 2019-2021. The former one was most probably due to the effect to financial crisis 2008 that entrapped almost all the nations.
6. Prospects and Challenges
One of the prospects lies in co-innovation, co-creation, or co-development. As Japan is a developed economy, it can work in collaboration with India in technological domain. It will benefit both the stakeholders. However, there are challenges in such initiatives. It includes, patent licensing over technologies, competitive nature of economies, etc. At times companies refrain from sharing their products due to lack of protection on intellectual property.Another important prospect in reduction of carbon emission and carbon trading in JCM, which is all set to be launched. Further, as it is mentioned in the study that Japan is one of the top leaders in hydrogen energy sector and India is also working on its Hydrogen policy project, the prospect to collaborate in this domain can be beneficial for both the nations. The relationship between India and Japan has evolved significantly, yet it faces several challenges that hinder deeper cooperation. These challenges stem from historical, strategic, and economic dimensions. Further, the growing Chinese aggressiveness and dominance in the Indo-Pacific region may create a challenge for India’s and Japan’s policies in Indo-Pacific. To maintain their relationship, both India and Japan have to balance their individual ties with nations like China and Russia. Overall, the past trends and current collaborations highlight a bright future of bilateral ties between them.	Comment by DELL: Separate 
7. Conclusion
In conclusion, the India-Japan relationship can be viewed as a symbol for other bilateral relations. The paper highlighted the nature of both the economies and their current developments. It also brought to notice the historical background and evolution of bilateral and energy relations between the two nations. The scope of the study underlines the important international agreements and summits in the energy domain. The study elucidated the steps taken nationally in the achievement of their respective set targets and the initiatives taken bilaterally between India and Japan. The significant dimensions are also highlighted that determines the bilateral and diplomatic ties between nations. In the realm of energy relation, technological transfer as an important aspect is also discussed.  The comparison of certain selected variables has demonstrated the status of energy sector, carbon emission and GDP of both nations. Finally, it underlines the prospects and challenges that may come across in the bilateral relationship.
Highlights:
· Shifting of India-Japan strategic relationship from dialogue to action.
· Demonstration of comparative study between India and Japan with respect to energy sector.
· Prospects to achieve inclusive and sustainable energy targets via strengthening partnership.
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RECI	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	46.9	47.1	45.8	45.6	44.9	44.2	43.2	41.5	39.4	37.4	36.200000000000003	35	34.800000000000004	34.9	33.9	33.4	33	32.5	32.9	33.5	36.1	34.9	RECJ	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	3.7	3.5	3.7	4.2	4.3	4	4.4000000000000004	4.3	4.4000000000000004	4.5	4.7	4.8	4.7	5	5.6	6.2	6.4	6.9	7.3	7.8	8.5	8.8000000000000007	



Energy Intensity
EII	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	7.01	6.78	6.71	6.37	6.24	5.94	5.74	5.54	5.63	5.67	5.41	5.28	5.28	5.1099999999999985	5.08	4.8199999999999985	4.54	4.46	4.41	4.25	4.25	4.21	EIJ	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	4.7	4.5999999999999996	4.6199999999999966	4.5199999999999996	4.5599999999999996	4.46	4.4000000000000004	4.3	4.1899999999999995	4.26	4.3	3.98	3.8299999999999987	3.7800000000000002	3.64	3.53	3.48	3.44	3.36	3.29	3.2	3.25	



CO2 emissions (metric tons per capita) 
CO2J	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	9.3377238002885452	9.2202022823616403	9.4688704931538989	9.5047644028249731	9.4495636383560004	9.5127640424815869	9.3312942887981603	9.5936031749751969	9.0489532495724259	8.6092309854975131	9.0360099945342398	9.4950098957233884	9.8278557381159448	9.944495272470478	9.5643059178478271	9.2680496456689827	9.1667144071264506	9.0636912075103204	8.7619788504151419	8.4784005748897044	8.0314958696668022	CO2I	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	0.88507794922617944	0.88374699800872392	0.89724264850505897	0.90545660173600206	0.95547015742899588	0.98426147261875163	1.0365339215516531	1.1235994817208999	1.1803612466615141	1.2788736028408876	1.338033835224218	1.396878497731993	1.4982041228244098	1.5276744002600138	1.6424652773733279	1.6313234871722708	1.6399140187692798	1.7049267207823318	1.7955952985843182	1.7525343662503698	1.5760932319164813	



GDP per capita
GDPI	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	3094.4981962227262	3185.6410507134392	3248.5863865686697	3444.0382545689299	3655.2475569554622	3882.0926235932552	4131.5576313969914	4383.3192923984443	4454.8016125805634	4738.6486251647202	5070.9783260277445	5264.5920468651502	5478.377779149766	5753.0971612387984	6103.2410231178701	6513.4439799414695	6968.1468333825023	7356.1564887811401	7746.2099688516801	7964.0235634101373	7432.5467965831249	8087.9938026768987	GDPJ	2000	2001	2002	2003	2004	2005	2006	2007	2008	2009	2010	2011	2012	2013	2014	2015	2016	2017	2018	2019	2020	2021	39220.077979119058	39276.7555766593	39201.975770834986	39718.693862578264	40573.330264467499	41301.3536778333	41841.627912243734	42413.779673893434	41874.229762969473	39495.165356113976	41106.261244337184	41192.276837062738	41825.314251969612	42725.550214044961	42909.005661156778	43624.927452714976	43976.266400684974	44749.638211516896	45094.733312484161	44976.508076508799	43238.296619812936	44549.338341143361	






