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The European University at St. Petersburg, 
being one of the first independent universities 
in post-Soviet Russia, has retained its freedom 
from state and corporate interests since its 
founding in 1994. Today EUSP seeks to continue 
its contribution to independent research by 
hosting ENERPO Research Center under its 
auspices. The goal of this Center is to provide a 
balanced analysis of the energy challenges 
faced by governments and companies world-
wide, with a specific focus on Russia’s role in 
global energy markets.

ENERPO Research Center will also enable 
domestic stakeholders to compare their experi-
ences with international practice in the spheres 
of energy efficiency and sustainable develop-
ment. The main purpose is to  facilitate a more 
informed approach to the development and 
utilisation of energy resources in a 'greener' 
world. We strive to contribute to a better under-
standing of challenges faced by traditional 
energy systems, and our expertise will help 
policymakers and companies to navigate the 
quickly evolving energy landscape. 

ENERPO Research Center creates educational 
programs on sustainable development, inclusive 
of the Paris Climate Agreement and Russia’s 
obligations in environmental protection and 
climate change.

• EUSP joined the Russian Climate Partnership. This impor-
tant step means that ENERPO RC will join its expertise and 
efforts in creating a balanced economy with the leaders of 
Russian business who strive to move toward cleaner energy 
sources and lowering the environmental effect of the busi-
ness activities.
• ENERPO RC published the Practical guide on energy efficient 
projects implementation. The guide analyses the projects in 
Russia’s North-Western region.
• ENERPO RC Executive Director spoke at COP 23. During a 
roundtable in the Russian pavilion, Maxim Titov reported on 
green financing instruments in Russia.
• ENERPO RC started cooperation with UNECE. Main areas of 
cooperation that commenced in 2017 include energy efficiency 
and low-carbon development.
• The Presidential Grant was awarded for the implementation of 
the project: “Interactive Learning Platform of the Russian Arctic: 
People and Infrastructure”. The application was prepared jointly 
by ENERPO Research Center, Center for Science and Technology 
Studies (STS Center), Center for Arctic Social Studies.
• Clean Energy Award was launched. The contest aimed at 
drawing attention to the sustainable development issues, and 
its results were announced at the second international Clean 
Energy Forum.

• Strategic policy development and advocacy for energy 
efficiency and clean energy;
• Climate change and the strengthening of Russia’s position 
in the international climate agenda, in relation to interna-
tional security and the environmentally-sensitive Arctic 
region;
• Development of green financial instruments, promotion of 
sustainable development best practices, and introduction of 
international standards for environmental and social risk 
management.



Climate conference in Bonn: 
An insider’s view

Interview

Abstract

The 23rd Conference of Parties of the United Nations Framework Convention on Climate Change (COP 23) took place in Bonn, Germany, in October 
2017. Maxim Titov, Executive Director of the ENERPO Research Center, was one of the many high-level attendees of the conference. In order to gain 
some insider’s view of the conference, we met with Titov to talk about his takeaways and general experience. Interview was conducted by Irina 
Mironova.

Key words: COP23, Paris Climate Agreement, INDCs, Russia’s climate policy

Maxim Titov

ENERPO JOURNAL: What were the main tasks that the 
conference in Bonn set out to do? What did participants do 
during the conference? It was expected that the mechanisms 
of implementation of the Paris Agreement would be further 
developed. Did this materialize?

MAXIM TITOV: There were three levels of activities during 
the conference.

Firstly, there was the formal level of elaborating on the 
mechanisms of the Paris Agreement. The rules for this are 
expected to be finalized next year in Poland. The experts 
were working on these rules during the COP 23 meeting. The 
work done now was mostly on the methods of measuring 
emission levels, and other topics as well. 

The second level of the conference was practical. Some very 
interested delegations attended the event. For example, the 
representatives of groups strongly affected by climate 
change were present – I am talking about indigenous people 
as well as several island states of the Pacific Ocean. In 
particular, I am talking about Fiji, which was actually chairing 
the conference (it was due to logistical reasons that the 
conference itself was held in Germany despite Fiji’s 
chairmanship). Also, there were a few very active delegations 
from American cities to make a statement: ‘despite the fact 
that the US is quitting the Paris Agreement, we are still on 
board and will pursue our commitment’.

The third level consisted of a bulk of events, or maybe it’s 
better to call them ‘happenings’. For example, there was an 
anti-coal activity with posters in front of the main entrance 
of the conference expo and where the presenters’ faces were 
covered with coal powder: they reminded the visitors of the 
fact that the closest coal-fired power plant was only located 
some 50 km away from the conference site. Their message 
was also that before hosting the event, Germany could have 
stopped coal-fired electricity generation, which Germany did 
not do. 

Concerning Russia’s participation; this year Russia was very 
active, and its presence was much more noticeable than 
during previous years. Russia’s pavilion was probably not the 
most noticeable, but activities were taking place there 
continuously, broadcasting what climate-related activities 
are undertaken in our country.

ENERPO JOURNAL: So what are these Russian activities 
related to the climate change?

MAXIM TITOV: Let me begin answering your question by 
describing the set-out. In Bonn, there were two large halls 
overall: one with the official programme and presentations 
of high representatives (Presidents etc), and another one 
with national pavilions where the agenda was determined 
by the countries themselves. In the large hall with national 
pavilions, people could stroll between the stands and decide 
whether the ‘happenings’ were interesting enough for them 
to stay for a bit longer. The most prominent and noticeable in 
my view were the zones created by India, Indonesia, France, 
Great Britain and Germany. These five pavilions 
demonstrated that these countries really do have something 
to present in terms of climate change mitigation and related 
developments. I did not see China’s pavilion at all in that hall, 
which was rather surprising, given the fact that this country 
does a lot in terms of climate change mitigation, and its 
activities have world-wide implications. From a 
psychological point of view, the best solution was French 
pavilion: it was an open amphitheater, and when walking by, 
visitors were instantly engaged in what was going on there 
(unlike the case of India, where you had to open the door to 
enter, so you had to really decide to go there and make extra 
effort to enter). Germany’s pavilion was also open and it was 
possible to sit down there. So the task of any pavilion was 
not only to present what the country has to present, but also 
in a way to keep attention of the visitors. 

Russia’s pavilion in that sense was a more ‘old-school’ one:a 
closed room with chairs and a stage and there was 
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usually some panel discussion going on. There was also a 
closed section for negotiations. The Russian pavilion had 
theme days: one day was devoted to natural gas, one day 
devoted to nuclear energy, and one day devoted to hydro. 
Russia’s position throughout the forum was that the use of 
natural gas, large-scale hydro and nuclear power generation 
is the most consistent way to prevent a further increase of 
global temperatures by means of decreasing greenhouse 
gas emissions. While I did not manage to attend nuclear 
team’s presentation, I heard of some protests against it.

There was also a series of events organized by Rusal 
[Russia’s largest aluminum company, ed.] at the Russian pavil-
ion. It started with the presentation of Alexander Bedritsky, 
the Special Envoy of the President of Russia for Climate 
Affairs. He presented Russia’s official approach: that we 
adhere to the climate change mitigation efforts and that it 
is very important for Russia. At the same time, there are 
certain considerations which are a source of disagreement 
between some of the counterparts and which prevented 
Russia from acceding to the Paris Climate Agreement. 

Another aspect that Bedritsky mentioned, and that I found 
very interesting, is green financing, with his focus being on 
Russia’s participation in international programs for green 
investment. As a result of the financial sanctions, which are 
affecting some of the largest banks, those banks cannot 
participate in programs of green financing. Some interna-
tional organisations that worked with Russia before no 
longer do that. This is important, because these projects do 
not only concern Russia; for example, in the projects of the 
Global Environment Facility, Russia acts as a donor. The 
message was that even though there are political reasons 
for certain measures taken against Russia, these measures 
must not concern environment and climate change issues, 
because this is our common planet. 

Further, Rusal organized a very informative programme. 
They invited scientists, who are researching the develop-
ment of coral riffs in the Pacific Ocean; these riffs are dimin-
ishing as a result of global warming and these researchers 
presented photographic evidence of that. Furthermore, 
representatives from Rusal itself also presented about a 
new type of aluminium, the production process of one tonne 
of which emits several times less emissions than usual. As I 
understood, one of the energy inputs in the process of 
production is hydro power, which makes it much cleaner 
than when coal-fired power generation is used. As a result, 
when end products are analysed, this should be taken in 
consideration: in the previous steps of the value chain, less 
emissions were emitted, which makes the end product 
cleaner as well. In fact, end product producers should pay 
attention to the carbon impact of the materials that they are 
using. I also presented during this session with the Review 
of Green Financing prepared by the ENERPO Research 
Center. The audience was not very large, but there were a lot 
of questions. 

Besides the Rusal session, there was a round table chaired 
by Gazprom. One of the main ideas here was that Europe

uses too much coal in its power generation. By finalizing 
Nord Stream 2, Gazprom would help Europe to replace 
coal-fired generation with natural gas. If all coal is replaced 
by natural gas in the power generation, this would 
significantly decrease emission levels in Europe. 

ENERPO JOURNAL: Was there any progress in defining the 
mechanisms of the Paris Climate Agreement? How can this 
progress be assessed? How would it be possible to monitor 
compliance with countries’ own Intended Nationally 
Determined Contributions (INDCs), which they started to 
submit after the Paris Agreement came into force?

MAXIM TITOV: Experts have analysed the figures submitted 
so far in the form of INDCs, and it was reported that these 
figures are insufficient to reach climate change mitigation 
targets. Every country submitted a roadmap which it 
considered to be realistic in the current conditions, but 
overall if we sum up these roadmaps, they fall short of 
reaching the limit of global warming by 2˚C (by 2100 
relative to the pre-industrial level, which is considered to be 
a commonly accepted target today in order to avoid 
irreversible effects on the planet). Therefore, the INDCs 
themselves have to become more ambitious. 

However, compliance mechanisms are essentially voluntary. 
It is not possible, for example, to expel a country from the 
UN for falling short of reaching its INDC targets. It is a 
voluntary mechanism and the basic idea is that all 
participants should find it possible to adhere to it. The most 
important question now is how to make it plausible for all 
participants while also making it more ambitious. 

Developed countries should provide assistance to the 
developing nations. The fast-developing countries are 
responsible for large amounts of emissions, while the risk of 
their growth slowing down is not very high, while they 
cannot cope effectively with the emissions increase. The 
largest amount of electricity is generated at coal-fired 
power plants. These developing countries are declaring 
their willingness to participate in emission cutting 
initiatives, but essentially, they are lacking the necessary 
funds. 

ENERPO JOURNAL: What about the role of Russia in the 
process?

MAXIM TITOV: Procedures to meet the goals are being 
negotiated, and the Russian delegation is participating in 
these negotiations. It is a question what Russia’s influence 
on the decisions could realistically be, however; in the light 
of its non-ratified status, the Russian delegation might lack 
the right of vote. In any case, according to the economists’ 
reports, both options for Russia (the Paris Agreement 
ratification versus non-ratification) have certain negative 
effects, or downsides.

The consequences for Russia are not necessarily in the 
realm of climate change: as one of the countries dependent 
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on exports of hydrocarbons, Russia might find itself in a 
difficult position when demand for hydrocarbons starts to 
decrease, and the country has to compete with other 
suppliers of coal, oil and natural gas. The share of oil and gas 
in Russia’s exports earning is declining. However, if by the 
time the need for hydrocarbon imports declines Russia is still 
heavily dependent on these earnings, this creates a whole 
new level of problems. This is not linked to climate per se, but 
has rather serious economic implications. 

Another conclusion from Bonn is that it’s not the first time 
that important developments are taking place in Russia, and 
that we understand the trends as well as the direction we 
need to take. However, Russia is often unable to demonstrate 
its understanding and developments to the international 
community. To put it simply, the PR is not good. In this 
context, I found it rather surprising to be present at the 
climate conference and see our nuclear energy industry 
being advertised. It is commonly accepted that nuclear 
energy is not part of the ’clean energy solution’. Even if it is 
present in energy balance of a country, it is not put in the 
avant guard at the climate conferences and in my opinion, it 
was not justified from the point of view of smart PR to put 
such a focus on it. It seems more adequate to put more stress 
on the development of renewables, such as for example solar 
stations in the far north, distributed generation with the use 
of wind generators and research in hydro generation. Of 
course, nuclear energy is very important in Russia’s energy 
mix, but I find it a big question whether it should be put in 
such a bright spotlight at climate conferences.

 

Maxim Titov
 
Executive Director of the ENERPO Research Center. Maxim is a 
climate finance professional with 12 years of experience 
managing projects at the International Finance Corporation 
(World Bank Group) in Eastern Europe, Central Asia, the Middle 
East and North Africa. He has a successful track record designing 
climate finance programs for financial institutions, trainings for 
bankers, effective advocacy and public policy, marketing and 
communication campaigns. Most recently, Maxim served as 
Project Manager to undertake a market assessment of the clean 
energy sector in Jordan with the Global Green Growth Institute.  

Address for correspondence: 
mtitov@eu.spb.ru
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are designed to provide ENERPO students with 
insights of those with first-hand experience 



NATURAL GAS HUBS IN the ASIA PACIFIC REGION: 
A BI-PRODUCT OF NATIONAL GAS MARKET
DEVELOPMENTS?

Analysis

Abstract

The Asia Pacific is the one of the largest natural gas consuming and importing regions in the world. Nevertheless, domestic markets 
in the Asia Pacific are at an earlier stage of liberalization than the North American and European markets; the Japanese, Chinese 
and South Korean natural gas markets have been liberalized gradually. Recently these countries have accelerated energy market 
reforms as a result of various challenges each county is facing. In accordance with energy market reforms and the increasing volume 
of liquefied natural gas (LNG) trading in the Asia Pacific region, three countries – Singapore, Japan and China – are working towards 
establishing LNG hubs. 

Key words: LNG, natural gas hub, Asia Pacific markets

Jinsok Sung, Irina Mironova

The price of natural gas is one of the most fundamental 
features of the market. The price is crucial for ensuring that 
natural gas resources are effectively developed and 
distributed; it provides a signal to producers about the 
need/opportunity to invest in upstream development, and 
it provides a signal to the consumer about the 
competitiveness of natural gas against other fuels. It is 
generally perceived that a market exchange provides the 
most consistent way of price discovery in the natural gas 
market. Importantly, all currently functioning natural gas 
trading hubs (spots where deals are attributed), such as 
Henry Hub in the US, TTF in the Netherlands, and NBP in 
the UK, all developed based on physical pipeline 
infrastructure. At present, there is no single platform that 
deals purely with liquefied natural gas (LNG) trading. This 
makes the future development of the Asia Pacific market a 
very interesting case, which potentially can bring about a 
fundamental change in natural gas trading on a global 
scale.

Natural gas trade in the Asia Pacific region is characterized 
by large volume of consumption and high dependency on 
imports. But what makes it essentially different from the 
North American or European market is the dominance of 
LNG trade flows compared to the volume of natural gas 
traded by pipeline. This has both geographical and 
historical reasons: while in some cases building pipelines is 
not viable because of the distance (for example, to bring 
gas from Algeria to Japan), in others this is due to political 
reasons (for example, between Russia and South Korea via 
the territory of DPRK). The basic instrument of natural gas 
trade in the region is bilateral long-term contracts, which 
were concluded by major Asian players such as Japan, South 
Korea and Taiwan for periods of up to 20-30 years, the 
prices of which are largely indexed to crude oil prices. This 
mechanism prevails in the regional natural gas trade today.

Market changes observed in Japan, China and South Korea

demonstrate the increase of importance of competitive 
mechanisms on the national levels. This may well have 
spillover effect on the regional market and lead to the forma-
tion of a regional gas trading hub. In this article, we will look 
at four countries in the East Asian region (Japan, China, South 
Korea and Singapore), their roles and the possible benefits in 
the creation of a natural gas hub.

NATURAL GAS MARKET REFORMS IN EAST ASIA:
A BRIEF UPDATE 

The year 2017 marked an important turn in national develop-
ments in natural gas markets in the Asia Pacific Region: Japan 
saw its next stages in market liberalization in natural gas, 
electricity and heating sectors and China might have crossed 
the watershed between import parity netback pricing and 
market pricing while Korea announced its ambitions to break 
up monopolies in the natural gas and electricity sectors. 
Below we will have a look at the details of these develop-
ments and examine whether these changes bear the poten-
tial to transform the structure of the regional gas market.

