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This master's thesis studied the impacts of geopolitical shocks on Finland's transition to a
low carbon energy system, focusing on the case of the Russian invasion of Ukraine and the
following energy crisis. The research utilized the method of qualitative content analysis to
identify key themes in the textual data, highlighting the most prevalent topics discussed in
the data. The thesis examined the immediate responses of the country to external shocks
and the following energy crisis, based on data collected from February 2022 to end of
2023. The textual data analysed was collected from two Finnish media sources, Ministry of
Employment and Economic Affairs press releases and documents and International Energy
Agency report. The analysis identified five key themes 1) energy security concerns, 2)
energy dependency as a geopolitical risk, 3) economic implications of the shock on the
energy sector, 4) Fennovoima and the future of nuclear power, and 5) energy transition
policies. The results highlighted the complexities and challenges the shock created for
Finland’s low carbon energy transition, while also emphasizing the shifts in geopolitical
relations with Russia, incentive to phase out fossil fuels, and commitment to current and
further energy transition policies as aspects that may positively impact the country’s low
carbon energy transition. The thesis contributes important national context to the
immediate impacts of the shock on Finland’s low carbon energy transition.
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1 Introduction

Energy systems have a close connection to geopolitics. Geopolitics of energy connect energy
systems and energy markets to security and global politics. Energy supply flows are
significantly affected by geopolitical events and energy resource manipulation is a way for
resource rich countries to influence international politics. Energy is a resource that is
available in multitude of different forms. The abundance of different energy sources varies
depending on the geographical location. Fossil fuels (oil, coal, and natural gas) are finite
resources that are abundant in certain geographical locations, this has made them products
that are traded geopolitically making some countries suppliers and some importers of fossil

fuels.

Geopolitics of energy have been tied to global fossil fuel supply chains especially, oil supply
chains. The oil crisis in the 1970’s that was caused by an oil embargo by the Arab OPEC
(The Organization of Petroleum Exporting Countries) emphasized the strategic importance
of oil because it showed how control over oil resources can be used to influence global

economies and geopolitics.

Control of energy resources significantly influences global power dynamics and can be used
as economic and geopolitical leverage over energy importing countries. The dynamics of
energy resource trading globally creates a strong connection between the energy system and
geopolitics. Thus geopolitical “shocks™ like wars, political instability and natural disasters
have the potential of having significant effects on global energy supply flows in the energy

system.

The Russian invasion of Ukraine in February 2022 shocked the whole world and especially
in Europe emphasised the link between energy and geopolitical tensions. The effects of the
war on the energy system hit during a time when the global energy prices were already
elevated due to the increased energy demand in the recovery period after the Covid-19
pandemic. The war necessitated rapid responses by European countries which previously

heavily relied on fossil fuel imports from Russia.

The shock of the war created the current “energy crisis”. “An energy crisis is a society-wide

economic problem caused by a constricted supply of energy leading to diminished



availability and increased price to consumers” (Grossman, 2015). A shortage in energy
supply can be caused by various reasons, shocks like war, natural disaster, or energy flow
manipulation of resource-rich countries. Russia has used manipulation of gas deliveries to
Europe to further the country’s geopolitical agenda, long before the war in Ukraine. The
European energy crisis of 2022 created uncertainty about the security of supply and
affordability of energy. Rising the issues of energy security, affordability, and phase out of

Russian energy to the forefront of energy related issues.

Parallel to the energy crisis the globe is in an ongoing accelerating “climate crisis”. The
climate crisis necessitates a significant reduction of global greenhouse gas emissions to stop
global warming and the potentially devastating environmental consequences of global
warming and climate change. European nations including Finland have committed to meet
the climate targets of the Paris Agreement and Finland as a nation is committed to achieving
zero emissions by 2035. Since fossil fuels contribute to about 80% of global emissions (IEA,
2023a), many countries have committed to the energy transition to phase out fossil fuels and
replace them with low carbon energy sources. A global low carbon energy transition is
essential for reducing global greenhouse gas emissions to a level where global warming can

be limited to levels that are not catastrophic to the environment and ecosystem.

The Russian invasion of Ukraine is a geopolitical shock that has caused significant shifts in
energy import flows in Europe and has caused many European countries to take action to
ensure and improve their energy security. The shock necessitated emergency measures and
policy actions in many European countries; this has the potential of effecting the ongoing
global low carbon energy transition. The long-term consequences on the energy transition
of the responses to the shock are unclear, but it is clear that governments and policies as well
as public support play a significant role in how the energy transition will play out (Zakeri et

al., 2022).

The aim of the thesis is to identify key shifts in energy system and their potential to accelerate
or hinder the low carbon energy transition in Finland. The thesis answers the proposed
research questions by analysing textual data from official ministry reports, ministry press-
releases and selected media outlets. The goal of the data analysis is to identify the major
themes in the data that will provide answers to the proposed research questions. The results
are discussed in context of the research goals, background information, and previous

research provided in the literature review. The discussion identifies the new insights found



in the thesis, draws conclusions, and makes recommendations based on the results of the

data analysis.
Research questions of this thesis:

1. What are the immediate impacts of the geopolitical shock of the Russian invasion of
Ukraine on Finland’s energy system?

