The Roadmap of cooperation between Russia and the European Union 
in the energy sector until 2050
The Roadmap of cooperation between Russia and the European Union in the energy sector until 2050 should be formed on the basis of a common vision of the economical and energy development, taking into account their mutual influence. Such a vision must be founded on long-term forecast for the global energy sector, including globalization of energy markets and global energy and climate challenges. Institute of Energy Strategy had launched the project "World Energy - 2050" and conducted the long-term complex forecast. 
Long-term vision of world energy sector
Forecast of world energy development should take into account both quantitative dynamics (population, GDP, per capita GDP, energy consumption, etc.) and qualitative changes in the technological and socio-cultural development. Energy sector should be considered in the "Nature – Society – People" system. It requires the construction of complex scenarios that go beyond the narrow scope of energy sector. 
In this regard, the vision of world energy development should be based on: 
1) vision of the socio-economic and socio-cultural development; 
2) methods of mathematical modeling of economy and energy, taking into account resource, environmental and technological constraints; 
3) technology foresight. 
In the long term development of global energy will be determined primarily by the dynamic changes in demand for energy resources in quantity (especially in developing countries) and quality (especially in developed countries). Particular importance in the formation of demand will have environmental priorities. They will largely shape the energy trends and technological development, facilitating the transition to renewable energy with an increase in its affordability. 
Trends in global energy sector
Trends in global energy sector are determined by the superposition of two processes - the rapid growth of industrial-type energy sector (and fossil fuel consumption) in developing countries (primarily China) and the gradual transition of the developed countries to post-industrial-type energy sector . 
Scenario of world energy development will be determined by the ratio between these key trends. In the project "World Energy - 2050" Institute of Energy Strategy examines three scenarios of world energy development - reference, stagnation and innovative one.