Natural gas market reform in Japan

Japan is one of the largest importers of natural gas and the 
largest buyer of LNG in the global market, with nearly 100% 
import dependency. Infrastructure and the natural gas trans-
portation system in Japan traditionally belonged to vertically 
integrated private energy companies. Regional monopolies 
were allowed to prevent multiple investments. As a result, 
natural gas transportation systems of different prefectures 
are not well connected to each other. The problem exists in 
various sectors, including in natural gas and electricity. This 
created some serious problems after the disaster at the 
Fukushima nuclear power plant (NPP) in 2011,after which 
the nuclear sector of the country was put on hold to undergo 
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safety checks. Regions facing electricity shortages could not 
receive adequate amounts of neither natural gas not 
electricity from adjacent provinces. The imports of fossil 
fuels, including LNG, increased substantially, while this 
coincided with a period of historically high prices for oil and 
LNG. As a result, energy market reforms were accelerated1. 
Energy market reforms in Japan aim to overcome the 
disconnectedness of the networks as well as to promote new 
business models for energy companies. 

Directions for the natural gas sector development were 
summarized in the Gas Business Act (see Table 1) and 
include: ensuring security of supplies; decoupling gas prices 
from the oil price and ensuring the lowest possible rates; 
expanding the areas serviced by gas companies through 
greater diversity of retail choices for gas companies and 
pricing plans for gas consumers; diversifying the uses for 
natural gas.

Before this liberalization of the natural gas retail market, it 
was divided into two sectors: the liberalized sector and

regulated sector. Consumers had the right to choose 
suppliers if their consumption exceeded 100  000 cubic 
meters per year. If annual consumption was less than 100 
000 cubic meters per year, the regulated tariff was applied 
(see Table 2). With the implementation of the Gas Business 
Act, the regulated sector now became fully competitive. 4

The reforms in the natural gas sector are part of an overall 
energy sector liberalization effort. The developments across 
natural gas, electricity, heat sectors and in the field of 
regulatory oversight are all part of a wider energy retail 
market reform Roadmap (see Table 3). 

In our view, these significant changes in the energy sector in 
Japan may have serious regional implications. One particular 
reason is that liberalization of the gas market also concerns 
the LNG sector. Besides access to the pipeline infrastructure, 
the government plans to facilitate access to LNG import 
terminals and other LNG infrastructure as well. Companies 
only need to officially notify the regulator at the beginning 
of their activities and receive permission. As of 2017, 37 
business entities (mainly electricity generating companies) 
have been registered as new gas retailers and have started 
launching their gas retail business. In 2022, the pipeline 
sectors are to be legally unbundled from their 
manufacturing or retail gas business sectors. 7

Table 1. Japan’s Gas Business Act summary

Source: International Energy Agency (IEA) and Ministry of Economy, Trade and 
Industry Japan (METI)3

Liberalization of the natural gas retail market

 1. Expand retail competition to the residential 
sector in 2017, opening a new market

 2. Revise business license categories under the 
Gas Business Act in line with full retail 
competition: LNG terminals (notification), general 
gas pipeline services (permission), specified gas 
pipeline services (notification), and retailers 
(registration)

 3. Ensure third-party access to LNG terminals 

Unbundling the gas pipeline service sector

2017

2022

 1  Agency for Natural Resources and Energy Japan, 2015. Energy market reform 
in Japan. Available at: 
<http://www.enecho.meti.go.jp/en/category/electricity_and_gas/energy_syste
m_reform/> [Accessed 29 April 2018].

Ministry of Economy, Trade and Industry Japan, 2013. Electricity system reform. 
Available at: 
<http://www.meti.go.jp/english/policy/energy_environment/electricity_system
_reform/outline.html> [Accessed 29 April 2018].

 2  Agency for Natural Resources and Energy Japan, 2015.

 3  International Energy Agency, 2013. Developing a Natural Gas Trading Hub in 
Asia. [pdf] Available at: 
<https://www.iea.org/publications/freepublications/publication/AsianGasHub
_FINAL_WEB.pdf> [Accessed 29 April 2018]. Ministry of Economy, Trade and 
Industry Japan, 2015. Bill for the act for partial revision of the electricity 
business act and other related acts (outline). [pdf] available at: 
<http://www.meti.go.jp/english/press/2015/pdf/0303_02a.pdf> [Accessed 29 
April 2018].

 4  Ministry of Economy, Trade and Industry Japan, 2015. Bill for the Act for 
Partial Revision of the Electricity Business Act and Other Related acts 
(outline).

5  Ministry of Economy, Trade and Industry Japan, 2015. 

7    Matsuo, T., Fujimoto, Y., 2017. Energy Market Reform and Surveillance 
Commission in Japan. The Icer Chronicle. Available at: 
<http://icer-regulators.net/article/energy-market-reform-and-surveillance-co
mmission-in-japan/> [Accessed 29 April 2018]. 

 

Table 2. Liberalized and regulated segments of the gas market before the 
adoption of the Gas Business Act

Source: adapted from METI
 

 Liberalized sector Regulated sector 

Annual 
consumption 

>100 000 m 3 <100 000 m 3 

Market volume ¥1,7 trillion 
(= $14,2 billion, €12,6 

billion) 

¥2,4 trillion 
(= $20 billion, €17,8 

billion) 

Type of customers Large factories / 
buildings 

Medium factories / 
buildings 

Small factories 

Small shops 
Residential customers 

Number of 
contracts 

0,1 million Residential customers:  
24,7 million 

Small shops and 
offices:  

1,2 million 

Share of total gas 
supply 

64% 36% 



Table 3. Roadmap of the energy retail market reform in Japan                             Source: Adapted from Masato Sasaki6

Figure 1. Types of natural gas prices along the supply chain

Terms and abbreviations:
Wellhead price: natural gas price, which reflects the cost of production. 
FOB (Free-on-Board) price: LNG price at the loading port, which reflects the cost 
of production, processing and transport to the LNG terminal, as well as liquefac-
tion fee. The FOB price does not include transportation in LNG cargo, insurance 
and regasification.
DES (Delivered ex-ship) price: LNG price at the receiving port, which includes the 
cost of the LNG as well as that of transportation to the terminal. Recently, the 
abbreviation DAT (Delivered at Terminal) is used to reflect the same term.
Hub price: price of natural gas at the hub, or a designated point of custody 
transfer.
City gate price: price of natural gas at the entry of municipal distribution system, 
which usually reflects the cost of production and transportation all the way to the 
city or is regulated by the authorities to reflect the price of competing fuels 
and/or the purchasing capacity of large and small users in any given municipality.

Source: International Gas Union9

6  Sasaki, M., 2018. Japan’s gas policy focusing on LNG strategy, Tokyo: CWC 
Japan LNG Gas Summit

8 D In 2015, Chubu and Tepco joined their efforts to create ‘Japan’s Energy 
for a New Era’ (JERA) in order to achieve greater flexibility in natural gas 
trade while maintaining security of supply. As of 2018, CNOOC and Kogas 
are collaborating with JERA in developing upstream assets across the 
world, creating LNG transport fleet, developing trading operations and 
negotiation new contracts without the destination clauses.November 
2016]

9  International Gas Union, 2011. Wholesale Gas Price Formation: A Global 
Review of Drivers and Regional Trends. P. 8. 

What this means for the regional and global LNG market is 
that more Japanese companies will refer to the spot market 
in order to meet their obligations in the domestic market as 
they gain access to both infrastructure and customers. This 
explains the overall interest of Japanese companies towards 
more flexible conditions for natural gas procurement 
(including less rigid terms of long-term contracts8 as well as 
a fully functioning regional gas trading hub for spot deals 
and hedging operations). But this reform does not yet 
provide sufficient basis for creating such natural gas trading 
hub in Japan itself.

Natural gas market reform in China

China is one of the most prominent players in the natural gas 
market: not only did it overtake South Korea as the second 
largest importer of LNG in 2017, but it is also actively 
expanding its pipeline imports. Due to the nature of China’s 
gas import strategy (a ‘compass’ of gas import routes 
connects the country with Central Asia, Southeast Asia, world 
LNG markets and potentially Russia) and its sheer size, 
developments in this market carry the potential of China 
taking on an integrator’s role in the Asian natural gas market.

As of 2018, China’s natural gas market looks closest to 
actually realizing a natural gas trading hub, but the situation 
in the natural has market of this country was certainly not 
like this before. Until 2011, the market was largely regulated, 
with the government setting the levels of wellhead prices as 
well as the prices for end users (for clarification of various 
types of prices, see Figure 1). 
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 2015 2016 2017 2020 2022 

Natural gas   Full retail 
competition 
 

 Legal unbundling of the 
pipeline sector (targeting 
largest companies) 

Electricity Establishing the 
Organization for 
Cross-regional 
coordination of 
transmission 
operators 

Full retail 
competition  

 Legal unbundling 
of transmission 
and distribution 
segments 

 

Heat  Full liberalization    

Regulation Establishing a new 
regulatory authority 
(electricity-related 
services) 

Adding gas and 
heating services to 
the list of 
responsibilities of 
this authority 

   

 

9



Figure 2. Natural gas pricing reform in China: Chronology

Source: Adapted from SIA Energy16

10

10  China National Development and Reform Commission

11  Petelin, E., 2016. Как реформа ценообразования на природный газ 
повлияет на газовый сектор Китая. Center of Energy Policy Analysis 
of Higher Schools of Economics. [pdf] Available at: 
<https://www.hse.ru/data/2016/12/21/1112026807/Gas%20Price%20Ref
orm%20in%20China.pdf> [Accessed 29 April 2018].

12 Incremental volume – in excess of 2012 volumes for non-residential 
sectors linked to LPG and fuel-oil import prices. IEA, 2014. The Asian 
quest for LNG in a globalizing market. [pdf] Available at: 
<https://www.iea.org/publications/freepublications/publication/PartnerCo
untrySeriesTheAsianQuestforLNGinaGlobalisingMarket.pdf> [Accessed 29 
April 2018].

This system was not productive: gas companies would 
experience significant difficulties because of the gap 
between international LNG prices and domestic prices. A low 
level of domestic prices also inhibited natural gas 
exploration and production efforts domestically. Overall, the 
regulated gas pricing system created obstacles to the 
expansion of natural gas within China’s energy mix, which 
has become imperative ever since the PRC took a path 
toward cutting emission levels.

Fundamental changes have been introduced in the gas 
sector in China this decade. Since 2011, China makes 
consistent steps to move away from price regulation (or 
cost-plus principle) toward market-based pricing.

In December 2011, the National Development and Reform 
Commission (NDRC) introduced pilot netback pricing in the 
Guangdong and Guangxi provinces.10 The system was 
applied to the industrial, transportation and electricity sector. 
Maximum gas prices at the city gate in these provinces 
became linked to the mazut and LPG price imported in 
Shanghai by a ratio of 60:40 with a discount of 10% whilst 
the weighed purchasing capability of citizens in each region 
was also taken into account.11

The next step was undertaken in July 2013, when the NDRC 
announced a two-tiered city-gate price system for 29 
provinces. Prices in the municipalities were defined by a base 
demand and the price of incremental gas volumes.12 Natural 
gas consumption exceeding the 2012 level was classified as 
the ‘incremental volume’. 

The price of natural gas consumption beyond the ’base 
demand’ was indexed to the import price of mazut and LPG 
in Shanghai at a ratio of 60:40 with a discount of 15%. The 
price in each region was weighed by the transportation 
costs from Shanghai and the purchasing power in each 
region.13 Therefore, in each region, the price ceiling and the 
base demand price were at a different level. In 2015, the 
NDRC announced that China officially ended its two-tier gas 
pricing system. The ‘incremental’ city-gate prices were cut 
and the factual city-gate prices were raised in every 
province in order for the two different gas prices to 
converge. 14

In 2017, the NDRC announced a new stage in its natural gas 
market reform: regulation of non-residential city gate price 
is now to be removed. Gas companies are encouraged to 
gradually split sales and pipeline businesses to promote a 
market-based pricing mechanism and the government is 
only to step in when abnormal price fluctuations occur.15 
Finally, at the end of 2017, it was announced that the 
creation of a Chinese gas index is one of the priorities, and 
there are two exchanges now trading natural gas: Shanghai 
and Chongqing. These developments suggest that the 
Chinese natural gas market moves toward a principally new 
stage in its development. As summarized below (Figure 2), 
the movement is logically geared towards the market 
pricing of natural gas.

13  Petelin, E., 2016. Как реформа на ценообразования на природный газ 
повлияет на газовый сектор Китая. 

14  Sino Oil and Gas limited, 2015. China officially ended its two-tier gas 
pricing system. Available at: 
<http://www.sino-oilgas.hk/html/news_industry_o.php?id=298694> 
[Accessed 29 April 2018].

15  China Daily, 2017. China unveils market reform for oil and gas industry, 
[online] 22 May. Available at: 
<http://www.chinadaily.com.cn/china/2017-05/22/content_29437500.htm
> [Accessed 29 April 2018].

16  Li Y., 2017. China’s LNG Demand & Reform Outlook, Beijing. SIA Energy. 
Available at: 
<http://www.oilandgascouncil.com/sites/default/files/files/YAO%20LI%20-
%20SIA%20ENERGY_0.pdf> [Accessed 29 April 2018].



17 Ministry of Trade Industry and Energy Korea, 2016. Reform of State 
Organization at Energy, Environment, Education sectors. Available at: 
<http://www.motie.go.kr/motie/ne/presse/press2/bbs/bbsView.do?bbs_seq_n
=158304&bbs_cd_n=81> [Accessed 29 April 2018].

18 Ministry of Trade Industry and Energy Korea, 2014. Korea Energy Master 
Plan - outlook & policies to 2035. Available at: 
<http://www.motie.go.kr/common/download.do?fid=bbs&bbs_cd_n=72&bbs_
seq_n=209286&file_seq_n=2> [Accessed 29 April 2018].

19 Ministry of Trade, Industry and Energy of Republic Korea, 2016. Reform of 
State Organizations at Energy, Environment and Education Sectors. 

20 Sung, Jinsok., 2017. Азия в поисках хаба. Нефтегазовая Вертикаль.11, 
68-70. Available at: 
<http://www.ngv.ru/magazines/article/aziya-v-poiskakh-khaba/?sphrase_id=
137112> [Accessed 29 April 2018].

What will be the outcomes for the regional and global gas 
markets? Firstly, it is important to mention that China has 
created a set of pre-conditions for competitive price 
discovery (removal of regulated prices). Secondly, China is 
currently making steps to launch a gas price index. If such an 
index earns the trust of outside players, it may serve as the 
regional index as well. Therefore, changes in the national gas 
market of China can have a transformative influence on the 
regional gas market structure. 

Energy market and state energy company reform in South 
Korea

Together with Japan and China, South Korea is one of the 
largest players in the LNG market, and until 2017 it was the 
second largest importer of LNG after Japan, until overtaken 
by China. The natural gas market of the Republic of Korea is 
characterized by the monopolistic role of the national 
champion, Korea Gas Corporation (Kogas) but currently, the 
natural gas market in Korea is also experiencing some 
changes.

In 2016, the government of the Republic of Korea declared a 
reform of state gas and electricity companies, affecting of the 
state monopolies Korea Gas Corporation (Kogas) and Korea 
Electric Power Corporation (Kepco). Traditionally, Kogas was 
the sole seller of natural gas in the wholesale market and in 
addition to that, Kogas has always been the largest importer 
of LNG in the country, being responsible for over 90% of all 
LNG imports. 

Companies in the electricity and industrial sector, such as 
Posco, GS Energy, SK E&S, Korea Midland Power (Komipo) and 
S-Oil, could import LNG only for their own consumption.
The ineffectiveness of these state companies in the natural 
gas and electricity sector led to an increase of corporate debt 
however, which eventually motivated the government to 
begin with reforms. The liberalization of the electricity and 
gas markets was part of these reforms; the government 
opened the door for private companies to the market. New 
legislation will facilitate the import of LNG by private 
companies as well as the use of gas pipelines and access to 
gas storage and LNG terminals owned by Kogas.