2. What are the effects of the shock on Finland’s transition towards a low-carbon energy
system?

This topic is very relevant at the time of writing this thesis because the Russian war in
Ukraine is still ongoing. Since the war has been going on for two years, there is already
significant amount of data available on the energy related reactions and changes that
occurred because of the war. Finland was chosen as a country to be examined in this study
because of its geopolitical location. Finland shares an approximately 1340 km border with
Russia, and before the war Finland represented a country with strong geopolitical energy
dependence on Russia. The effects of the Russian invasion of Ukraine on Finland’s energy
system and low carbon energy transition have not been studied at least in the context of

impacts of geopolitical shocks on the energy system and energy transition.

The scope of this thesis is the first 22 months after the Russian invasion of Ukraine. The
period for which the data is collected is from February 2022 to end of the year 2023. This
data covers the short-term impacts of the shock; long-term impacts of the shock on the

ongoing energy transition are still unclear and unfolding daily.

There are several restrictions on this research because of the topic's time-sensitive nature.
More information is becoming available as the conflict in Ukraine is still ongoing and as
more time passes from the beginning of the war and the energy crisis it initiated. There is a
chance that new information will contradict what was known when this thesis was written,

or conversely, important information may appear too late to be included in this thesis.

The thesis is organised in seven sections. The first section introduces the motivation and
goals of the research. The section 2 of the thesis will give important background information
relevant to the context on Finland’s energy mix and relationship with Russia, importance of
European Union in Finland’s energy policy, the energy transition, and statistical changes of
fuel consumption, energy imports and greenhouse gas emissions. The section 3 provides an

account on the previous research on geopolitical shocks and the energy transition and section



4 describes the methods and data used to conduct the study. The section 5 presents the results
of the qualitative content analysis by identifying and describing the main themes and section
6 discusses the results and main contributions of the thesis and furthermore assesses the
limitations of the study and makes recommendations. The section 7 gives the conclusions of

the thesis.

2 Background

This section provides background information on the Finnish energy mix and energy system
as well as Finland’s relationship with Russia. This information is important to understand

the specific context of the country, justifying its use as an example.

2.1 Finland’s energy mix

Finland is one of the most energy intense countries in the world with a population of 5.5
million in 2021 and a total energy consumption of 1356 petajoules (PJ) making 245
Gigajoules/capita (Statistics Finland, 2022a). The Finnish energy mix consisted of diverse
mix of energy sources, as shown in Figure 1. Finland has a significant industrial sector that
consumed 45 % of the country’s final energy consumption in 2021, while space heating
consumed 27 % and transport sector consumed 16 % (Statistics Finland, 2022a). Metal,
chemical and forest industry are the most energy intensive industries in Finland. Notably the
forest industry that produces most of the country’s biomass is a historically significant actor
in the country’s energy system and policy, as well as one of the most influential lobby groups

(Ratinen, 2019).
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Figure 1. Energy mix in Finland 2021, data: (IEA, 2023b)

In 2021 oil products accounted for 22 % of the total energy supply. Oil is the most consumed
fossil fuel in the country, the transport sector being the highest consumer of oil fuels,
consuming 49% of all oil products in 2021, 15 % of oil products were consumed by industrial
sector and the rest by the forest and agricultural sector. The share of oil products in the
country’s total energy supply has been trending down since early 2000s and has decreased
21 % since 2000. Finland has no domestic oil production and historically it has imported

almost all its oil fuels from Russia; in 2021 Finland imported 360 PJ of oil. (IEA, 2023b.)

Coal accounted for 10 % of Finland’s total energy supply in 2021 (IEA, 2023b). In Finland
coal is mostly used to produce district heat, but the country is committed to phasing out coal

as an energy source by 2029 (Valtioneuvosto, 2019). Coal accounts for the largest emissions

globally and 36 % of Finland’s emissions (IEA, 2023b).

In 2021 natural gas accounted for 7 % of Finland’s total energy supply (IEA, 2023b). Natural
gas is mainly used in industry, heavy transport, and by energy companies in heating and
combined heat and power production. In 2021 92 % of Finland’s natural gas consumption
was imported from Russia (Statistics Finland, 2022b). The challenge with importing natural
gas is transporting it in its gaseous form, this is why liquified natural gas (LNG) is gaining

popularity because it can be transported on ships in liquid form.
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Finland has a long history of using biomass for heating and power generation, and it is an
important part of the country's renewable energy strategy. Biomass and waste accounts for
35 % of Finland’s total energy supply in 2021, which is the highest share of the total energy
supply by source (IEA, 2023b). In Finland wood biomass as an energy source is produced
as a by-product of the country’s large forest industry, which means that the forest industry
refines all raw materials that are possible to refine, and the rest are burned. In addition to
wood a small part of the country’s bioenergy comes from agricultural waste, biogas, and

solid waste.