The basic premise of the reference scenario is the passage of the developing countries through material-intensive phase of industrialization. Frontal increase in energy consumption will lead to a sharp tension of the fuel and energy balance. 
The basic premise of stagnation scenario is the transfer of existing technologies to developing countries in order to reduce the energy consumption of the industrialization process. 
The basic premise of the innovative scenario is the transition to post-industrial-type energy sector in the developed countries. This process will have a significant inductive effect on the industrialization in developing countries, making it much less energy-intensive. 
In the oil and coal industries in all scenarios the key trend is the increasing demand in developing countries, covering the fall in demand in developed countries. In the reference scenario, world consumption of oil and coal by 2050 will exceed the level of 2010. In the stagnation scenario, it is higher for oil, but lower for coal, and in the innovative scenario - lower for both fuels. 
In the gas sector is expected slow growth in developed markets  and rapid growth in developing countries, as well as the rapid integration of the global gas market. Global gas consumption in 2050 will exceed the level of 2010 in all scenarios  by 20-70%. 
In the nuclear industry a slow decline in developed countries will be partially offset by growth in developing countries. In the reference and innovative scenarios consumption in 2050 will overcome the level of 2010, in the stagnation scenario global consumption is falling constantly. 
Finally, the boom in renewable energy continues in all scenarios, but increase by 2050 could reach 5-15-folds (the minimum - the reference scenario, the maximum - the innovative). Global final energy consumption by 2050 will increase by 20-50% (the maximum - reference scenario, the minimum - an innovative). 
In the project, "World Energy - 2050" Institute of Energy Strategy predicts qualitative changes in the global energy market: 
1) transition from the market of commodities to the market of energy services, and then to the market of energy technologies; 
2) the transition from the "power energy" to "smart energy"; 
3) radical improvement of energy efficiency; 
4) shift to a decentralized energy based on renewable energy and integration of energy producers and consumers. 
These trends will determine a radical change of energy development both in Russia and the European Union, and would require new solutions in the field of energy cooperation. 
Russia's place in global energy sector
Different scenarios of world energy development creates the major risks and opportunities for Russia. 
In the reference scenario Russia will face with traditional set of risks: competition in world energy markets, geopolitical rivalry over control of production fields and transit, the issue of national sovereignty over energy resources, terrorism and local conflicts, technological accidents. The main opportunities are increasing energy exports to emerging markets, especially in Asian countries. 
Stagnation and innovative scenarios contain fundamentally new challenges for Russia. In the climate policy of Russia has not yet taken sufficient measures for the transition to non-carbon energy. The position of Russia in the global climate negotiation is vulnerable. On the other hand, Russia does not use effectively the potential of carbon markets. Renewable energy, energy services are developing slowly, despite their considerable potential. 
In the innovative scenario, the key risk is the technological backwardness of the Russian energy sector from the global level. Industrial-type energy sector of Russia may become unclaimed during the transition leading to post-industrial-type energy sector. In particular, in this scenario is expected long and deep recession in oil prices and export volumes. The main opportunities are found in the innovative renewal of the Russian energy sector. 
Russia needs to solve several problems to construct the innovative economy: 
1) technological modernization of traditional energy industries; 
2)  the integration in the global energy sector; 
3)  preparation for the transition to non-carbon energy; 
4)  reducing dependence on hydrocarbon exports; 
5)  innovative energy development. 
To solve these problems, overcome challenges of the future and implement new opportunities, Russia needs international cooperation, primarily with the European Union, which is a key partner of Russia in the energy sector. 
European energy market 
Uncertainty of the energy demand in the European Union is much lower than in the world (by 2050  growth will not exceed 10%), because the stage of rapid growth in energy consumption has already been passed. But the uncertainty of the demand for certain types of energy is extremely high (by 2050 two-fold and more), because of expected intense restructuring in favour of non-carbon energy. Its speed and the final result are not yet clear. 
Oil demand in the EU  will inevitably fall by 2050  for 15% in reference scenario - 50% in innovative scenario. The result will be profound changes in the global oil market and in pricing models. 
In the gas sector both increase and decrease in consumption are possible, and the uncertainty is enormous (from -20% to +50% by 2050). In all scenarios the share of LNG in the European market will increase. Integration of the global gas market will strengthen the tendency to spot pricing. 
Decline in coal consumption in Europe by 2050 will reach 30-80% due to tougher environmental standards. The maximum uncertainty for the energy market in Europe lies in renewable energy. Its rapid growth will continue, but its extent remains highly uncertain, as the cost of renewable energy, because the industry is in a stage of rapid technological development. 
Finally, the key role plays the uncertainty in the regulation, in particular: 1) the organization of the gas and electricity market, 2) climate policy, 3) technology management in transport, domestic sector, in industry, 4) the level of support for renewable energy. 
European Union is a global leader in the transition to a pos-tindustrial-type of energy sector - in the development of renewable energy, climate policy, the creation of "smart grids", the development of energy services market. 
These factors combined determine the high uncertainty in the European energy market. Meanwhile, for Russia the EU is a key export market, and Russia for EU is the largest energy supplier. High uncertainty and lack of a shared vision of energy development increase the risk of investment decisions. Political and economic risks increase the tendency to ensure alternative sources of supply and alternative export markets. The result is a reduction in economic efficiency and losses on both sides. In this regard, energy development of Russia and EU requires coordination of energy strategies and common vision for the future of energy sector. 


Cooperation between Russia and the European Union 
In the road map of cooperation between Russia and the European Union in the energy sector until 2050 we need: 
1) conduct a joint technology foresight in the field of energy and (or) the harmonization of existing developments in the field;. 
2) form a common vision of the European and world energy market; 
3) form a common forecasts of supply and demand on the European, Russian and world energy markets and thereby reduce risk and uncertainty; 
4) determine the prospects of cooperation between Russia and the European Union in the framework of the modernization of economy and energy of Russia. 
Specific areas of cooperation between Russia and the European Union may include: 
in oil and gas sector – 
joint development of Arctic fields, 
forming a common position on the issue of energy resources transit, 
oil prices forecast:

regulation of oil market;

projects of common interest;

in energy efficiency – 
establishment of the Russia - EU energy innovation center;

cooperation in the development of renewable energy in Russia;

cooperation in the modernization of centralized and decentralized heat supply in Russia, 
regional and municipal energy cooperation.

in modernization of the economy and energy sector in Russia – 
joint investments in Russia and the EU;

synchronization and connection of electric power systems, 
cooperation in the development of "smart grids", 
import of equipment and technology from the EU to Russia;

scientific cooperation.
Cooperation in these areas will contribute to a creation of the pan-European energy space, will reduce the conflict between Russia and the European Union. Objectively existing differences must be regarded and find common interests of the parties must be found.
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