The liberalization of the gas market is aimed at strengthen-
ing competition in the gas and electricity market. However, it 
will take some time: private companies will gain access to 
the wholesale market only after 2025 (see Table 4), while 

Kogas has large contracted volumes of LNG under long-term 
contracts all the way until 2024. Moreover, the timetable of 
the liberalization of the electricity retail market is not yet 
announced.

There is a possibility that in 2019, a fundamentally different 
approach will prevail in Korea’s energy policy however. In 
January 2019, the new edition of the “National Energy Master 
Plan” (which is updated every five years) will be published. 
The National Energy Master Plan is a comprehensive 
document that covers all energy sectors, and systematically 
links and coordinates energy-related plans from a macro 
perspective. The expectation of a new focus in energy policy 
comes from the fact that the newly elected administration 
puts more emphasis on the promotion of clean energy 
sources such as renewables. The administration also stresses 
the need to decrease consumption of coal and increase the 
role of natural gas. Gradual retirement of nuclear plants is 
another factor in the policy change; permissions for new 
generating capacity are not being granted, while the existing 
licenses are not being renewed. Overall, it is expected that 
‘green energy’ will be the beneficiary of the new energy policy 
in Korea and in line with that, it is expected that natural gas 
will be heavily used as a cleaner (‘bridging’) fuel on the road 
to the renewables era.18 This potential change in the reforms 
puts the pricing of natural gas and electricity at the center of 
the reform.

Currently, the prices for both natural gas and electricity are 
regulated. They are linked to the import price of the fuel and 
the exchange rate. There are no plans yet to change the 
pricing system; therefore, liberalization of the natural gas 
and electricity markets in Korea will remain at a relatively 
low level for a longer time due to the lack of retail and 
wholesale market competition and absence of unbundling in 
the midstream sector.19 The situation looks similar to that of 
Japan, with only one difference: in Korea, the role of the 
monopolist players is stronger, which makes market 
liberalization something more of a long-term, and quite 
distant perspective. At the same time, it is important to 
mention that Korean companies share the newly founded 
Japan’s Energy for a New Era’s (JERA) – an innovative energy 
company with a focus on LNG and trade-liberalization –  
aspirations toward more flexible conditions for natural gas 
trade. However and also similarly to Japan, despite these 
priorities, the gas market does not yet provide basis for the 
creation of a natural gas trading hub.20

11

Natural gas market   
reform 

New legislation allows companies other than Kogas       
to import LNG and to use gas storages and gas          
pipelines. However, liberalization of natural gas      
market is planned only after 2025. 

Electricity market  
reform 

Liberalization of the electricity retail market. Private       
companies other than the state monopoly, Korea       
Electric Power Corporation (Kepco) can sell      
electricity. Creation of a new market and business        
model. 

Table 4. State energy company reform in Korea

Source: Ministry of Trade Industry and Energy of Korea17
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21 Carlson, D., Yu, C., Lunt, A., 2016 Creating an Asian Market for LNG – 
Introduction to FOB Singapore SGX LNG Index Group (‘SLInG’). SGX. 

22 Singapore FOB – price ‘Free on Board’ at Singaporean port.

23 North East Asia DES – price in Japan, China and South Korea. 

24 DKI DES – price ‘Delivery ex-ship’ in Dubai, Kuwait and India.

25 Inajima, T., Stapczynski, S., 2016. Bloomberg, [online] 25 January. SGX seeks 
to break LNG's link to oil with Singapore SLInG. Available at: 
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28  Tokyo Commodity Exchange, 2017. TOCOM Announces Launch of New LNG 
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http://www.tocom.or.jp/news/2017/20170403-2.html > [Accessed 29 April 
2018].

29 Rogers H., Stern J., 2014. Challenges to JCC Pricing in Asian LNG Markets. 
Oxford Institute for Energy Studies.
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Natural gas hubs and exchanges in the Asia 
Pacific region

As we saw earlier, all of the three of the major 
gas-consuming Northeast Asian countries are working on 
restructuring their natural gas sectors as part of wider energy 
sector reform agendas focused on overcoming domestic 
issues. In Japan, the main problem is the lack of connectivity 
between the regions and the lack of competition. In China, 
the cost-plus pricing approach used to create problems for 
the expansion of domestic gas production and undermined 
international activities of the Chinese companies because of 
the gap between lower domestic prices and higher LNG 
prices, while the role of natural gas in the energy sector 
overall remained insufficient to help China reach its 
emission reduction targets. The Republic of Korea tries to 
reform the natural gas sector led by the state corporations. 

In all of the cases, we see definitive interest toward finding a 
regional price index. The motivations behind this interest are 
two-fold. Firstly, all three importers are interested in a price 
index that would be independent of the oil price movement. 
Secondly, it is important for LNG buyers to be able to 
purchase natural gas from the spot market to cover seasonal 
peaks and other unforeseeable peaks in demand. A liquid 
regional natural gas trading hub providing a price index as 
well as the opportunity to conclude spot deals and hedge 
risks would be a solution to both of these motivations.

However, despite the fact that prominent players are 
interested in the possibility to purchase gas from a hub 
within the region, the viability of setting up such a hub is 
rather limited. Below we will review the hub launching 
potential in three jurisdictions: Singapore, Japan, and China. 

Singapore

Singapore is already one of major oil trading and financial 
hubs in the world. It is also located on route of a significant 
part of the LNG deliveries to the Asia Pacific region (those 
that originate in the Middle East have to pass through the 
Malacca strait). It is quite logical that if LNG importers want 
to find a spot convenient to attribute their deals to, 
Singapore serves as very handy choice due to its 
geographical location and trading infrastructure. Moreover, 
existing energy trading companies and financial institutes in 
Singapore provide a favorable business environment for the 
development of a natural gas hub. The Singapore Exchange 
(SGX), which has been serving as a trading platform for a 
number of commodities since 1999, started spot LNG trades 
on a platform called Sling (abbreviation of SGX LNG Index 
Group) in 201421. The Sling spot LNG price index has three 
categories: Singapore Sling FOB22, Northeast Asia Sling DES23  
and Dubai/Kuwait/India Sling DES.24

At the SGX, bilateral over-the-counter trades are conducted 
and cleared by the SGX. LNG futures and swap deals at the 
SGX are tied to Sling spot price index. 

However, the volume of trades on the SGX is relatively 
small25, while Japan and China are working on launching 
their own exchanges instead of trading in Singapore.

Japan

In 2016, the Japanese government officially announced a 
policy of de-linking the LNG price from crude oil prices in 
favor of an LNG pricing mechanism, based on the Japan 
Over-the-Counter-Exchange (JOE), which was established in 
Tokyo in 2014. JOE aims to be an international platform for 
LNG trade by the early 2020s. Originally, it was a joint 
company of the Tokyo Commodity Exchange (TOCOM, 60%) 
and the Singaporean group GINGA (40%) but since April 2017, 
JOE has become a 100% subsidiary of TOCOM.26 At the time of 
creation, JOE did not have a lot of support from Japanese 
companies, since these had enough long-term contracts to 
supply their customers and therefore, trading activity has 
thus far been low. Indeed, the first deal was concluded in July 
2015, which was more than a year after the establishment of 
platform.27 In April 2017, JOE launched physical and 
cash-settled swap contracts based on the JKM DES (Japan 
Korea Marker, a price assessment published by Platts; DES 
stands for ‘delivery-ex-ship’).28

Japan faces the problem of a high degree of contracted 
demand on its way to introducing a gas trading hub. An 
active entrance to the spot LNG market was caused by the 
Fukushima accident. Currently however, in the context of 
nuclear power plants re-start, the only way to change 
prevailing pricing mechanisms for natural gas is to negotiate 
a shift from JCC indexation to alternative formulas within the 
already existing long-term contracts.29 Overall, Japan so far 
does not use spot indexation itself as a result of the share of 
long-term contracts in overall demand as well as the 
absence of adequate local indices. Therefore, the chances of 
Japan providing a regional benchmark in the future are 
rather low.

China

Many consider China to be the most prospective candidate 
for the role of  Asian LNG hub thanks to its considerable
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city of Chongqing is located in the province of Sichuan, 
where the largest shale gas production site in China is locat-
ed. Also, the province is connected by a pipeline with Myan-
mar and potentially with LNG routes bypassing the Malacca 
strait, through a regasification plant under construction in 
Myanmar and an already functioning pipeline. Trunk 
pipelines from Central Asia also reach this province. The 
Chongqing natural gas exchange was created in 2017, and its 
functioning is targeted at the creation of a Chinese natural 
gas price index that would have regional prominence and 
help to create a proper price benchmark. 

Overall, China’s potential of hosting a natural gas trading hub 
is stronger than that of Japan. Given the higher volumes and 
strong continuous increase in gas demand in China, there is 
every reason to assume that at least one of the hubs devel-
oping there now has the potential to become the most liquid 
hub in Asia, which would be reliable for market participants 
from outside China as well. 

Republic of Korea

South Korea does not aspire to be a global or regional LNG 
hub or exchange. Even if it had such ambitions, at the 
moment, it does not look likely that they could be realized. A 
low level of liberalization of the domestic natural gas market 
and a lack of competition in the wholesale market hinder the 
establishment of a natural gas hub. Kogas is the sole seller in 
the wholesale market and the existence of such a monopo-
list does not allow for any kind of competition and deprives 
the country of any chances to create a hub or exchange.

The best candidate?

In all of the potential hubs discussed above (and summarized 
in Table 5), there is a problem in terms of a lack of liquidity. 
Essentially, this means that it is not easy to conclude the 
sales-and-purchase agreements. But it has to be stressed 
that this is not unique for the Asia Pacific region: LNG trade 
is also less liquid than pipeline network–based deals in 
other regions. Asian Pacific players are conducting a unique 
experiment, and its outcome in the form of shaping a hub 
will have global implications. In this regard, China has a 
relative advantage over Japan and Singapore because of the 
following factors:

          1. All of the potential hubs in China have both LNG and            
 pipeline supplies;
          2. The trade volume of the Chinese market is the largest  
 out of all the countries in the Asia Pacific region;
          3. The government makes consistent steps to liberalize  
 the market and introduce competitive pricing;
          4. The pipeline network in this country is integrated and  
 connects different regions not only inside China, but  
 also across Asia (including Central and Southeast   
 Asia).

 volume of indigenous natural gas production and its diverse 
import sources such as LNG and pipeline imports. 

China houses the very first platform in the Asia-Pacific region 
that started trading LNG: the Shanghai Petroleum Exchange 
(SPEX). It was established in 2006 by several Chinese state 
oil companies (CNPC, Sinopec, CNOOC) and originally facili-
tated the trading of crude oil and petroleum products. SPEX 
started to trade LNG and LPG in 2010, but these trades have 
continuously lacked liquidity.

Despite being the first, SPEX is not the only exchange in 
China dealing with energy products. Pipeline gas, LNG and oil 
products are also traded at the Shanghai Petroleum and 
Natural Gas Exchange (SHPGX). SHPGX was formed within 
the framework of a strategic alliance between Xinhua News 
Agency and the NDRC, thus its status among Chinese 
exchanges is rather special because of the state support. The 
SHPGX was officially launched in November 2016, after 16 
months of trial operations. During the first 10 months of 
operation, the volume of pipeline gas trading reached 15.4 
bcm, whilst LNG trades reached 1.32 bcm.30 The trading 
volume of natural gas (including both physical and cash-set-
tled contracts) reached 50 bcm in 2017.31 These figures 
indicate that the SHPGX has the potential to become the 
most liquid natural gas exchange in Asia and this trading 
platform does indeed seek to position itself as China's main 
natural gas trading hub, similar to Henry Hub in the US or the 
NBP in the UK. There is also a potential of becoming the 
single most important natural gas trading platform in the 
Asia-Pacific region.32 However, it now it has a potential 
competitor in Chongqing.

The Chongqing natural gas trading exchange is the newest 
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Table 5. Natural gas trading platforms in Asia Pacific region

Source: Reuters, Platts, ICIS, China Daily, Neftegazovaya Vertikal

city of Chongqing is located in the province of Sichuan, 
where the largest shale gas production site in China is locat-
ed. Also, the province is connected by a pipeline with Myan-
mar and potentially with LNG routes bypassing the Malacca 
strait, through a regasification plant under construction in 
Myanmar and an already functioning pipeline. Trunk 
pipelines from Central Asia also reach this province. The 
Chongqing natural gas exchange was created in 2017, and its 
functioning is targeted at the creation of a Chinese natural 
gas price index that would have regional prominence and 
help to create a proper price benchmark. 

Overall, China’s potential of hosting a natural gas trading hub 
is stronger than that of Japan. Given the higher volumes and 
strong continuous increase in gas demand in China, there is 
every reason to assume that at least one of the hubs devel-
oping there now has the potential to become the most liquid 
hub in Asia, which would be reliable for market participants 
from outside China as well. 

Republic of Korea

South Korea does not aspire to be a global or regional LNG 
hub or exchange. Even if it had such ambitions, at the 
moment, it does not look likely that they could be realized. A 
low level of liberalization of the domestic natural gas market 
and a lack of competition in the wholesale market hinder the 
establishment of a natural gas hub. Kogas is the sole seller in 
the wholesale market and the existence of such a monopo-
list does not allow for any kind of competition and deprives 
the country of any chances to create a hub or exchange.

The best candidate?

In all of the potential hubs discussed above (and summarized 
in Table 5), there is a problem in terms of a lack of liquidity. 
Essentially, this means that it is not easy to conclude the 
sales-and-purchase agreements. But it has to be stressed 
that this is not unique for the Asia Pacific region: LNG trade 
is also less liquid than pipeline network–based deals in 
other regions. Asian Pacific players are conducting a unique 
experiment, and its outcome in the form of shaping a hub 
will have global implications. In this regard, China has a 
relative advantage over Japan and Singapore because of the 
following factors:

          1. All of the potential hubs in China have both LNG and            
 pipeline supplies;
          2. The trade volume of the Chinese market is the largest  
 out of all the countries in the Asia Pacific region;
          3. The government makes consistent steps to liberalize  
 the market and introduce competitive pricing;
          4. The pipeline network in this country is integrated and  
 connects different regions not only inside China, but  
 also across Asia (including Central and Southeast   
 Asia).

Conclusion

Three Northeast Asian countries, Japan, China and the Repub-
lic of Korea, are the world’s leading importers of LNG. All 
three countries have transformed their domestic natural gas 
markets in order to have more competition. Their national 
efforts may well have a spillover effect on the regional 
market, since it is important for LNG buyers to move away 
from oil indexation toward a pricing principle that would 
reflect market conditions in the natural gas market (instead 
of the oil market). This naturally creates the demand for the 
launch of a regional natural gas trading hub. In this context, 
gas exchanges have been launched in Singapore, Japan and 
China. When looking at these exchanges, we can conclude 
the following: 

   Japanese companies have large volumes contracted and 
because of that they have not been able to engage in trading 
at the newly created hub in Japan. LNG buyers plan to get rid 
of oil price indexation in long-term contracts, so a function-
ing hub that provides a price benchmark (whether in Japan 

or in another location in the Asia Pacific region) is definitely 
within their interest. 

   Singapore meanwhile seeks to become the center of phys-
ical trades of LNG at the regional and global level. Its 
position as an established oil trading hub and the existence 
of a high number of energy companies and financial institu-
tions in the country can help to strengthen its position as an 
LNG trading center. 

 China has several potential hubs. One of them is the 
Shanghai Petroleum Gas Exchange (SHPGX), which aims to 
position itself as the main natural gas hub in China, and 
later to become an international platform for the pricing of 
hydrocarbon resources in the Asia Pacific Region. Initial 
results show that the SHPGX is producing more positive 
results than other exchanges in the region. Another poten-
tial hub is the Chongqing Natural Gas Trading Exchange, 
which is a newly created entity with large ambitions and 
potential as well. Many consider that China is the most 
prospective candidate for the role of becoming an Asian gas 
hub thanks to its considerable volume of indigenous natu-
ral gas production and its diverse import sources such as 
LNG and pipeline imports. 