Wood fuels are used mostly for cogeneration of heat and power in combined heat and power
(CHP) plants. In 2021 CHP plants produced 19.3 TWh of energy (Statistics Finland, 2022a).
CHP plants are cogeneration plants that have the capacity to cogenerate both heat and
electricity, most CHP plants use wood fuels that are a byproduct of the country’s forest
industry, but they can be operated with other fuels like coal and natural gas. CHP plants
produce heat for industry and residential district heating as well as electricity to the national
grid. In addition to heat and power production biomass is used to produce biofuels in biofuel
refineries. Biomass is a key part of Finland’s renewable energy mix and strategy and

important in ensuring domestic security of supply of energy.

In addition to renewable biomass as an energy source Finland has historically and is still
using peat as a small part of the country’s energy supply. Peat is a biomass material, but it
has a generation time of thousands of years which is too long for peat to be considered a
renewable raw material. Peat can be used similarly to wood biomass in heat and power
production in cogeneration plants. Peat as an energy source is being phased out in Finland
due to its CO> emissions that is higher than of coal. Historically peat has been an important

energy source in improving domestic security of energy supply.

Nuclear power is the backbone of Finland’s low carbon base load power generation. In 2021
nuclear power accounted for 20 % of the country’s total energy supply (IEA, 2023b). In
2021 Finland had four operating nuclear power plants Teollisuuden Voima’s Olkiluoto 1
and 2, 890 MW power each (TVO, a) and Fortum’s Loviisa 1 and 2, about 500 MW power
each (Fortum). In addition, Olkiluoto 3 a 1600 MW reactor began operating and producing
power to the grid in 2022 (TVO, b). In 2021 Fennovoima, a Finnish nuclear start-up company
was planning to build a 1200 MW nuclear power plant Hanhikivi 1 in Pyh&djoki

(Fennovoima), the company was in the process of applying for a construction licence for the
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power plant. Nuclear power is the most significant contributor to Finland’s low carbon
power production and the largest domestic power producer. The security issues of nuclear
power are debated, and different countries have very different views on nuclear power;
globally nuclear power creates geopolitical tensions because of nuclear energy production,
in few geopolitically powerful countries (United States, Russia, Great Britain, France and
China), is linked to nuclear weapons programs, however even in these countries a significant
amount of nuclear energy production is used only for the peace full purpose of electricity
generation. Finland does not have nuclear weapons and has laws prohibiting nuclear
weapons in the country. Nuclear power can be said to enhance energy security because most
common reactor types are refuelled only once a year or more seldom and fuel for operating
the plant for several years can be stored onsite. However, nuclear power plant’s fuel is
imported in most nuclear power countries including Finland, increasing the energy
dependence. In 2021 the nuclear fuel for the Loviisa power plant’s two Russian design

VVER type reactors were imported from Russia.

The major renewable energy sources other than biomass in Finland’s energy mix are
hydropower which accounted for 4 % of the country’s total energy consumption in 2021,
and wind and solar power which accounted for 2 % of the country’s total energy supply in
2021 (IEA, 2023b). Wind and solar power are still considered “new” renewable energy
sources in Finland. They have a relatively small shares of the energy mix; in 2010s progress
began to implement these renewable energy sources to the energy mix and in the 2020s
growth in wind and solar power capacity is accelerating (Hoysniemi, 2022). Renewable
energy sources such as wind and solar power are weather dependent, and their energy output
is difficult to adjust. Efficient use of wind and solar power requires available energy storage
capacity, so the generated energy can be used when there is demand. This means that
increasing the share of renewable energy sources in the energy mix requires significant

changes in the infrastructure of the energy system.

Although Finland has a significant domestic electricity supply from nuclear, hydro, wind,
and combined heat and power plants, electricity imports are required to meet peak electricity
demand. The cross-border transmission lines are shown in Figure 2. “Cross-border
transmission capacities from Sweden, Russia, and Estonia are approximately 2700 MW,
1400 MW, and 1000 MW: resulting in a total import capacity of 5100 MW" (Fingrid, 2017).
In 2021 Finland imported 17.8 TWh of electricity (Statistics Finland, 2022b). In addition to
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electricity Finland imported practically all of its fossil fuels, as well as wood chips and some

other wood products, majority of which came from Russia (Jiédskeldinen ef al., 2018).

1100 MW = 1500 MW
A—

~1300 MW B

'\ 100 MW

320 MW

Figure 2. Finland’s cross-border electricity transmission lines (Fingrid, 2017)

The current energy system relies on fossil fuels especially in the transport sector which is
the largest consumer of oil products in the country. Finland has a goal to become carbon
neutral by 2035; however, the energy system produced 72 % of all national CO> emissions
in 2021, about 34 million ton CO; (Statistics Finland, 2022c). 39 % of the CO, emissions
from the energy sector came from energy industry, 29 % from transport, 19% from energy
used for manufacturing industry, 11% from heating buildings and about 2 % came from other
fuel uses (Statistics Finland, 2022c¢). This means that significant emissions reductions are

required, in the industrial and transport sectors of the energy system, to meet this goal.
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2.2 Role of Russia in energy geopolitics