 

 Exchange/hub (founders) Traded items Year of launch 

Singapore SGX – Energy Market Company 
(subsidiary of SGX – 100%) 

Singapore Sling (Singapore LNG Index Group) FOB  

North Asia Sling DES (Korea Japan China Taiwan) 

Dubai/Kuwait/India Sling DES 

SGX 1999 

SLING 2015 

Japan JOE (Japan Over the Counter Exchange)  

TOCOM (100%) 

Physical/LNG (OTC – bilateral settlement) 

Physical/LNG (JKM-differential/OTC – bilateral 
settlement) 

JKM Swap (financial – cash settled) contract (OTC 
– cleared by CME) 

DES Japan Swap (OTC – cleared by CME)  

TOCOM 1984 

JOE 2014 

China SPEX (Shanghai Petroleum Exchange) 

Shenergy, Petro China, Sinopec, CNOOC, 
Sinochem 

LNG/LPG 

 

SPEX 2006  

(LNG/LPG – 2010) 

 

SHPGX 

Xinhua News Agency, Petro China, 
Sinopec, CNOOC, Shenergy Group, Beijing 
Gas Group, ENN Group, Hong Kong and 
China Gas Co., Ltd. (Towngas), China Gas 
Holdings Limited and China Huaneng 
Group. 

LNG, pipeline gas, oil products SHPGX 

Beginning of trial 
period 2015  

Official launch 
2016  

 

Chongqing natural gas trading exchange  2018 
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Lack of liquidity is a characteristic of all the potential hubs 
discussed in this paper. It should be noted, however, that 
there is no other place in the world where LNG trading is 
more active than in the Asia Pacific region but that there is 
not enough trading activity to support LNG hubs in the 
global market overall. This is due to the difficulties of trans-
portation and storage related to this fuel; the large capital 
investments required in LNG infrastructure restricts the 
number of market participants. Therefore, it can take more 
time for the LNG market to develop compared to the oil 
market, for example, and the path to a liquid and reliable 
LNG trading hub is complicated and unpredictable. However, 
thanks to a number of advantages of natural gas (such as 
being the cleaner fossil fuel and its price-competitiveness as 
a transportation fuel), LNG trading activities will continue to 
grow, and the role of LNG hubs will strengthen over time.
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Renewable Energy Sources in the Isolated 
Communities of the Russian Arctic

Book Review

Abstract

Hilma Salonen, visiting researcher from the Helsinki University, reviews the book: Renewable Energy Sources in the Isolated 
Communities of the Russian Arctic (Возобновляемые источники энергии в изолированных населенных пунктах Российской 
Арктики). Authors: Berdin, V. H., Kokorin A.O., Yulkin, G.M., Yulkin, M.A. (Бердин В.Х., Кокорин А.О., Юлкин Г.М., Юлкин М.А.). 
Publisher: WWF, 2017. 80 pp.

Key words:  Renewable energy sources, distributed generation, Russian Arctic

Hilma Salonen

Far-flung, sparsely populated settlements of the Russian 
Arctic have, since the Soviet times, received energy 
deliveries via the so-called Northern Delivery system. The 
deliveries travel distances of thousands of kilometers, often 
in conditions where roads are in such a condition that using 
waterways and ice roads is the only option. It may thus take 
from several months to even 1.5 years for these shipments 
to reach their destination. These difficulties raise the price 
of fuel considerably, so that the share of transport expenses 
in the fuel cost can be as big as 70%, and the deliveries are 
only possible with the help of heavy subsidies. To 
complicate the situation further, the deliveries are under 
increasing pressure as the effects of climate change warm 
up the Arctic, melt ice roads and prolong the thaw period. 

The report that we are reviewing, published by WFF and 
written by V. Berdin, A. Kokorin and G. Yulkin and M. Yulkin, 
concentrates on evaluating current solutions to the 
challenges posed by the distances in the Far North through 
the increased use of renewable energy as well as on 
identifying the regions where and technologies with which 
these challenges might be overcome in the future. The 
writers of the report have succeeded in meticulously 
mapping the past efforts and current potential for future 
projects in each region of the Russian Arctic. The cities of 
Murmansk and Arkhangelsk, and the autonomous districts 
of the Nenets, Yamalo-Nenets and Chukotka, Taimyr, Sakha 
and Kamchatka are examined separately in detail, with 
special attention to their resources and projects of wind 
energy and solar power. In most regions, these resources, 
especially when combined with diesel generators, have the 
best potential to provide solutions to the problem of energy 
supply in the far-flung small settlements. These energy 
sources can be installed on a small scale in a range of 
locations and help to ease the problem of storage of typical 
fuels used in those areas.

The report takes the effort to illustrate both the limits of 
the central grid, the geographical dimensions of local 
renewable resources and the location of the settlements

with the help of maps. In general, the wind power potential 
is highest along the coasts of the Arctic Ocean, while the 
prospects of solar power stand out mainly in Sakha and 
parts of Kamchatka. As for the centralized power grid, it is 
very limited especially in eastern Siberia and the Far East, 
concentrating around the bigger urban settlements and 
excluding vast areas of sparsely populated land and its 
industries. While some settlements dependent on the 
Northern Delivery system are already mixing energy from 
wind turbines and solar panels with that of diesel 
generators, Arctic conditions pose a lot of challenges to this. 
For example, in locations where the winds are especially 
strong, e.g. in Tiksi, several pilot projects have failed as the 
equipment has been blown over. Therefore, the best results 
have been achieved under ‘intermediate’ conditions, for 
example in Murmansk and Kamchatka, where the winds are 
strong but the overall climate is milder. To complicate the 
issue further, the current legislation requires wind energy 
equipment to be at least partially manufactured or 
assembled in Russia, limiting the possibilities to utilize 
foreign technology and expertise. 

Thus far, most regions have experimented with small wind 
energy installments. The republic of Sakha is a notable 
exception due to its large potential for solar power, and 
Kamchatka for its geothermal sources and plans for 
hydropower dams in the region’s smallest rivers. Utilizing 
tidal power is also a theoretical possibility in many regions, 
although not in near future. The problem common to all 
regions is that the current maintenance problems of the 
central grid networks require more attention than the needs 
of the remote settlements. The report concludes that many 
actors in the field are waiting for successful examples from 
pilot projects in other regions, whose example could be 
then copied.

The republic of Sakha has been a frontrunner in the field 
because of good cooperation between the regional 
government and private energy companies in developing 
pilot projects previously. The conditions for wind energy
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Illustration: Batagay solar power plant, the largest solar power plant north of 
the Polar circle. Capacity: 1 MW. Area size: 4.2 hectares. Equipment: Suntech 
STP300-24/Ve. Temperature range: max. +40°С, min. -45°С.

Source:  Petr Okoneshnikov, ysia.ru 
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might be more favorable in Murmansk, where the winds are 
strong and the overall climate milder, but the motivation to 
develop renewable energy is diminished by the fact that 99% 
of the population lives within the reach of the centralized 
power network. In some regions such as Taimyr, only 64% live 
in urban settlements and thus the need to update the 
isolated energy supply becomes much more pressing. 
Unfortunately, the energy company RAO Energy East, owning 
most companies responsible of the power stations of Eastern 
Siberia and Far East, has been suffering from financial 
difficulties lately and is thus concentrating on only the most 
necessary maintenance work. Although balancing imported 
fuels with renewables would save money and fuel, the 
savings are not yet big enough to motivate regional leaders 
to make them a priority. In addition, the poor state of the 
power network should be considered before any major 
changes in the fuel mix take place, but the problem is that 
the electricity tariffs are already too high. In other words, for 
the time being, only a long-term investor such as the state is 
a viable option for developing the use of renewables.

The report recommends more flexible solutions to be 
considered in order to overcome both the financial and 
maintenance problems and gain long-lasting results. 
Especially combined wind-diesel units are seen as a way to 
ensure sufficient energy reserves while also decreasing the 
need for imported fuel and coal. These types of innovations 
also seem to be more exciting for investors. The report also 
stresses the need for a more efficient fuel economy, which 
would entail replacing many outdated diesel generators with 
new, energy-efficient ones that could also be connected with 
wind or solar generators. Also here, the greatest progress 
thus far has happened in Sakha. In addition, it is suggested 
that the requirement for localized production of renewable 
equipment could be loosened regarding these type of pilot 
projects and that a targeted subsidies system should be 
implemented to meet the targets. There are successful 
examples of solar power and combined wind-diesel units in 
a larger scale from Sakha and Murmansk, albeit in 
connection with the centralized grid and not within isolated 
energy systems. On this basis, and with adequate funding, it  

may be possible to develop them further, according to the 
report. 

In this report, Berdin et al. succeed well in presenting the 
realities facing new renewable energy projects in the 
Russian Arctic, from the geographic and environmental as 
well as the financial point of view. In their analysis, it 
becomes clear that the situation cannot be solved with a 
simple solution. Instead, several problems, such as the poor 
condition of the central power network and the lack of 
investors for renewable energy projects, are connected to 
each other. On the other hand, the report also notes that the 
actions of the Russian state should strive to be more 
consistent and practical-minded. Despite the special 
attention given to the role of renewable energy in the 
isolated regions of the Arctic, a detailed support program is 
still lacking. In order to push for real progress in the field, a 
common effort between all stakeholders is required.  Another 
obstacle in the way of renewables as a standardized power  
source in the Far North is that ecological reasons do not 
seem to motivate the regional decision-makers or local 
residents, so they cannot offer these solutions a competitive 
edge. 

Although the report is quite comprehensive, a critical note 
must be made. Considering the complexity of the situation, it 
would have been useful to get more concrete information 
regarding other actors potentially interested in developing 
local renewable sources, such as gas and oil companies or 
mining companies. Regarding the increasing effect of global 
warming on the Northern delivery system, it would also have 
been useful to see more maps depicting the complicated 
delivery routes in order to better estimate its future 
challenges. However, the report gives a good basis for future 
research on the subject by opening up several possible 
growth points to be examined. 
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OIL PRICE SHOCKS AND ECONOMIC GROWTH:
THE EVIDENCE FROM KYRGYZSTAN

Abstract

Starting from the second half of the 20th century, many researchers have focused their attention on the increasing influence of oil 
price shocks on global economic performance. However, the current stock of empirical literature significantly lacks research on 
developing oil importing economies from the post-Soviet region. The purpose of this paper is to empirically analyze the essence of 
the relationship between oil price shocks and economic growth in the specific case of the Kyrgyz Republic. Following an in-depth 
analysis of the macroeconomic structure of the country, it will be demonstrated that despite of the oil importing status of the Kyrgyz 
Republic, abrupt increases in crude oil prices may benefit the pace of its economic growth in the long-term, whereas abrupt 
decreases may not induce any visible impact. 

Key words: Oil prices, price shocks, economic growth, Kyrgyzstan

Alan Mamatov

For the last forty years, many researches have been devoting 
their attention to the increasing role of oil price fluctuations 
in global economic performance. Existing empirical inquiries 
can be characterized in accordance with the economies 
under consideration: oil importing and oil exporting. In turn, 
empirical results related to the impact of oil price 
fluctuations or shocks on real economic activity are found to 
be different in those two categories of countries. 

Logically, an oil price increase should benefit oil exporters, 
but not oil importers, whereas an oil price decrease must 
positively impact oil importers, and not oil exporters.  
However, in reality the causal nexus might have a different 
essence. For instance, oil importing countries can absorb 
unfavorable effects of a negative oil price shock in light of 
different oil dependency pattern, different policies 
implemented, and different transmission mechanisms.1

The ways oil price fluctuations can affect the 
macroeconomic activity of developing oil importers pertain 
to both  the supply and demand side of the economy. The 
aggregate supply side can be considered through the 
potential effect on the private production sector. For 
instance, if the price for crude oil (basic input) increases, it 
would lead to increase in production costs, which in turn  
lowers output. Assuming that a significant part of its gross 
domestic product (GDP) consists of an energy-intensive 
sector, a positive oil price shock would then decrease the 
overall welfare of the economy (ceteris paribus), i.e. reduce 
the pace of economic growth.2

In contrast to the supply side, an oil price increase might 
affect aggregate demand by altering the overall levels of 
consumption and investment. For an oil importing economy, 
it would cause consumption levels to fall as a result of a 
decrease in real disposable income. Investment levels would

then be affected through the decreasing profitability of 
firms, which would make them less attractive from an 
investors’ perspective.3

Moreover, oil price shocks may alter currency exchange 
markets and the inflation rate, which would lead to indirect 
effects on real economic activity. The exchange rate (floating 
regime) might also absorb negative effects of oil price 
shocks, incidentally boosting indirect effects. Moreover, 
Central Banks may induce a tighter monetary policy to offset 
inflation, which could potentially lead to a change in the 
lending interest rate. The bottom line is that the overall 
economic activity of a developing oil importer would likely 
slow down after a sudden increase of the oil price.4

However, for certain small oil importing economies, there is 
a possibility that positive oil price shocks could induce an 
opposite effect on real economic activity. The reason for that 
might be the composition of GDP, the geographical position 
of the country, close economic relations with big oil 
exporting economies, or the influence of remittances on 
aggregate demand.

Additionally, results of certain inquiries conclude that the 
impact of oil price fluctuations on economic growth cannot 
be described via the conventional way of linear and 
symmetric specification. 5

In contrast to most studies, which are generally focused on 
developed economies, the present research will assess the 
effects of oil price shocks on economic growth in the specific 
case of the small oil importing economy of the Kyrgyz 
Republic. In analyzing the dynamic interactions between oil 
price shocks and economic growth, special attention will be 
paid to the influx of remittances as a major transmission 
channel for indirect effects of abrupt oil price fluctuations.
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Figure 1: The GDP structure of the economy of the Kyrgyz Republic, 2009-2015

Source: Ministry of Economy of the Kyrgyz Republic, 2016. Sotsyal’no-ekonomich-
eskoe razvitie Kyrgyzskoy Respubliki. [online] Available at: <http://mine-
conom.gov.kg/index.php?Itemid=159&lang=ru> [Accessed 1 June 2016].
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Specifically, a multivariate vector autoregression (VAR) 
analysis will be applied on a monthly time series data set 
(covering the period from January 2005 until December 
2015) to enlighten the way oil price changes might impact 
the real economic activity of the Kyrgyz Republic.

The Structure of the Economy of the Kyrgyz 
Republic and its Potential Response to Oil Price 
Shocks

The Kyrgyz Republic (or Kyrgyzstan) is a developing, 
landlocked economy in Central Asia. Prior to its indepen-
dence in 1991, Kyrgyzstan was a part of the Soviet Union, an 
alliance which significantly determined its development also 
after the Soviet Union’s collapse. Currently, Kyrgyzstan is 
considered to be a low-middle income country, with the 
gross national income (GNI) per capita equaling to 1, 170 U.S. 
dollars (2015).6

After the end of the Soviet Union era, Kyrgyzstan suffered 
considerably from a large contraction in industrial output, a 
diminishing  standard of living, and an overall recessionary 
pattern of national economy. The government tried to imple-
ment several neo-liberal reforms to smooth the transition 
from a centrally-planned to a free market-oriented type of 
economy. Among others, the government of Kyrgyzstan 
supported the mass privatization of state-owned enterprises, 
a rapid integration into international trade system, and a 
complete deregulation of the economy.7

The economy of the country was steadily developing until 
the national revolution of of 2005, which significantly dimin-
ished the growth capacity of the country, as well as its invest-
ment attractiveness. Five years later in 2010, Kyrgyzstan 
suffered from another political upheaval and national 
turmoil, which further worsened its development potential.8

From an international trade perspective, Kyrgyzstan, as a 
landlocked economy, is heavily dependent upon the trade 
relations with its closest neighbors, i.e. the Russian Federa-
tion, Kazakhstan, and China. |And indeed, for the last years, 
Kyrgyzstan’s major import sources have been China, Russian, 
and Kazakhstan with the most imported products being 
various textiles, refined petroleum, machinery and equip-
ment. 9

In the meantime, the countries to which it exports most are 
Switzerland, Kazakhstan and Russia. The largest amount oа  

trade with Switzerland occurs because of the internal gold 
production. Concurrently, the prime exported products were 
precious metals, together with various textiles, agricultural 
products, and other ferrous metals. 10

Addressing the composition of the GDP of the country for the 
last seven years directly, it is reasonable to state that the GDP 
of Kyrgyzstan has been heavily dominated by the service 
sector. In particular for the period of 2009-2015, the share of 
the service sector in the GDP of Kyrgyzstan was, on average, 
equal to 47 percent, while in 2015 it reached its peak value of 
50 percent.

The second largest sector for the same period was the indus-
trial sector, which on average accounted for 18 percent of the 
country’s GDP, whereas the third largest sector was the 
agricultural sector, which, on average, made up 16 percent of 
the GDP. Finally, the last sector of significance was the 
construction sector, which accounted for about 7 percent of 
the GDP. The graphical information on the changes in the 
composition of Kyrgyzstan’s GDP for the period of 2009-2015 
is presented in Figure 1 (see above).

Furthermore, it is necessary to mention the huge role that 
international remittances have in influencing macroeconomic 
performance of the Kyrgyz Republic. The population of Kyrgyz-
stan has experienced a massive external labor migration, since 
the beginning of 2000s. External labor migration was primari-
ly determined by the low living standards and lack of job 
opportunities in Kyrgyzstan, as well as by the rapid economic 
expansion in neighboring Kazakhstan and Russia. 
Hence, Kyrgyzstan became the second largest remittance-re-
ceiving country in the world, where the remittances strongly 
determined the economic well-being and the quality of life of 
the majority of the population. The major part of remittances 
comes from labor migrants working in either Russia or 
Kazakhstan.
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Figure 1: The GDP structure of the economy of the Kyrgyz Republic, 
2009-2015

Source: Ministry of Economy of the Kyrgyz Republic, 2016. Sotsyal’no-ekonomi-
cheskoe razvitie Kyrgyzskoy Respubliki. [online] Available at: <http://mine-

14 Faye, M. L., McArthur J.W., Sachs J.D. and Snow T., 2004. The Challenges 
Facing Landlocked Developing Countries. [pdf] Available at: 
http://www.unmillenniumproject.org/documents/JHD051P003TP.pdf 
[Accessed 26 June 2016].

15 Sims, C. A., 1980. Macroeconomics and Reality. [pdf] Available at: 
http://www.jstor.org.ldb.osceacademy.kg:3020/stable/pdf/1912017.pdf 
[Accessed 25 October 2016].

16 Jiménez-Rodríguez and Sánchez, 2004. Oil Price Shocks and Real GDP 
Growth. Empirical Evidence From Some OECD Countries. [pdf]       
Available at : 
https://www.ecb.europa.eu/pub/pdf/scpwps/ecbwp362.pdf?b35d2a5fd0ba
e52378b274ce13a956c4 [Accessed 25 October 2016]. 
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Specifically, for the recent decade, the average value of 
remittances as a share of the GDP was equal to 22.5 percent, 
reaching its paramount value of 31 percent in 2013. More 
detailed information on the changes in the value of personal 
remittances as a share of Kyrgyzstan’s GDP is presented in 
the Chart 2 above.

The strong role of personal remittances, as well as the firm 
trade relations with Russia and Kazakhstan (both are consid-
ered  pure oil exporting economies), might significantly alter 
the way crude oil price shocks would affect the real econom-
ic activity in the Kyrgyz Republic. 

Taking into consideration the structure of the economy of  
Kyrgyzstan, its GDP composition, geographical constraints, 
close economic ties with Russia and Kazakhstan, and huge 
influx of remittances from aforesaid countries, the transmis-
sion mechanisms through which oil price shocks might 
impact the economic growth of Kyrgyzstan might drastically 
differ from what would be considered from conventional 
perspective. 

For example, an abrupt decrease of the oil price might not 
directly benefit the real economic activity in the Kyrgyz 
Republic due to the country’s GDP structure, which is heavily 
dominated by the service sector. The service sector is usually 
regarded as considerably less energy-intensive than light or 
heavy industries. 

Furthermore, a sudden decrease in the crude oil price should 
negatively impact the real economic activity of Kyrgyzstan’s 
close neighbors, i.e. Russia and Kazakhstan, due to their oil 
exporting nature. A Curtail in real economic activity of Russia 
and Kazakhstan, in turn, would  diminish the aggregate 
amount of remittances that flows to Kyrgyzstan from its 
labor migrants. That, of course, would induce a significant 
negative demand shock to Kyrgyzstan’s population that 
heavily relies upon personal remittances.

Moreover, an adverse impact of an abrupt decrease in crude 
oil price on the economic growth of Russia and Kazakhstan 
might entail a negative growth spillover effects on the econ-
omy of Kyrgyzstan, due to the country’s landlocked nature14. 
The overall outcome should thus be an indirect slowdown

of real economic activity in the Kyrgyz Republic, resulted 
from a negative oil price shock.

In case of a positive oil price shock, the sequence of events 
might take an opposite nature: the economies of Russia and 
Kazakhstan would benefit from a sudden increase in crude 
oil prices, while the economy of Kyrgyzstan might not suffer 
a lot, due to the composition of the country’s GDP. 

Economic expansion in Russia and Kazakhstan would possi-
bly increase the influx of remittances from Kyrgyzstan’s 
labor migrants, as well as enhance the positive growth 
spillover effects. The aggregate outcome would then be an 
indirect enhancement of the real economic activity in the 
Kyrgyz Republic, resulting from a positive oil price shock.

The Empirical Analysis

In order to empirically examine and verify the nature of the 
relationship between oil price shocks and the economic 
growth of Kyrgyzstan, as well as to determine the role of 
remittances in the aforesaid interaction, the vector 
autoregression (VAR) analysis was chosen to be employed.

Christopher A. Sims firstly proposed the multivariate VAR 
methodology in the context of structural macroeconomic 
analysis. The VAR approach introduced by Sims allowed the 
investigation of the stochastic behavior of macroeconomic 
indicators in the framework of the dynamic systems, 
alleviating common constraints on parameters.15

The system of VAR equations is commonly represented in 
the Moving Average form, ensuring applicability of the 
impulse response functions and forecast error variance 
decomposition analyses:16



17 Idem. 

18 Idem. 

19 Idem. 

20 Idem. 

21 Idem. 

22 National Bank of the Kyrgyz Republic, 2015. Statistics: External Sector of 
the Economy. [online] Available at: <http://nbkr.kg/index.jsp?lang=ENG> 
[Accessed 26 October 2016].

The set of variables were chosen upon the works of previous 
scholars. Specifically, the description of the model and the 
key variables were borrowed from the work of 
Jiménez-Rodríguez and Sánchez,17 with the inclusion of the 
appropriate modifications necessary to test the proposed 
hypothesis.

In particular, the model incorporates three key variables of 
interest: crude oil prices, the real GDP of the Kyrgyz Republic, 
and the monthly influx of remittances. These are included in 
order to examine the previously mentioned hypothesis and 
trace the impact of shocks in the crude oil price on the real 
GDP of Kyrgyzstan and inflow of remittances. 

The crude oil price variable is represented by the monthly 
changes in the Brent spot crude oil price, taken as U.S. dollars 
per barrel. The spot price for Brent crude oil is considered to 
be one of the leading global benchmark prices of crude oil, 
and was extensively used by researchers previously.18

The real GDP of Kyrgyzstan is used as a proxy for economic 
growth, while remittances are added to control for the crucial 
transmission mechanism, through which changes in crude oil 
prices might induce demand shock to the economy of 
Kyrgyzstan (both real GDP and remittances are expressed in 
natural logarithms, the first differencing of which allows to 
perceive variables in terms of growth rates).

Moreover, there are several additional control variables that 
are included to the model to account for other potential 
transmission mechanisms.19 Kyrgyzstan’s net imports of 
energy products are added to control for trade distortions 
that may arise from sudden changes in crude oil prices for 
instance.

As was mentioned previously, Kyrgyzstan is a landlocked 
economy, implying a strong dependence upon the trade 
relations with close geographical neighbors. The Russian 
Federation and the Republic of Kazakhstan, the largest 
economic partners of the Kyrgyz Republic and its closest 
neighbors, are quite sensitive to the sudden hikes in oil 
prices, due to the oil-exporting nature of their economies.
 
Thus, oil price fluctuations might impact the real economic 
activity of Kyrgyzstan through negative or positive growth 
spillover effects. In turn, it is likely to be translated through 
changes in net imports of energy products of the Kyrgyz 
Republic, due to the oil-importing nature of Kyrgyzstan’s 
economy.

Additionally, the real effective exchange rate and the 
inflation rate are added to the system in order to control for 
other crucial transmission channels through which oil price 
fluctuations might indirectly impact the economic growth of 
Kyrgyzstan.20

The data sample on each variable is comprised of monthly 
data and covers the period from January 2005 to December 
2015. The total number of observations is equal to 132. 

The data points on real GDP and the inflation rate originate 
from the official archives of the National Statistical 
Committee of the Kyrgyz Republic. The real GDP is measured 
in millions of soms (the domestic currency of Kyrgyzstan) and 
adjusted for the monthly inflation rate. 

The data points on the monthly influx of remittances, the real 
effective exchange rate, and the net imports of energy 
products come from the online statistical database of the 
National Bank of the Kyrgyz Republic (the subsection named 
“external sector of the economy” contains the data on the 
aforesaid variables).22  The data on the Brent spot crude oil 
price originates from the database of the U.S. Energy 
Information Administration (the section named “Spot Prices 
for Crude Oil and Petroleum Products”).

In particular, monthly influx of remittances and net imports 
of energy products are represented in millions of the U.S. 
dollars. For the real effective exchange rate the base period 
is the year of 2010. Moreover, the real effective exchange rate 
is adjusted to the basket of ten significant foreign currencies, 
among which the U.S. dollar, the euro , the Russian ruble, the 
Kazakhstani tenge, the Chinese yuan, the Japanese Yen, the 
Turkish lira, and other regional foreign currencies.

As previously stated, five out of six variables were 
transformed to the natural logarithmic form to be able to 
produce inference in terms of elasticities. The inflation rate 
was not transformed to the natural logarithms, due to the 
fact that it was already represented in the form of percentage 
changes in the CPI.

It has to be noted that several statistical procedures were 
performed on each variable from the chosen data set, in 

Lastly, the crude oil price variable will further be transformed 
into two separate variables in order to capture the potential 
non-linear relationship between oil price shocks and real 
GDP of the Kyrgyz Republic. Particularly, the asymmetric 
transformation of the oil price variable will have the 
following form:21
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Figure 3: Accumulated impulse-response path of the real GDP of the Kyrgyz 
Republic to one percent positive oil price shock

23 StataCorp, n.d. Estimate the cointegrating rank of a VECM. [pdf] Available at: 
<http://www.stata.com/manuals13/tsvecrank.pdf> [Accessed 27 October 
2016].

24 StataCorp, n.d. Create and analyze IRFs, dynamic-multiplier functions, and 
FEVDs. [pdf] 

25 Idem. 

order to ensure stationarity of the stochastic processes and 
eliminate the possibility of co-integration among time series 
variables.

In particular, augmented Dickey-Fuller (ADF) and the 
Phillips-Perron (PP) unit root tests were performed on each 
variable of the model. Under each testing procedure it was 
verified that variables of the proposed model are first 
difference-stationary variables or integrated of order one, 
implying that first differencing is sufficient to achieve 
stationarity of the stochastic processes. 

The potential presence of co-integration among stochastic 
variables was tested through the Søren Johansen’s (1995) 
test for co-integration.23 The results of the test clearly 
indicated the absence of co-integration among tested 
variables, thus solidifying the validity of the proposed VAR 
model. 

Finally, the likely occurrence of residual autocorrelation was 
verified through the Lagrange-multiplied test, which 
demonstrated no autocorrelation in residuals for constructed 
model, whereas the lag-order selection statistics was based 
upon the Akaike information criterion.

The Macroeconomic Effects of Oil Price Shocks

Based upon the previously established VAR methodology, it is 
possible to extend the verification of the proposed 
hypothesis through the impulse-response functions (IRFs) 
analysis. 
In particular, the present study relies on the results of 
cumulative IRFs, which allow tracing the accumulated 
response of a certain endogenous variable to a unit 
exogenous shock in another endogenous variable within the 
dynamic system of VAR equations.24 The vertical axis in each 
IRF graph represents a percentage change in a response 
variable. The horizontal axis, in turn, displays the time path of 
a response variable, where each step equals one month. 
Shaded areas represent two standard error bands of the 95 
percent confidence interval.

To justify the application of the IRFs analysis, the series of the 
Granger-causality Wald tests were implemented. Formally, “a 
variable X is said to Granger-cause a variable Y if, given the 
past values of Y, past values of X are useful for predicting Y”.25

The results from the Granger-causality Wald tests 
determined that in a model with positive oil price changes, 
the real GDP is Granger-caused by both positive oil price 
changes and remittances. The remittances variable, in turn, 
was Granger-caused only by positive oil price fluctuations.

Thus, for the first model it is necessary to analyze the impact 
of one percent   of positive oil price shock induced on the 
response paths of the real GDP and remittances variables. 
Additionally, it is possible to trace the impact of one percent 
positive shock in the influx of remittances induced on the 
real GDP. 

Figure 3 demonstrates the accumulated response of 
Kyrgyzstan’s real GDP to one percent positive oil price shock. 
As one may observe from the graph, the first reaction of 
Kyrgyzstan’s real GDP to a sudden change in oil price is 
negative. 

Particularly, in one month after the shock, the real GDP of the 
Kyrgyz Republic would decrease by approximately 0.182 
percent. This negative pattern would remain until the fourth 
month, and the decrease in real GDP in four months after the 
shock would be equal to approximately 0.025 percent. 

Yet, after the fourth month, the real GDP exhibits a steady 
positive growth pattern. Specifically, in six months after the 
positive oil price shock, the real GDP of Kyrgyzstan would 
increase by about 0.311 percent. In ten months after the one 
percent positive oil price shock, the accumulated effect is 
even more pronounced, indicating the increase in real GDP of 
Kyrgyzstan by about 0.501 percent.  

After tenth months, the cumulative impact of positive oil 
price shock on the real GDP of Kyrgyzstan would drastically 
diminish, implying that the effect eventually dies out. In 
twelve months, the one percent positive oil price shock 
would induce only 0.204 percent amplification in the real 
GDP of the Kyrgyz Republic. 

Figure 4 indicates the impulse-response path of the influx of 
remittances variable to one percent positive oil price shock. 
As one may observe from the graph below, a positive oil price 
shock induces a steady increase in the influx of remittances 
to the Kyrgyz Republic.
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Figure 4: Accumulated impulse-response path of the influx of remittances to one 
percent positive oil price shock

Figure 5: Accumulated impulse-response path of the real GDP of the Kyrgyz 
Republic to one percent positive shock in the influx of remittances

Figure 6: Accumulated impulse-response path of the influx of remittances to one 
percent negative oil price shock

In particular, one month after the shock, the remittances’ 
inflow would increase by about 0.183 percent. With a minor 
decrease in a third month, the influx of remittances 
demonstrates a firm upward trend up until the fourth month. 
After the fourth month, the effect of a shock eventually 
stabilizes, indicating a permanent nature of the induced 
impact.

In three months after the shock, the real GDP would increase 
only by about 0.037 percent, while in six months after the 
shock, the positive impact of an increase in remittances is 
almost negligent, equaling to a 0.006 percent amplification 
in the real GDP of the Kyrgyz Republic. In one year after the 
shock, the accumulated effect eventually disappears.

Considering the model with negative oil price changes, the 
Granger-causality Wald tests revealed that neither 
remittances nor negative oil price fluctuations 
Granger-cause changes in the real GDP of the Kyrgyz 
Republic. Thus, construction and interpretation of the 
corresponding cumulative IRFs cannot be implemented, due 
to the absence of any visible causal relationship among the 
aforesaid variables.

However, it was revealed that the influx of remittances is 
Granger-caused by the negative oil price changes, and thus is 
sensitive to them. Below, Figure 6 represents the 
accumulated impulse-response path of remittances to a one 
percent negative oil price shock. It is evident that the nature 
of the impact induced by the shock on the influx of 
remittances bears a transitory nature. 

Specifically, in one month after the shock, the influx of 
remittances would decrease approximately by 0.066 percent. 
However, after the first month, the accumulated effect rapidly 
dies out, indicating that negative oil price shock would 
impact remittances only in the short-run. 

In six months after the shock, the influx of remittances would 
decrease by about 0.017 percent, whereas in twelve months 
the impact would be even more negligent, equaling 
approximately to 0.013 percent decrease in remittances’ 
inflow.