Russia holds significant geopolitical influence in the global energy markets because it is the
third largest producer and consumer of energy resources in the world; while representing
only 3 % of the world's GDP and 2 % of its population, Russia contributes 10 % of global
energy production and accounts for 5 % of energy consumption (Hafner and Tagliapietra,
2020). It consistently ranks first in global gas exports, second in oil exports, and third in coal
exports; this makes Russia a key player in global cross-regional energy trade, as it exports
over half of its primary energy production and contributes 16 % to overall energy trade
(Hafner and Tagliapietra, 2020). The country's strategic behavior concerning energy
transition not only impacts its own development but also has wider implications for the

international community (Hafner and Tagliapietra, 2020; ERI RAS and SKOLKOVO 2019).

In terms of climate impact, Russia is the fourth largest emitter of carbon dioxide globally
(Hafner and Tagliapietra, 2020). It heavily relies on fossil fuels, maintaining a high GDP
energy intensity despite relatively low energy prices and significant capital costs. In addition
to fossil fuels nuclear power is important for Russian domestic energy supply, as well as
strategic tool for spreading their influence by bringing nuclear power projects to other
countries, especially those who do not have existing nuclear power production. These
projects tie the collaborating countries to Russian nuclear power industry because the
projects not only use Russian technology, funding, and implementation but also include
contracts for nuclear fuel supply and waste management services for the entire operation
time of the plant. Renewable energy sources, such as solar and wind power, make up a very
small share of the energy mix, with projected growth not exceeding 1 % by 2035 (ERI RAS
and SKOLKOVO 2019).

Russia is one of the most resource-rich nations globally, and its use of energy exports,
particularly natural gas, for manipulating international relations has been criticized. The
Energy Strategy of the Russian Federation up to 2030 acknowledges that "energy exports
should help to promote the country's external policy" (ERI RAS and SKOLKOVO 2019).
Russia's geopolitical power in the energy exports grew during the 2000s because of its
energy exports influence over post-Soviet countries and the strategic and economic
implications of export pipelines to Central and Eastern Europe (Hafner and Tagliapietra,

2020). This influence is used by Russia to influence energy-consuming nations’ politics.
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2.3 Finland’s geopolitical and economic relationship with Russia

Finland's geopolitical and economic relations with Russia are shaped by a shared history,
geographical location, and geopolitical events. The geopolitical and economic relationship
between Finland and Russia has evolved over the centuries, with historical and geopolitical
events shaping the current dynamics. The relationship before the war in Ukraine was
politically and economically cooperative but cautious. In international geopolitics Finland

was seen as a neutral moderator between Russia and the west.

Finland’s geographical location as a neighbour of Russia, with an approximately 1340 km
long shared border, has a significant influence on the country’s geopolitical relationship with
Russia. In line with geographical location, Finland’s relationship with Russia is heavily
influenced by historical events. Finland was under the rule of the Russian Empire from 1809-
1917. Even before the Russian rule Finland was a part of Sweden, who fought many wars
against Russia on Finnish land. Finland declared independence from the Russian Empire in
1917, and later fought the two wars against the Soviet Union from 1939-1944, the Winter
War, and the Continuation War. After World War I, Finland adopted a policy of military
neutrality, where country’s foreign policy focused on coexisting peacefully with Russia,
while emphasising the importance of investing in and maintaining a strong military that is

capable of maintaining the country’s independence and national security.

Finland and Russia have had a mutual economic trading relationship. Before the European
Union posed sanctions on Russia as a response to the annexation of Crimea in 2014, Russia
was one of Finland’s most significant trading partners. In 2020, trade with Russia accounted
for about 5.2% of the country’s total trade (Finnish Customs, 2021). The export goods to
Russia included machinery, equipment, and consumer goods, while imports from Russia
included fuels, electricity, and raw materials (Finnish Customs, 2021). Finland has a long
history of energy trade with Russia. Before 2022 the trade was practically one-directional,
prior to the Russian war in Ukraine Finland’s energy sector relied heavily on imported fossil
fuels from Russia since Finland does not have a domestic fossil fuel or uranium supply

(Jaaskeldinen et al., 2018).

In 2021 Finland imported 81% of crude oil, 75% of natural gas, and over 50% of coal from
Russia (IEA, 2023c) Despite debate about Russia's reliability and potential security

implications, Finland's energy strategy and practices prior to 2022 have shown a preference
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for positive interdependence and cooperation with Russia, with no significant disruptions in
energy supply from Russia in recent decades (Jadskeldinen et al., 2018). Even prior to the
geopolitical shift in Euro-Russian market relations there was debate in Finland concerning
whether the energy system’s dependence of Russian energy imports is a threats to energy

security or simply a market trade relation between two nations (Jadskeldinen et al., 2018).