Finally, Figure 5 represents the accumulated response of 
Kyrgyzstan’s real GDP to one percent positive shock in the 
influx of remittances. As one may observe from the graph 
below, initially the real GDP responds positively to the 
sudden increase in the remittances’ inflow. In particular, one 
month after the shock the real GDP of Kyrgyzstan would 
sharply increase by about 0.087 percent. 

However, after the first month, the accumulated 
impulse-response path of the real GDP demonstrates a 
steadily diminishing pattern, indicating that the impact of 
one percent shock in remittances induce a rather short-run 
nature.
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Figure 8: Accumulated response elasticities after order readjustment

Figure 7: Accumulated response elasticities 

To summarize the results from the cumulative IRF analysis 
presented above, Figure 7 demonstrates the response 
statistics for each of the above-mentioned graphs. The first 
column of Figure 7 indicates the pair of impulse and 
response variables, whereas the first row highlights the 
corresponding time path. The internal part of Figure 7 is filled 
with the response elasticities, i.e. the percentage of change in 
the response variable caused by a one percent shock in 
impulse variable. As was previously mentioned, the dynamic 
system of VAR equations and the behavior of cumulative IRFs 
are sensitive to the specific order of the variables within each 
equation. Thus, as a robustness check for the proposed model 
and obtained results, it was decided to change the order of 
the variables within the dynamic system of VAR equations, 
further checking how a readjustment of variables would alter 
the behavior of the cumulative IRFs. 

Figure 8 above summarizes the response elasticities for both 
models after an order readjustment was applied. As one may 
observe, the response elasticities have not demonstrated 
signi�cant changes, preserving a similar trend of the response 
path. The similarity  of the obtained results demonstrates an 
overall validity of the model and cumulative IRFs.
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Conclusion

The peculiarities of the interaction between oil price shocks 
and economic growth cannot be considered insufficiently 
explored topics; there are numerous empirical inquiries 
devoted to the issue, covering different countries in various 
time periods, even taking into account the possibility of 
non-linear relationship. 

Yet, there is still a shortage of empirical investigations on 
how the economic growth pattern of small oil importing 
economies from the post-Soviet region would react to a 
sudden change in the crude oil price. 

The objective of the present study was to empirically explore 
how the economic growth in the Kyrgyz Republic would react 
to an unexpected oil price shock. The economy of the country 
incorporates a number of particular internal characteristics, 
i.e. the specific structure of the GDP, an unfavorable 
geographical position, and a strong economic influence from 
huge oil exporting economies. This, in turn, might completely 
transform the conventional way of how the small oil 
importing economy of the Kyrgyz Republic might react to 
abrupt fluctuations in crude oil prices. 

Relying on the dynamic multivariate VAR methodology with 
corresponding derivation of Granger-causality Wald tests and 
cumulative impulse-response functions, it was revealed that 
only positive oil price shocks induce an effect on the real GDP 
of the Kyrgyz Republic. 
Specifically, an immediate reaction of Kyrgyzstan’s real GDP 
to an abrupt oil price increase is negative. This fact does not 
support previously stated argument that economic growth of 
the Kyrgyz Republic should immediately benefit from a 
sudden hike in oil prices. 

Our finding can be explained by the underestimation of the 
oil importing nature of Kyrgyzstan’s economy. Whereas 
service sector reserves the largest share of Kyrgyzstan’s GDP, 
industrial, agricultural and construction sectors are still 
dependent upon the supplies of energy products, and thus 
are sensitive to sudden fluctuations in crude oil prices. 

However, in the long-term, the real GDP of the Kyrgyz 
Republic demonstrated an upwardly increasing pattern, 
proving that an abrupt increase in the oil price might benefit 
the real economic activity in Kyrgyzstan, yet not immediately 
and directly. 

On the other hand, we found an absence of causality  in terms 
of the effect of negative oil price shocks on the real GDP of 
the Kyrgyz Republic. The result was unexpected, as it was 
believed that negative oil price shocks should indirectly 
deteriorate the real economic activity of a small oil importing 
economy. 

The acquired result might be explained by the overestimated 
roles of remittances, growth spillover effects and negative oil 
price fluctuations, as determinant factors of changes in the 
real GDP of the Kyrgyz Republic.

It has to be noted that the current empirical study incorporates 
a number of limitations, mostly with respect to the collected 
sample of time series data. Yet, despite of the existing 
limitations, the findings from the present research can be 
used for further investigations, as well as for the 
macroeconomic policymaking purposes
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Recent statements by Saudi Prince Mohammad bin Salman 
that OPEC is considering the signing of a long-term 
agreement with Russia and other non-OPEC members that 
would allow for controlling prices at the international oil 
market for the next ten to twenty years1 have created a lot of 
rumors on Russia’s readiness to form a solid, long-term 
alliance with the Cartel (ROPEC?).2 Currently, Moscow is 
already participating in the so-called OPEC+ agreement that 
was signed between OPEC members and some non-OPEC 
countries. This document implies that, till the end of 2018, 
these states will impose limits on domestic oil production in 
order to stabilize the situation on the international oil 
market.

So far, the OPEC+ agreement managed to achieve at least 
some goals it set and has boosted the growth of oil prices.3 

Nevertheless, Moscow prefers to be very cautious when 
discussing the future of Russian-OPEC/Russian-Saudi 
cooperation in the hydrocarbon market. Thus, when 
commenting on Mohammad bin Salman’s statements, 
Kremlin’s spokesman Dmitry Peskov only argued that Russia, 
indeed, has a diverse and multilevel dialogue with the 
Saudis on different issues including the development of the 
oil sector. 4Yet, he avoided discussing the idea of a long-term 
agreement itself. In reality, the future of the oil pact between 
Russia and the OPEC is still unclear, not in the least because 
of potential contradictions between Moscow

and Riyadh. While believing in the necessity to cooperate 
and control the oil market, each of the two countries sees 
the prospects of this control in a slightly different way. Thus, 
Russian experts interviewed by media site Al Monitor 
believe that the Kingdom does not have any set oil price’s 
maximum through which Riyadh would prefer to stop the oil 
price growth. Or, at least, the Saudi price maximum is much 
higher than that of set by Russia (approximately 70 dollars 
per barrel). Consequently, it is expected that Riyadh will 
strive for as high oil prices as possible in order to facilitate 
the future IPO of Saudi Aramco, to fund Saudi economic 
reforms and to finance Mohammad bin Salman’s adventures 
in Yemen. 

Yet, Moscow is more after keeping oil prices in 50-70 dollars 
corridor. However, Saudi efforts might push them beyond 70 
dollars. This is not in the interests of Russian oil producers as 
higher oil prices would strengthen their rivals in those 
countries that have not joined the OPEC+ deal. Another 
reason for Russian oil producers to be concerned on the 
Saudi attempts to mull for higher oil prices is that a price of 
oil above 70 dollars will not bring much profit to them. As 
argued by Russian market analysts, the additional income 
generated by high oil prices will be consumed by additional 
taxes and excise duties imposed by the government. As 
stated by oil experts interviewed by Al Monitor, under the 
current legislation, the oil companies will be able to 
maximize their output only through the increase in oil 
production with oil prices staying in the corridor of 50-60 
dollars.

In general, Russian business seems to be against any further 
obligations with regard to the decrease in oil output beyond 
2018. And there are some reasons for this. First of all, when 
joining the OPEC+, Moscow definitely lost its free-rider 
status, which allowed it to profit from OPEC actions aimed at 
increasing oil prices without being a member of the OPEC or 
having binding agreements with this cartel. Secondly, most 
of those factors that affect the international oil prices are 
not in the area of the OPEC+ influence (such as oil 
consumption in India and China or oil production in the US). 
Consequently, it does not make sense to work with the 
organization if it can’t fully affect the situation in the market. 
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Thirdly, the extension of the oil production limits imposed by 
the OPEC+ agreement beyond 2018 will definitely backfire 
in relation to the plans of Russian corporations to put new 
oil-fields on-line.5 Thus, on 23 March, Lukoil presented its 
new development strategy that implies an annual growth of 
production by 1 percent until 2027. Rosneft’s plans imply a 2 
percent growth of production annually until 2022, whereas 
Tatneft plans 2.4 percent of annual growth in oil production 
until 2025. 

Apart from this, Russian business and market analysts 
believe that the OPEC+ deal is becoming too fragile and 
dependent on external factors.6 Thus, they are convinced 
that some of the participants of the deal such as Iran, Libya, 
Nigeria, Iraq and, potentially, even Venezuela might either 
violate the OPEC+ agreement or even leave the deal in order 
to return the share of the market they previously lost due to 
a number of reasons (US sanctions, civil war, ISIS, economic 
and political crisis, etc.). Under these circumstances, it will be 
hard to secure the effective influence of the OPEC+ deal on 
the oil market should it be extended in one form or another.

The Kremlin does not share the critical views of Russian 
corporations on the OPEC+ deal and high oil prices. This is 
quite understandable: higher oil prices will ensure higher 
incomes in the Russian budget. Yet, given the current system 
of informal power structures in Russia, where the heads of 
oil corporations are also politically influential figures, the 
Kremlin can’t ignore the opinion of the oil sector. Under 
these circumstances Moscow will be cautious when 
considering the Saudi idea to impose further limits on oil 
production. Thus, the director of the Russian Fund of 
National Energy Security, Konstantin Simonov, predicts that 
in order to extend Russian participation in the OPEC+ deal, 
Moscow will need either to provide further perks to oil 
companies or to change the system of taxation after 20187. 
So far, the Russian leadership is getting more inclined not to 
extend its participation in the OPEC+ deal after 2018 and 
start the process of the gradual exit from the agreement as 
soon as the oil market is stabilized (for Russia this means 
that global commercial oil reserves will decrease until the 
five-year average). The latter is expected to happen by 

August – September 2018. In other words, since October 
2018, Moscow might declare that it wants to disengage 
from the deal with the practical implementation of this 
decision after January 2019.

However, this still does not mean that the Russian 
leadership has taken the final decision on its participation 
in the OPEC+. So far, Russian officials have not made any 
clear statements in this regard. Moreover, they reserved 
certain space for maneuver by arguing that everything is 
possible.8 There is still a chance that Moscow will stay the 
part of the deal, but it will demand less strict conditions for 
itself. The Kremlin is not interested in complete cutting of 
its relations with the OPEC as this will backfire in its 
dialogue with Saudi Arabia. However, Moscow also does 
not want to be a part of a fully-fledged consortium9 that, 
on the one hand, is able to affect the international oil 
prices, but, at the same time, is also able to limit Russia’s 
rights to determine its own volumes of oil exports and 
production. Under these circumstances, Moscow is after 
establishing a consultative ground for the members of the 
OPEC+ after 2018 that would allow them to discuss 
emerging challenges and potential investments projects. 
The decisions of this body are not going to be obligatory 
for its participants. Yet, it is not clear whether Saudi Arabia 
and other participants of the OPEC+ will support this idea: 
a forum format will not be able to affect the behavior of 
the market. Instead, they will probably be insisting on the 
formation of a new cartel which, in turn, is not in the 
Russian interests.
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as a Factor of Russian-Finnish Economic 
Cooperation

Abstract

 The energy sector is one of the areas of Russian-Finnish economic cooperation. Russia has been the major natural gas supplier to 
Finland as well as the main petroleum oil and coal exporter. In addition, Russia and Finland are bounded by common trade and 
investment interests in nuclear power engineering, wind power, wood biofuels and electricity. Nowadays, environmental protection 
affects the structure of trade in energy resources. The aim of this paper is to estimate when and how bilateral trade and investment 
cooperation in energy can change, and what are the consequences resulting from the energy transition in Finland for the Russian 
economy. The authors conclude that on the one hand, Russia’s exports of traditional hydrocarbons will suffer. On the other hand, 
there are prospects for cooperation beyond traditional hydrocarbons, namely wood fuel and nuclear power. The paper also discusses 
the prospects for Russian-Finnish cooperation in natural gas, wind and hydropower, as well as partnership in the Arctic region.
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The energy sector is a strategic area for Russian-Finnish 
economic and technological cooperation. Since the Soviet 
times, Russia has been the major natural gas supplier to 
Finland as well as the main petroleum and coal supplier. 
Furthermore, in 2015, the commercial export of electricity 
from Russia was upgraded into bilateral trade with the 
launch of Finnish electricity exports to Russia. However, 
Finland has remained a net importer of electricity from 
Russia. The monetary value of energy trade between Russia 
and Finland peaked in 2008, and has decreased since then 
began decreasing, in particular, because of the decline in the 
price of energy resources.1 Nevertheless, in the first half of 
2016, the share of Russian supplies in Finland’s imports was 
65 percent.2 In addition, these two neighboring countries 
have common investment interests not only in above 
mentioned industries but also in nuclear, hydro- and wind 
power engineering.

In 2016, Finland ratified the Paris Agreement and began to 
implement its national Clean Technology Programme. In 
order to meet the conditions of the Agreement, Finland has 
to substitute traditional energy sources with renewable 
ones. This article focuses on the consequences of changes in 
the structure of energy consumption by sources in Finland 
for Russian-Finnish trade and investment cooperation in the 
energy sector. The article is structured as follows. First, a 
summary of Paris Agreement`s goals is given, including the 
peculiarities of its implementation in Finland, differences 
from Kyoto Protocol, and a description of the current

situation in the energy industry in Finland. Second, we 
examine the influence of the international agreement under 
United Nations Framework Convention on Climate Change 
(UNFCCC) on Russian-Finnish economic relations with 
regard to oil, coal and natural gas as traditional energy 
sources. Third, the effects of the agreement on bilateral trade 
and investment cooperation in relation to non-hydrocarbon 
energy sources, such as biofuels, wind and hydropower, 
nuclear power are considered. Finally, the report concludes 
with recommendations for further areas of Russian-Finnish 
cooperation in the energy sector.

Implementation of Clean Technology Pro-
gramme under the Paris Agreement in Finland

Environmental concerns started to affect the structure of 
trade in energy resources. Finland has played an active role 
in climate policy on international, European and national 
levels, consistently fulfilled rules and directives, and 
instituted programmes designed to eliminate emissions of 
greenhouse gases (GHG), primarily carbon dioxide (CO2). 
Under the Kyoto Protocol, an international agreement on 
declining CO2 emissions in industrially developed countries,3 
Finland has become one of the pioneers in implementing 
energy efficiency technologies inside and outside the 
country and in international trade in emission quotas.4 When 
the Kyoto Protocol entered into force in 2005, Russian and 
Finnish Ministers agreed on cooperation in the 
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energy sector within the framework of the Protocol. Finland 
has always played an important role in the Russian-EU 
Energy Dialogue, which was launched in 2000. Since then, 
Finland has worked to diversify its energy structure, and has 
shown interest in the development of new transport routes. 
For instance, the Nord Stream project – a gas pipeline that 
provided significant security and increased independence in 
energy sector for the whole Europe – was originally a joint 
Russian-Finnish project, developed between Gazprom and 
Neste/Fortum, under the name ‘The North European Gas 
Pipeline’. 5

In accordance with Kyoto mechanisms, countries had an 
opportunity to meet the conditions by undertaking projects 
abroad. Finnish enterprises used this chance. For example, in 
2011 Finnish energy company, Fortum, participated in seven 
projects in Russia that were expected to reduce greenhouse 
emissions by 3.5 million tonnes of CO2 during 2009-2012. 
These projects included the construction of an additional 
generation unit at a combined heat and power plant in 
Tyumen, and the reconstruction of the Nevsky hydropower 
plant.6 Likewise, there were some projects in nuclear energy, 
such as assisted safety activities in nuclear power plants at 
Kola and Sosnovy Bor, or studies on the replacement of 
electricity generation capacities in the North-West Russia.7

In 2016, the Finnish government ratified the Paris 
Agreement with its goal to “limit the temperature increase to 
1.5°C above pre-industrial level”.8 According to the new 
UNFCCC international agreement, Finland should 
accomplish 60 percent emission reductions by 2030 and 130 
percent below 1990 levels by 2050.9 That is stricter than the 
previous target – 80–95 percent by 2050.10 In order to 
achieve these targets, the Finnish government has 
accelerated the transition from traditional hydrocarbon 
energy sources (oil, coal, and natural gas) to renewable ones 
(wind, solar and hydropower, biofuels including wood). 
Therefore, Finland is going to increase the share of 
renewable energy sources in total energy consumption to 50 
percent by 2020 and to phase out coal from Finland’s total 

energy consumption to 50 percent by 2020 and to phase out 
coal from Finland’s total primary energy consumption and 
cut oil use by a quarter by 2030.11

As presented in Figure 1, in 2016, the share of renewable 
sources in Finland (wind, solar, hydro and wood fuel) was 
around 20 percent. To achieve the goals of increasing their 
share to 50%, the clean technology programme 
implementation requires an investment of €80 million by 
2030.13 In 2017, the share of renewables is forecasted to be 
five percent higher than in 2016.14

Wood plays an essential role in this process. According to 
Cleantech Finland, 75 percent of all renewable energy 
sources are wood fuels. This is also supported by Finland 
Statistics data. Some statistics even demonstrate that since 
2011 wood has been prevailing over oil in consumption 
structure (Figure 2), and Finland has been increasing the 
volume of its imports of this solid biofuel. Besides, there are 
more than 10 projects in the Finnish wind power 
energysector currently under development, with the largest 
project having a capacity of over 400 MW.15 The use of 
renewable energy will be accompanied by the limitation of 
coal, oil and natural gas consumption,  as well as by cutting
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Figure 2. Energy consumption in Finland by source, 1990-2016, %

Source: Statistics Finland 

Figure 3. Energy Consumption in Finland, 1970-2016
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net imports of electricity despite the overall increase in 
energy consumption. Reduction of the share of traditional 
energy sources is expected to be some 15 percent by 2030. 
Therefore, there is an opportunity to ramp up nuclear power 
energy as well.

There are two opportunities for Finland to reach the targets 
under the Paris Agreement: (1) realization of eco projects 
inside the country, and (2) investment in the reduction of CO2 
emissions abroad. The latter approach is considered to be 
less costly and, consequently, economically and 
technologically beneficial for Finland. Finland has 
accumulated considerable knowledge and experience in 
energy efficiency technologies, which can be sold.16 However, 
in this article we will consider only internal alterations in the 
energy sector in Finland that can affect Russian-Finnish 
energy cooperation.

According to the Ministry of Environment of Finland, the 
majority of GHG emissions are generated by heat and 
electricity generation (35 percent), transportation (19 
percent) and industrial production and construction (14 
percent) – in total, 68 percent. Remaining emissions are 
generated by the heating of buildings, agriculture, fishing 
and forestry industries, industrial processes and the waste 
sector.17  Thus, priority areas for eradication of harmful 
emissions by introducing clean technologies could be 
predicted with a relatively high level of certainty. In addition 
to the substitution of traditional sources, we could assume 
an energy consumption increase in Finland following the 
decline in consumption in 2010s (Figure 3) Let us suppose a 
stable consumption in the short-run, instead of the 
exponential trend built on the graph. Then there will be a 
growth in renewable energy use at least by 15 percent by 
2020. At the same time, Finland can increase its usage of 
other low-carbon sources, such as nuclear power.

Implementation of these goals will obviously have an impact 
on related sectors of the Russian economy and 
consequences can be ambiguous. From the one hand, a 
decrease in hydrocarbon consumption in Finland will cause 
the decline in this rea of Russian-Finnish cooperation. From 
the other hand, in contrast to losses caused by declining 
trade in traditional energy sources, Russia could develop 
international trade cooperation in renewable energy.

Consequences for Russian-Finnish Trade in Tra-
ditional Energy Sources

Oil Sector

Russian coal and oil exports are likely to suffer from the 
transition to renewable sources in Finland. The oil sector 
that had been taking leading position in Finland’s total 
primary energy consumption until 2012, despite the fact that 
from 1973 to 2016 this share declined from 60.8 percent to 
23 percent.18 During this period, Finland’s oil consumption 
decreased by 39.7 percent and since 1990 by 17.8 percent. If 
in 2016 consumption was equal to 7.4 mtoe, then by 2030 
this volume should be reduced by 25 percent to 5.2 mtoe.

According to Finland Statistics, in 2016 the country imported 
11 million tonnes of crude oil, at a cost of 3.1 billion euros.19 
International Trade Centre Statistics reported somewhat 
different data with an import volume of more than 12 
million tonnes and a value of 3.8 billion U.S. dollars.20 It is 
interesting to mention that from 1990 to 2016, total oil 
imports grew by 35.4 percent in volume terms, despite the 
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fact that from the beginning of 2010s this figure began to 
decrease. In 2016, Russia exported almost 10 million tonnes 
of crude oil to Finland, and accounted for 88.64 percent of 
the volume (87.2 percent of the value)21 of Finnish oil 
imports. Since 1990, the volume of imported oil has 
increased by around 10 times.22 Already in 1997, Russia 
ousted the main oil exporters Norway and United Kingdom 
from the top positions and gained a share of 34.5 percent of 
Finnish oil imports. Crude oil is still the undisputed leader 
among all energy sources imported by Finland from Russia. 

It is possible to assume that the implementation of Finland`s 
energy strategy will lead to the scaling down of oil imports 
by a quarter by 2030. If we suppose the annual steady 
diminution, the total import should be cut by around 6 
percent in volume terms by 2020 (ceteris paribus). However, 
the share of Russia has been increasing and, as we 
mentioned above, reached 88.64 percent. Hence, the import 
from Russia could decline by less than 6 percent and could 
attain 9.4 m tonnes in 2020.23 Besides, we can take into 
account that around 60 percent24 of imported oil is refined 
and exported to other countries as motor and aviation 
gasoline or jet fuel,25 and only the remaining 40 percent is 
consumed within the country. 

Consequently, oil imports from Russia could be reduced by 
2.4 percent to 9.73 million tonnes. Notwithstanding, both 
these figures are higher than ones in 2014 or 2015 (Figure 
4). So, it should not be a dramatic fall in trade, but the real 
consequences are nevertheless not obvious and 
straightforward. On the one hand, imports from Russia could 
rise due to the attractive price of Russian oil and 
well-established transportation processes. On the other 
hand, negative influence may be exerted if Finland – as a 
country having no domestic oil production – decides to 
minimize dependence on Russian energy resources by 
increasing imports from Norway or other countries.

Nowadays, net exporters of energy resources (in particular, 
crude oil) are experiencing difficulties caused by the fall in 
prices since 2014. Despite the increase of total oil imports in 
volume terms due to declining oil prices (Figure 5b), the 
corresponding figure in value terms has been declining 
(Figure 5a). The is one interesting feature: in 2016, Russian 
oil export increased by 1.5 percent in value while Brent price 
was diminishing. Finnish crude oil imports from Russia 
increased by 18.3 percent in volume and declined by 22.2 
percent from other countries, leading to an increase in total 
import by 11.7 percent. A part of oil supplies from 

Kazakhstan, Algeria and Angola was substituted with 
Russian oil. Due to the fact that the consumption of oil in 
Finland was almost unchanged compared to the previous 
year, we could assume that Finland saw an increase in 
oil-refining activities, and the export of refined oil products. 
For instance, in 2016, Finland’s exports of aviation fuel 
increased by 25.5 percent.
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Oil price remains a serious problem for Russian oil exports: 
some forecasts show only 1 U.S. dollar per barrel increase in 
2018,26 while others expect 57.5 dollars per barrel by 2020.27 
A more encouraging forecast for oil price from McKinsey 
Energy Insights expects oil prices to reach around 60-70 
dollars per barrel.28 At the same time, we can reckon 
negative price changes because of projected prevalence of 
oil supply over demand in 2018.29 The price of Urals oil is 
linked to Brent, usually with a discount of 1-2 dollars. 
According to Sergey Pikin, Director of Energy Development 
Fund, there is a possibility to increase Russia`s share in the 
value of Finnish import by around 1-2 percent through 
improving oil quality.30 But this would also mean increase in 
the price of Urals, bringing it to the same level as BRENT. 
Such situation might not be very good for the prospects of 
Russia keeping its market share in the Finnish market: when 
the prices of Russian and Norwegian oil level up, Russia can 
lose Finnish market. It is considered that relatively low price 
is an advantage of Urals.

We could assume another threat – it is reasonable for 
Finland to start buying Saudi Arabian oil that is cheaper 
because of more competitive Saudi pricing.31 Likewise, Saudi 
Arabia is planning to set a hub in Poland to capture the 
markets of Germany and Eastern Europe, in addition to its 
supplies to the rest of Western Europe. In the case of Saudi 
oil taking over the market share in Finland, it seems feasible 
for Russia to redirect trade to Eastern countries, for example, 
to China, considering that the share of Finland in total 
Russian oil export is around 3–4 percent. Year-on-year China 
has increased its share by 2.5–3 percent that equals to 
Finnish one.32 In the light of this, it is expected by Energy 
Ministry that Russia will send up to 30 percent of crude oil 
exports to Asia by 2020 and thereby diversify markets from 
the West.33

Coal Industry

Coal industry is vital for Finland`s heat and power plants. 
Three-quarters of heat and around one-third of electricity in 
Finland is produced at combined heat and power plants, 
which utilise fuels such as coal. Coal-fired power plants are 
highly important for stable heat and electricity supply, 
especially when additional electricity is required during cold 
and dry years, that see reduced hydroelectric power 
production. Hydro and wind power provides about 5 percent 
of total energy consumption.34 Consequently, imports of coal 
also depend on the rainfall or winter severity in Finland. 
According to Finnish Coal Info, the difference in imported 
volume of coal could be up to three times: for example, from 
9 million tonnes in a dry year to less than 3 million tonnes in 
a rainy year. 

Prospects for the coal industry are quite straightforward: 
without any doubt, the sector will suffer from the climate 
change mitigation plans, which suggest complete coal phase 
out in Finland, despite its important role in the heating 
industry. By 2030, Russia is expected to lose this market 
completely. Until the mid-2000s the share of coal in total 
energy consumption in Finland was around 15 percent, and 
only since 2004 has it began falling. In 2015, it reached 7.9 
percent, but in 2016 increased to 9.4 percent and returned to 
the 2014 level that equals to 3 mtoe. According to Finland 
Statistics, the large annual change was primarily due to the 
record low use of hard coal in 2015. The profitability of hard 
coal was weakened by the distinct decline in the wholesale 
price of electricity in the Nordic electricity exchange. As a 
result, domestic production of electricity was replaced with 
imports.

In 2016, Russia exported to Finland 133.2 million euros 
worth of coal 35– equal to 1.07 percent of total Russian coal 
exports.36 It is worth mentioning that since 2009, when the 
share of Finland in Russian coal exports was 5.23 percent, 
this figure has been declining. In comparison with shares of 
Asian countries – Republic of Korea (15.8 percent of Russian 
export), Japan (12.8 percent), and European countries – the 
Netherlands (4.9 percent) or Germany (4.6 percent), the 
percentage of Finland was not very significant.37 According 
to the Finland Statistics, Russia`s share in Finnish coal 
import was 52.5 percent while the share in steam coal 
import was equal to 87.2 percent and in coking coal import 
was 20.3 percent. So, Finland is more dependent on Russian 
export of coal than Russia on Finnish import.

According to the “Global Coal Mining to 2020” report, “the 
global coal market will likely have shifted from its reliance 
on China and export-based countries having stagnating 
production. The one exception to this will be India, which 
will continue to increase in coal consumption driving
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both domestic production and import demand growth.”38 In 
2016, India took thirteenth place among all coal importers 
from Russia. That is why it is reasonable to develop energy 
cooperation with India to avoid stagnation in Russia’s coal 
industry. At the same time, there are various forecasts for 
coal prices. The World Bank forecasts the price around 55 
dollars per tonne in 2018 and slight increase thereafter. The 
IMF`s forecast is more positive: their experts predict 76.2 
dollars per tonne in 2017. 39 In comparison with average coal 
price in 2016 of 66 dollars per tonne,40 realization of the 
latter forecast will be beneficial for Russia, who provides 
around 12 percent of world coal exports.

Natural Gas

Natural gas, the cleanest fossil fuel, could become a 
substitute for oil and coal. Finland is already highly 
dependent on Russia for natural gas imports. According to 
Finland Statistics, Russia is the only supplier of natural gas 
to Finland. The import dropped by 34 percent in volume 
terms for last four years; the drop in value was three-fold 
because of the fall in prices of this energy source. As shown 
in the graph below (Figure 6), these imports correlated with 
the volume of heat and power generated by natural gas in 
Finland. This means that functioning of natural gas power 
plants in Finland depends on import from Russia. The 
continuation of such dependence can have two 
consequences: Finland could minimize Russia`s share in 
natural gas imports and/or reject usage of natural gas in 
heat and electricity generation on the whole. Alternatively, 
according to the National Emergency Supply Agency of 
Finland, this dependence has been exaggerated because the 
share of natural gas in total energy consumption structure 
that is around 5-6 percent can be substituted “with other 
fuels without great difficulty”. 41

Between 2010 and 2016, consumption of energy generated 
by natural gas had been falling and reached 1.8 mtoe. 
Furthermore, the share of this source in energy consumption 
has been decreasing rapidly: from the maximum 11.4 
percent in 2003 to a minimum of 5.6 percent in 2016 that 
was almost equal to the share of wind and hydropower.42 
This decline notwithstanding, we would like to believe that 
the cooperation could liven up with regard to new policy, but   

there are some serious pitfalls for the future Russia-Finland 
partnership because of increasing competition from other 
countries and other types of energy sources. 

On 11 May 2017, the Finnish Government gave to the 
Parliament a proposal concerning a Natural Gas Market Act 
and certain related acts such as Act on Separating the 
Activities of the Natural Gas Transmission Network 
Operator, Act Amending the Act on the Control of the 
Electricity and Natural Gas Market and others. With this Act 
Finnish natural gas market will be opened for competition 
between Russia, the USA with its liquefied natural gas, the 
Baltic States, Poland and other countries of Central Europe 
in 2020. According to the Ministry of Economic Affairs and 
Employment, the natural gas transmission network of the 
operators will be separated from the production and sale of 
natural gas using the effective unbundling model in the EU 
Directive on the internal market for natural gas43. 
Additionally, within this Act special regulation on prices is 
abolished to provide price competitiveness. However, 
Russian natural gas is cheaper than European one, e.g. price 
in British hub NBP was 22 percent higher in 2016.44 So, it is 
not obligatory that other suppliers of gas will be less costly. 
And probably Finland will continue purchasing Russian 
natural gas.

Nevertheless, construction of the Balticconnector gas 
pipeline between Finland and Estonia is developing rapidly. 
Realization of this project can be harmful for Russian trade 
in gas in 2020s. The EU is interested in detaching Finland 
from Russian gas insomuch that invested 75 percent of this 
project; the rest was paid by Finland and Estonia. LNG will 
be used to fill this corridor, and Finland will have an 
opportunity to return redundant gas. This is the real 
substitute for Russian gas especially due to LNG market 
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growth by 12 percent year-on-year.  45

However, LNG is a more expensive option: both Qatari and 
US LNG is more expensive than Russian gas46 (in Poland they 
call it “diversification fee”).47 In reality, Lithuania paid 250 
dollars per thousand cubic meters48 of LNG while the 
average price of Russian natural gas in Europe was 167 
dollars / thousand cubic meters49 in the previous year.

At the same time as Finland is engaged in the construction 
of Balticconector, Russia is constructing Nord Stream 2 in 
cooperation with European giants such as Royal Dutch Shell, 
Austria`s OMV, France`s Engie and Germany’s Uniper and 
Wintershall. This pipeline is aimed to connect Russia and 
Germany bypassing Ukraine. Part of the pipeline bypasses 
territorial waters of Finland, and the permission for 
construction was granted in April 2018. 