In Finland, energy security is primarily viewed as a matter of ensuring a reliable supply and
efficient generation of energy (Jaidskeldinen er al., 2018). Finland's energy strategy
prioritised technological and economic aspects, while more recently showing an increasing
concern for socio-political factors; however, Finland's energy strategies previous to the crisis
failed to consider link between geopolitical events and energy, particularly the risks related

to Russian energy (HOoysniemi, 2022).

In addition to energy trade, Finland and Russia have interconnected energy sectors through
corporate ownerships and technology transfer, involving Finnish companies like Neste,
Fortum, and Fennovoima, and Russian companies such as Rosneft, Gazprom, and Rosatom.
While Russia is typically cautious about foreign involvement in its energy sector, Finnish
companies have been an exception; this relationship is characterized by Finland's
asymmetric dependence on Russian energy imports but also includes elements of
interdependence, especially in technology transfer facilitated by companies like Fortum
(Jadskeldinen ef al., 2018). For the oil company Neste, the influence of Russia comes from
its operations being tailored to the quality of Russian Urals oil, making a switch to other
sources like Norwegian Brent costly (Jddskeldinen et al., 2018). The Finnish state-owned
energy company Fortum has expanded globally, through investments in Russia, by acquiring
TGC-1 and collaborating with Rosnano, a Rosatom subsidiary, on wind power projects
(Jaaskeldinen et al., 2018). In addition, Fortum's acquisition of Uniper linked the company
to the Nord Stream 2 gas pipeline that supplied Russian natural gas to Europe and
strengthened its presence in the Russian energy market (Jadskeldinen et al., 2018). Finnish
nuclear power company Fennovoima had plans to build Hanhikivi 1, a 1200 MW nuclear
power plant, in Pyhdjoki, and had significant ties to Russian energy industry through
cooperation with Russian nuclear power “state group” Rosatom. Rosatom played a double

role as a large minority owner of Fennovoima and Hanhikivi 1 plant supplier.

In the wake of the annexation of Crimea in 2014, the European Union posed sanctions on

Russia, and Russia's subsequent countersanctions, influenced Finland's economic relations
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with Russia. The sanctions had significant impacts on the Finnish economy by significantly
impacting commercial goods imports between Finland and Russia, but not energy or wood
imports. Despite EU sanctions, Finnish energy companies such as Fortum and Fennovoima
increased their collaboration with Russian counterparts navigating their interests between
economic cooperation with Russia and EU policies (Jddskeldinen et al., 2018). However, the
Russian invasion of Ukraine in February 2022 and the following energy crisis became a

turning point in Finland’s geopolitical and economic relations with Russia.

2.4 Importance of European Union in Finland’s energy policy

The European Union (EU) holds significant influence over energy policy decision-making
in Finland. As a member state Finland is bound by the EU's energy policy framework, which
establishes common objectives while allowing for some national flexibility in
implementation; the EU's role extends beyond economic cooperation, as it includes various
policy areas such as climate, environment, health, external relations, security, justice, and

migration (European Union, 2022).

The EU's energy policy falls under the broader Energy Union program, established in 2015
with the aim of ensuring affordable, secure, competitive, and sustainable energy for EU
citizens and businesses (Finnish Government, 2015). Energy Union is closely coordinated
with other policy areas like transport, research and innovation, digitalization, circular
economy, and sustainable financing (Finnish Government, 2015). The program was
motivated by factors such as the high energy demand in Europe, significant energy imports,
dependence on a single non-EU gas supplier, and concerns surrounding energy supply

disruptions and price fluctuations (European Commission, 2022a).

The Russian invasion of Crimea in 2014 brought to attention the issues of energy security in
the EU. Despite reducing energy dependence, a significant percentage 56 % of energy was
still imported from Russia to EU member states in 2021 (EUROSTAT, 2023). The Energy
Union, established by the European Commission, aims to improve energy security, the
internal energy market, energy efficiency, and the transition to a low-carbon economy;
member states cooperate and coordinate with neighbouring countries to develop their energy
policies within the framework of the Energy Union (Finnish Government, 2015). The goal

of the Energy Union is to create an integrated EU energy system, improving competition,
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market efficiency, and affordable prices for consumers; the Energy Union is founded on
principles of solidarity, trust, and collective representation in global energy affairs (Finnish

Government, 2015).

The energy and climate strategies of the EU and its member states are regularly adapted to
align with the developing low carbon energy transition goals. Finland is impacted by EU
energy policy; thus, Finland has set national targets that align with EU energy policy goals
to improve energy efficiency, reduce greenhouse gas emissions, increase renewable energy

consumption, and promote research and innovation in the energy sector.

Major events occurring within European countries, whether they are EU members or not,
have the capacity to impact other European nations. The Russian invasion of Ukraine is an
example of a shock that occurred primarily in one country, but the effects of the shock were
experienced through the Europe. The unanimous stance that EU member states have in
supporting Ukraine in the conflict has an impact on all the member states and thus impacts
Finnish energy markets and policies. Finland with other member states is in compliance with
EU energy sanctions against Russia that are a form of economic warfare. Sanctions typically
involve financial penalties imposed by one or more countries against another country, group,
or individual. The EU’s energy import sanctions imposed on Russia have a direct impact on

Finland by restricting energy trade between the two nations.

2.5 Energy transition

The current energy transition can be seen as the fourth major structural transformation of the
global energy sector. The first transition occurred between 1840 and 1890 and involved the
shift from biomass to coal as the dominant energy source (Hafner and Tagliapietra, 2020).
The second transition was characterized by the rapid rise of oil, from 3 % in 1915 to 45 %
by 1975 (Hafner and Tagliapietra, 2020). The third transition involved the increasing use of
natural gas, partially replacing both coal and oil, with its share reaching 23 % in 2017 (Hafner

and Tagliapietra, 2020). These transitions were driven by strive for economic efficiency.

The ongoing fourth energy transition, from fossil fuels to low-carbon energy sources, is
different because it is primarily motivated by the goal to stop global climate change (Hafner

and Tagliapietra, 2020). This transition is also known as "Energiewende," a German term
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that gained international attention in the early 2010s following the Fukushima nuclear
accident (Hafner and Tagliapietra, 2020). This led to increased interest in renewable energy
technology and decarbonization projects worldwide. The aim of the future energy transition

is to reduce greenhouse gas emissions from the energy sector to specific targets.

The current energy transition is driven by a combination of goals, including climate change
mitigation, technological development, and the development of new solutions to replace
fossil fuels and reshape structure of the current energy systems. This transition is a way for
countries to improve the competitiveness of their national economies and develop through
access to affordable energy. (Hafner and Tagliapietra, 2020; OSCE 2013; Smil 2018; Triiby
and Schiffer 2018.)

The objective of the low carbon transition is to establish a sustainable economy that
prioritizes low-carbon solutions, circular economy practices, and biodiversity preservation.
This transition involves investments in clean energy production, the phasing out of fossil
fuels, promotion of biodiversity, and the electrification of the transportation sector (Siljander
etal.,2023). The low carbon transition is crucial in addressing various crises, such as climate
change and economic instability, by fostering economic growth while prioritizing

environmental protection (U.N. Environment Program, 2012).

In developed countries like Finland, the low carbon energy transition presents an
opportunity to stimulate innovative activities, generate employment, enhance energy
security, and improve industry efficiency (U.N. Environment Program, 2012) . The
Sustainable Growth Programme in Finland seeks to support the development of necessary
skills, research, education, and training to enhance the competitiveness of the country's
export industries (Ministry of Finance, 2021). This program focuses on positioning Finland
as a global leader in hydrogen technologies, circular economies, and emission-free energy
systems (Ministry of Finance, 2023). The concept of sustainable energy also involves a
comprehensive approach that encompasses decarbonization, energy equity, and social

justice (Kuzemko et al., 2022)

The urgency for the low carbon transition arises from the unsustainable overconsumption of
natural resources, with energy production being a major contributor. Traditional reliance on
fossil fuels not only depletes natural resources but also contributes to habitat destruction and

accelerates climate change. On a local scale, the low carbon energy transition plays a crucial
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role in combating pollution of air, soil, and water (UN Environment Program, 2012).
Transitioning to sustainable alternatives presents economic opportunities, particularly in
expanding export markets for biofuels and renewable energy technologies where Finland's
expertise can be leveraged (Ministry of Finance, 2023). Electrification serves as a starting
point for the low carbon energy transition, with a focus on ensuring sustainable electricity
generation, even in challenging conditions. Nuclear power is seen as a facilitator of the
transition, aiding in the shift toward weather-dependent energy production (Huttunen, R. et
al. 2022). Nuclear power is not a renewable energy source because the in its current form
nuclear fuel cycle is open (the fuel is not reprocessed), but it is a low carbon energy source

with very high-power density and low CO; emissions.

Successful implementation of the low carbon transition necessitates stable and predictable
operating conditions, as major investments are required, particularly in emission-free heat
production, additional electricity generation, and the robustness of the electrical system
(Huttunen, R. et al. 2022). Finland has allocated significant funding, including EU funds,
totalling one billion euros, to support the low carbon energy transition through research and
development activities, investment in sustainable growth infrastructure, and projects related
to the energy system, circular economy, and low-carbon industry (Huttunen, R. et al. 2022).
Additionally, national funding of 700 million euros will further accelerate the low carbon
energy transition by driving energy investments, reducing fossil fuel use in transportation,

and improving heating solutions for residential and public sectors (Huttunen, R. ef al. 2022).

The conflict in Ukraine has a potential to accelerate the low carbon energy transition in
Europe, as many countries heavily relied on imported energy, particularly Russian fossil
fuels. The low carbon energy transition offers a way to decrease dependency on fossil fuels,

diversify the energy mix and increase energy self-sufficiency.

2.6 Fuel consumption, energy import and emissions statistics from 2021 to 2022

The statistical data on Finland’s fossil fuel consumption, fuel imports and greenhouse gas
emissions were gathered from Statistics Finland’s database. For reference, to get an idea of
the situation before the war, the statistical data on fuel consumption, fuel imports, and
greenhouse gas emissions in Finland was compared between years 2021 and 2022. The

comparison data is shown in tables 1-3.