One should take under consideration that the USA is trying 
to impose price competition by implementing new sanctions 
against Russia but this time they affect not only Russian 
interests but also the interests of European countries. Now it 
is still a question whether Finland will replace Russian gas 
with American LNG substitute. Actually, Russia can compete 
with the USA even in LNG supplies to Finland. In 2016, the 
proportion of LNG in gas exports from Russia was 8.1 
percent, this gas is exported only to the Asia Pacific countries 
and India.50 In 2015, the International Gas Union recognized 
Russia as the most effective producer of LNG. 51The Ministry 
of energy expects that Russia will augment its presence on 
the world LNG market to 13 percent by 2025 (to 15-20 
percent according to the Novatek forecast) from its current 

4-5 percent.52 It can come true due to the launch of Yamal 
LNG supplies on the spot market in 2017 and start of 
deliveries under long-term contracts in 2018.53

Finally, in accordance with Finland`s gas company Gasum, 
even now natural gas can be replaced by Finnish 100 
percent renewable biogas that is upgraded to a composition 
corresponding to natural gas.54 This type of fuel absolutely 
falls under Paris Agreement, but Finns need time to carry 
out the substitution policy mentioned above. Even under 
the most pessimistic scenario, if Finland substitutes all 
Russian gas, Russia will lose 1.7 percent of its total gas 
exports – that is the share of total exports accounted for by 
Finnish consumers in 2016. 55

This challenge is a chance for Russia to strengthen 
cooperation with Finland non-hydrocarbons sector, 
particularly renewables.

Consequences for Russian-Finnish Trade 
beyond major hydrocarbons

Wood Industry

Wood industry seems to be the most promising sphere for 
the development of Finnish-Russian trade cooperation. In 
2016, the percentage of wood in the energy consumption 
structure of Finland was 15 percent, which is higher than in 
1990.56 It seems possible to augment renewable sources 
share partially by increasing wood fuel use by 2020. Based 
on previous growth rates of forest sources consumption, we 
could assume growth of wood biofuels in energy 
consumption by 8–12 percent by 2020.

Russian exports of forest resources to Finland mainly 
consist of roundwood, fuelwood, sawnwood, plywood, and 
paper. The share of Russian supplies in Finnish wood pellet 
imports has been going up and in 2016 reached 90.7 
percent by value (4.9 million euro) and 97.8 percent by 
volume. On the contrary, the share in other wood fuel 
imports fluctuated during 2010s and achieve 52.2 percent 
in value and 69.6 percent in volume. With the share of 
Russia unchanged the Finnish import can ramp up by 
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10–12 percent by 2020. It is highly important for Russian 
exporters because Finland accounted for 36.9 percent of 
Russia’s wood fuels export in 2016 and, in contrast to many 
other sectors, we could argue that Russia depends on Finnish 
importers and biofuels expansion.

For Russia as an exporter, the price of wood – in particular of 
wood pellets – is very important, especially now when the 
market is low. According to the Wood Pellet Association of 
Canada, “the buildup of production capacity based on 
demand forecasts from a few years ago has resulted in a 
current state of excess supply; spot market prices for 
industrial wood pellets have hit historical lows. New 
demand, combined with growth in the Japan and South 
Korea, will soak up the current excess capacity and is 
expected to bring spot prices back into  line with the 
long-term averages” that are 162.87 dollars.58 Another 
determinant of demand growth is the transition from 
traditional energy sources to renewable ones in all countries 
that ratified Paris Agreement, including Finland. In 
accordance with this forecast and the current spot price of 
112.76 dollars in December 2016, there should be an 
increase in price by 44.4 percent by 2020.

In addition to trade, one should not ignore technological and 
investment cooperation. Finland is a pioneer and global 
leader in the deployment of efficient forestry technologies. 
The Natural Resources Institute of Finland has been 
developing up-to-date approaches to gather forest 
bioeconomy information for the Russian market. It is a 
combination of three methods: pictures by drones, satellite 
images and sample plot measurements. This appears to be 
extremely significant in conditions when roads are poor or 
totally absent and when up-to-date data on forest sources is 
available for less than 10 percent of Russia’s forest area. For 
Finland as a country dependent on Russian wood resources, 
it also would be beneficial to obtain more information about 
Russia’s forest area.59 Also, the Institute launched an 
information service that focuses on forest policy and 
legislation, raw material procurements, sustainable forestry 
and bioenergy in Russia, Baltic and Eastern European 
countries.60

Besides, many Finnish companies in forest industry such as 
Stora Enso, UPM, Metsa, have run businesses in wood 
processing in different parts of Russia. The Finnish forest 
industry has invested more than 1 billion euros,61 mostly in 
northwestern territories, by leasing forests,  developing

infrastructure and, of course, by establishing subsidiaries 
and mills. 

Peat Fuel

Finland has substantial reserves of peat, which may be 
considered as a biofuel as well (although it does take 
hundreds of years for it to form). In certain years the share 
of peat in heat and electricity generation was rather high. 
During most of the period under review, the contribution of 
peat was higher than that of hydro- and wind power. At the 
moment, this fuel provides 4–5 percent of electricity and 15 
percent of heat.62

Until the end of the XXth century, peat was classified as a 
fossil fuel and greenhouse gas emissions from combustion 
of peat were taken into account in the calculations of the 
International Panel for Climate Change. Countries with 
developed peat industries and significant roles of this fuel 
in heat and electricity generation, including Finland and 
Sweden, strongly disagreed with this decision. They based 
their critique on the fact that peat is a renewable source 
and there is an opportunity to produce biomass on cut-over 
peatlands. 

The Finnish Ministry of Trade and Industry released a report 
“The Role of Peat in Finnish Greenhouse Gas Balance” 
produced by three internationally-recognized climate 
change and peatland experts from Finland, the UK and the 
USA.63 In this report, they defined peat as a slowly 
renewable biomass fuel non-belonging neither to fossil 
fuels nor to biofuels. Only in 2000 peat was recognized as a 
biofuel when the European Parliament amended Article 21 
of the Council Directive on the promotion of electricity from 
renewable energy sources in the international electricity 
market by adding peat to the list of renewable energy 
sources.64 Though the fate of the amendment is unknown 
for the present, because at the time of writing the 
decision-making process was unfinished. In fact, in 2009, 
the EU Directive on the promotion of the use of energy from 
renewable sources – Article 7 Part 5 – stated: “Biofuels and 
bioliquids … shall not be made from raw material obtained 
from land that was peatland, unless evidence is provided 
that the cultivation and harvesting of that raw material 
does not involve drainage of previously undrained soil”. In 
2016, the European Commission proposed a revision of the 
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Renewable Energy Directive, which made the protection of 
peatland even stricter”.65

During the 2010s, the usage of peat in Finland`s heat and 
electricity generation has been decreasing year-on-year. 
However, we suppose that Finns will not refuse peat 
completely because they have implemented a process of 
co-combustion of peat and wood. It had been found out that 
‘the chemical properties of wood fuel alone may cause 
certain problems in boilers’.66 They started burning peat 
together with wood to reduce corrosion in the superheater 
tubes and to manage Sulphur Dioxide (SO2) emissions. Thus, 
an increase of effectiveness of wood biomass utilization in 
heat and power plants is dependent on the use of peat as 
well. Besides, it is reasonable to have alternative fuels to 
maintain security of supply.

Despite the high domestic reserves of peat, Finland 
purchases this fuel abroad. Peat import from Russia has been 
increasing and in 2016 reached almost a half of total Finnish 
peat import (0.6 million euros) while Finland`s share in 
Russian peat export is 7.1 percent.67 At the same time, trade 
in peat is not a major sphere for Russian-Finnish cooperation 
neither in terms of value, nor in terms of volume, if compared 
to oil or wood procurements. In 2016, Finns paid 1.3 million 
euros for imports of 45.7 thousand tonnes of peat. 68 This is a 
meager part, less than 1 percent, of total peat consumption 
in Finland, where annually about 6.5 million tonnes of peat 
is burned.69

Nuclear Power

The second applicant for replacing oil and coal is nuclear 
power, especially in light of the fact that Finland is going to 
build its fifth nuclear power plant (NPP), Hanhikivi-1, in 
cooperation with Russia. Although there has been a lot of 
debate over whether to include nuclear energy in the list of 
renewable energy sources or not, and both parties had 
strong arguments, there is still no conventional wisdom on 
this topic.70 In any case, in our view, nuclear energy can be 
included in the list of clean low-carbon sources of energy.

Russian-Finnish nuclear energy partnership has started 
already in the Soviet period. Loviisa NPP – the first one in 
Finland – was constructed in 1977. It was a unique project: 
for the first time in history, Western countries and the Soviet 
Union worked together in the field of nuclear energy 

technologies. The degree of Finland`s participation was 
around 50 percent. The Soviet Union supplied the VVER-440 
reactors, turbines, generators, and other components. Safety, 
automation and control systems were produced in the 
Western countries.71

In 2013, Rusatom Overseas, the international division of the 
State Corporation Rosatom, and Fennovoima, Finland`s 
nuclear power company, signed a contract for the 
construction of the Hanhikivi-1 NPP. The plant will be 
equipped with 1.200MW AES-2006 pressurized water 
reactor designed by Gidropress, a subsidiary of Rosatom.72 It 
is estimated that this plant will provide 10 percent of 
energy consumption in Finland by 2024.73 In 2014, Finland 
and Russia signed a new intergovernmental agreement on 
nuclear energy cooperation that was a prerequisite to 
transporting the reactor to the Hanhikivi-1 NPP. The 
agreement includes provisions related to nuclear energy 
research, energy safety, and radiation protection.74

In January 2015, the Russian government added the 
Hanhikivi-1 NPP project to the list of self-supporting 
infrastructure projects co-financed by the National Welfare 
Fund (NWF). The maximum amount of NWF funds allocated 
for its implementation is a ruble equivalent of 2.4 billion 
euros, but no more than 150 billion rubles. Russia owns 34 
percent of the venture. The economic effect of the project 
Hanhikivi-1 NPP for Russia is expected to be 17.5 billion 
euros. The Russian budget is anticipated to receive over 3 
billion euros in taxes that exceeds investments of 2.5 
billion euros.75 Approval of the project documentation by 
the Finnish Radiation and Nuclear Safety Authority STUK is 
a precondition for obtaining a license for the construction 
of the Hanhikivi-1 NPP. Earlier it was reported that 
Fennovoima plans to obtain a safety assessment and 
building permit to begin construction of the nuclear power 
plant in 2018.

This project is beneficial for many associated industries of 
Russian, Finnish and European parties. For example, in 2013, 
the Russian nuclear fuel company TVEL signed ten-year 
contract for the nuclear fuel supply, management and 
design with Fennovoima worth 450 million euros 
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and will ship TVS-2006 fuel cartridges for the first core. 
Atomproekt developed the design and licensing 
documentation for the project. Suomen Maastorakentajat Oy 
was awarded a 5 million euro contract by Fennovoima to 
improve local infrastructure by constructing the Hanhikivi-1 
access road, the water supply piping and domestic 
wastewater sewer for the plant site. The German company 
Siemens was hired for the electrification of the construction 
site.76

In general, trade in nuclear technology is an important field 
of cooperation. There was no constant trend in the value of 
Finnish imports of nuclear fuel, the figures were fluctuated 
around 93 million euros and in 2016 reached 89 million 
euros. Around 38–40 percent (54 percent in 2013) of Finnish 
import is accounted for by Russia; the main competitors are 
Germany and Sweden that account for 30 percent and 32 
percent, respectively. Thanks to the new nuclear power plant, 
Finland will increase the import of nuclear fuel at least by a 
quarter because no uranium is currently mined. Germany is 
going to phase out nuclear power plants by 2022 while all 
uranium mines had already been closed.77 It can either lead 
to substitution of German nuclear fuel with Russian fuel, or 
the German share can be divided between several countries.
 
Cooperation in Wind Power Sector

Russia developed a national programme with a goal of 
increasing the share of renewable energy sources in 
electricity production to 4.5 percent by 2020.78 Russia could 
achieve 11 percent of renewable energy by 2030, according 
to new findings by the International Renewable Energy 
Agency.79 Finland, as a main player in renewable energy 
market, began developing wind power projects in Russia as a 
part of Russian government programme. At the end of 2015, 
the Russian Rusnano and the Finnish Fortum signed a 
preliminary agreement to run a consortium for the 
construction of wind farms. Finland`s party invested 65 
million euros in building wind power capacity of 35 MW in 
the Ulyanovsk oblast.80 According to the Bloomberg data, 
Fortum`s long-term plan is to build approximately 500 MW 
of wind power generation capacity in Russia within the 

he agreement with Rusnano.81 Therefore, the share of 
Finland in Russian wind power production will be roughly 
15 percent by 2024 when Russia achieves wind power 
generation capacity of 3.6 GW.82 We can expand the 
initiative of partnership between Russia and Finland to the 
new field. It can substitute or complete current investment 
cooperation in construction of thermal power plants 
because Fortum finished all related projects in Russia in 
2016. 83

Trade in Electricity

Another potential area for trade cooperation is electricity. 
Finland has been increasing the percent of import of 
electricity in energy consumption that reached 5.1 percent 
in 2016. It can be reasonable to continue this trend if 
Finland is not ready for a full substitution of traditional 
energy resources under its Governmental programme on 
climate change. The share of Russia in Finnish import of 
electricity is 20 percent while the main provider is Sweden. 
This cooperation became bilateral in 2015, when Finland 
exported electricity to Russia for the first time after signing 
an agreement on bidirectional trade between Fingrid and 
the Russian national grid.84 Beforehand it was not 
widespread, but in 2017 Russia started the biggest-ever 
auction to purchase 1.9 GW of clean electricity. Finland won 
this tender competing with Italian Enel that won two wind 
power projects.85

 
Russian-Finnish economic cooperation in Arctic

The other facet of Russian-Finnish economic cooperation is 
Arctic energy cooperation. Russia and Norway are the main 
markets for Finnish Arctic energy expertise. Finland 
provides them with energy-efficiency projects such as 
modernized transmission lines, decentralized generation of 
electricity, geothermal heat and electricity generation. Close 
collaboration was started in maritime technologies and 
shipbuilding as well as in clean technologies and mining 
industry.86 Finland`s Strategy in the Arctic Region highlights 
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the importance of the oil and gas resources of the Arctic for 
energy supplies in Europe. The hydrocarbon reserves of the 
Barents Sea and the process of their development are of 
great interest to Finnish companies even with the current 
Programme on climate change. Their goal is to participate in 
large projects, such as Shtokman, as subcontractors and enter 
the international level of developing deposits beyond the 
Arctic Circle. Bilateral Russian-Finnish cooperation in the 
joint development of hydrocarbon reserves was greatly 
influenced by the agreement on the division of the so-called 
“grey zone” in the Barents Sea, when the maritime border 
between Russia and Norway was confirmed. Finns expect to 
receive significant economic and financial results from 
participation in the development of this zone.87 In 2017, The 
Academy of Finland and the Russian Foundation for Basic 
Research have launched a call for joint projects in the field of 
Arctic research on climate change and related ecosystem 
adaptation.88

Concluding remarks and recommendations

Despite the growth in renewable energy use in Finland, the 
main purchased sources in Russian-Finnish trade are crude 
oil and natural gas, while the values of biofuels are relatively 
low. Under the terms of Paris Agreement and national 
climate change programme, sooner or later Finland will 
decrease the share of fossil fuels in energy (heat and 
electricity) production as well as its import of such sources. It 
means that Russia should further develop its cooperation 
with Finland in clean and bio technologies in energy sector. 
Otherwise, by 2030 or by 2050, Russia will lose its positions 
in Finnish fossil fuel market while not gaining stability in its 
renewable resources market.

For instance, it could be cooperation in the field of forestry. 
For this purpose, Finnish-Russian Working Group on 
Sustainable Forestry Development works out projects in 
bioenergy and discusses forest policy in Finland and Russia.89 
In addition, we would recommend paying more attention to 
the evaluation of project results by certain criteria in order to 
draw accurate conclusions.

Nuclear energy has always been a promising sphere for 
Russian-Finnish investment and trade cooperation. The 
Hanhikivi-1 NPP is going to be constructed in Finland by 
Russian and Finnish companies by 2024. That is why we can 
affirm that cooperation within this sector will continue. It is 

possible to say the same about partnership in the wind 
power sector, due to long-term joint projects currently being 
realized in Russia. 

Furthermore, we would like to mention that even if Finland 
does not accumulate a significant share in Russia’s export of 
traditional energy sources, the ratification of the Paris 
Agreement on climate change by almost all of Russia’s trade 
partners could lead to dramatic fall in Russia’s overall 
exports of carbon-based energy sources (coal, oil, and 
natural gas). Thus, in order to minimize the risks associated 
with these trends, Russia should develop renewable sources 
and related economic partnerships, first of all, improving 
bioenergy technologies on the national level.
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