Table 1. Fuel consumption by fuel type
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Fuel type Quantity (TJ) 2021 Quantity (TJ) 2022
Wood fuels 402,624 367,059
Oil 255,986 264,918
Coal 84,083 83,078
Natural gas 74,573 40,473
Peat 38,252 36,670

Table 2. Energy imports to Finland by country

Country Energy imports 2021 (million Energy imports 2022 (million

euros) euros)
Norway 718.6 5,067.10
Sweden 23943 4,921.20
Russia 5,300.00 3,349.30

Table 3. Greenhouse gas emissions in Finland

Emissions type

Emissions 2021 (1000-ton

Emissions 2022 (1000-ton

sector

CO2eq.) CO2 eq.)
Emissions with LULUCF 51,076 50,505
Emissions from energy 34,172 33,030

The statistical data provides some insight on the impact of the external shock of the Russian

invasion of Ukraine and the energy crisis on the ongoing low carbon energy transition in the

short term, immediately after the shock. It also provides insight of how the flows of fossil

fuel imports have shifted because of the shifts in economic relations between Russia and

Finland. The statistical data would have provided a view on the longer-term shifts in the data

if the data for reference after the shock would have been the data from 2023 instead of 2022.

However, the data for the full year of 2023 was not available in the Statistics Finland’s

database at the time of writing this thesis.
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The following figures were created using the numerical data shown in Table 1-3. The figures
represent changes in fossil fuel consumption, imports, and resulting emissions right before
and right after the shock of Russian invasion of Ukraine. Figure 3 compares the fuel
consumption in Finland by fuel type in 2021 to 2022. The fuel consumption was measured
in Terajoules (TJ) and the fuel types that were analysed were wood fuels, oil which includes
all oil and petroleum products, coal, natural gas, and peat. Figure 3 shows that the total fuel
consumption of wood fuels and natural gas in Finland decreased from 2021 to 2022. The
decrease in wood fuel consumption was not massive because while imports from Russia
stopped domestic production of wood chips increased. The total fuel consumption of oil
products and coal increased slightly from 2021 to 2022 and the total consumption of peat
remained about the same from 2021 to 2022.

Total fuel consumption

Wood fuels Coal Natural gas Peat
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400,000
350,000
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Figure 3. Total fuel consumption in Finland by fuel type 2021-2022, data: (Statistics Finland)

Figure 4 shows all energy imports from all three Finland’s neighbouring countries in 2021
and 2022. The energy imports were measured in millions of euros. The results illustrated in
Figure 4 show that energy imports from Norway to Finland increased massively in 2022

compared to the imports in 2021, the energy imports from Sweden to Finland increased
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significantly in 2022 compared to imports in 2021, and the energy imports from Russia
decreased significantly in 2022 compared to imports in 2021. How ever energy imports from
Russia decreased less compared to how much energy imports from Norway and Sweden
increased. The figure shows that Finland imported a significant amount of energy from
Russia in 2022 because the imports of wood chips, electricity, and pipeline natural gas to
Finland from Russia did not stop at the beginning of the year but in the late spring and early

summer of 2022.
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Figure 4. Energy imports to Finland by neighbouring country 2021-2022, data: (Statistics
Finland)

Figure 5 compares the total greenhouse gas emissions including emissions from land use,
land-use change, and forestry (LULUCF) and energy sector’s greenhouse gas emissions in
Finland in 2021 and 2022. The greenhouse gas emissions were measured in 1000 tonnes of
CO2 equivalent. The total greenhouse gas emissions and the greenhouse gas emissions from

the energy sector decreased very slightly in 2022 compared to 2021.
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Figure 5. Finland’s total and energy sector emissions 2021-2022, data: (Statistics Finland)

These statistics provide context for how the fuel consumption flows and imports and
emissions changed in Finland due to the shock of the Russian invasion of Ukraine and the
following energy crisis. The most significant changes that occurred were decrease in wood
fuel and natural gas consumption and shift in energy imports. As shown in table 2 and figure
4, the energy imports from Russia decreased significantly, while the imports from Sweden
and Norway increased significantly. The emissions data shows how the greenhouse gas

emissions decreased even though the consumption of coal and peat slightly increased in

2022.

3 Literature review

This section provides a review of previous research on geopolitical shocks and how they can
influence energy transitions. The previous scientific publications were searched from Scopus
database from a variety of journals including Energy Policy, Renewable Energy and Energy

Research and Social Sciences.
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3.1 Geopolitical shocks and energy transition

Hafner and Tagliapietra (2020) in their book The Geopolitics of Global Energy Transition
give an extensive overview on the background of geopolitics and energy. The geopolitics of
energy has shaped the global power dynamics for a long time (Hafner and Tagliapietra,
2020). Historical superpowers have been built on a dominance of energy resources, coal in
the British Empire and oil in the USA (Hafner and Tagliapietra, 2020). Control of energy
sources has given energy exporting countries geopolitical leverage over energy importing
countries. Importing countries that depend on other countries for critical energy supply are
vulnerable to geopolitical shocks that cause changes in the global energy supply chains
(Hafner and Tagliapietra, 2020). These geopolitical shocks can be wars, political decisions,
or natural disasters that create shortages in energy supply and increased energy prices.
Geopolitical shocks can impact energy transitions because geopolitics has a significant role

in shaping national energy strategies.

Shocks can accelerate energy transitions because they create incentive for change in the
current energy system or slowdown energy transitions in order to preserve current
employment and economic sectors (Kuzemko et al., 2020). For example, the French decision
to nuclearize their electricity generation was largely driven by the shock of the oil crisis in
the early 1970s and the desire to improve geopolitical energy security by decreasing
dependency on oil producing nations (Auffant, 2022). This decision made the French
dependent on uranium producing countries, but since many of the big uranium miners

(Australia, Canada, Namibia) are open market economies, this was less of a risk.

Research has shown that in addition to geopolitics the economic state of countries has
significant impact on energy transitions. This also ties in the history of geopolitics and
energy because development of countries is tied to their access to energy resources. The
paper by Nidhaleddine Ben Cheikh and Younes Ben Zaied (2023) studied whether
geopolitical shocks affect transition to low carbon energy. The researchers used models to
analyse the relationship between renewable energy and income in different countries. They
found that geopolitical shocks do not directly affect the transition to low carbon energy
system (Ben Cheikh and Ben Zaied, 2023). Shocks can impact the adoption of low carbon
energy system, depending on a country's level of income (Ben Cheikh and Ben Zaied, 2023).

Wealthier countries are more likely to switch from traditional energy sources to renewable
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energy sources during geopolitical shocks, while less developed countries wish to prioritize

preserving their economies (Ben Cheikh and Ben Zaied, 2023).

Transition to a low carbon energy system can promote economic growth but this requires
initial investments to low carbon energy technology. Countries that have the economic
means to invest in renewable energy development will get the benefits from the energy
transition in the form of economic growth and job creation (Hafner and Tagliapietra, 2020).
The research suggest that energy resource rich countries have the power to significantly
impact global energy supply chains and economically powerful countries have the means to

pursue transitions.

3.2 Geopolitical risk factors and renewable energy development

Researchers have studied the relationship between geopolitical risk factors and renewable
energy development and utilization as an energy source. The geopolitical risk of depending
on resource rich countries for critical energy resources can encourage renewable energy

development and utilization.

Osama D. Sweidan (2021b) suggests that countries facing geopolitical uncertainty, are likely
to shift towards renewable energy technologies as a response (Sweidan, 2021b). In his other
paper Sweidan (2021a) suggests that the long-term impacts of the geopolitical risk has
positive impact on the adoption of renewable energy (Sweidan, 2021a). Shocks caused by
wars and geopolitical tensions, act as a significant factor impacting countries' energy
strategies (Sweidan, 2021a). Shocks can encourage countries, especially net crude oil
importers, to develop renewable energy sources as a means of reducing dependency on fossil
fuel imports, which are often subject to geopolitical risk factors (Sweidan, 2021a). This
means that countries perceive geopolitical uncertainties as risk to energy security (Sweidan,
2021a). As a result, these countries are more likely to improve their energy independence by
using renewable energy sources; in terms of policy implications, the paper anticipates a rise
in renewable energy capacity when the geopolitical risk index increases, assuming all other

factors remain constant (Sweidan, 2021a).

The low carbon energy transition does not eliminate geopolitical risk completely because

renewable energy development, electrification, and cross-border electricity trade possibly
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cause new security risks (Hafner and Tagliapietra, 2020). Additionally, the global shift to
low-carbon energy sources may create concerns about the availability and supply of minerals
needed for manufacturing of renewable energy technologies (Hafner and Tagliapietra,
2020). The global energy transition will reshape the geopolitical risk factors of energy rather
than eliminate them (Hafner and Tagliapietra, 2020).

3.3 Impacts of Russian invasion of Ukraine on the low carbon energy transition

Few researchers have studied the initial impacts of the Russian invasion of Ukraine to the
low carbon energy transition on a global and EU level. The Russian invasion of Ukraine is
an example of a geopolitical shock that brought to attention the vulnerability of the global
energy supply chain to external shocks and the geopolitical risks of energy dependency. The
shock of the Russian invasion of Ukraine highlighted the need to diversify the energy system,
which can be an incentive for the energy transition (Zakeri et al, 2022). However,
geopolitical shocks might not automatically accelerate the energy transition (Zakeri et al.,

2022).

Immediate responses to the shock in EU involved securing energy supply, briefly diverting
attention away from low carbon energy transition goals. During a shock that impacts the
energy supply to a country, governments prioritize short-term energy security, resorting to
alternatives such as finding new fossil fuel supply routes, extending nuclear energy, or
reviving coal power plants (Zakeri et al., 2022). Caroline Kuzemko and co-authors (2022)
in their paper studied the policy responses of different European member states to the energy
crisis started by the Russian invasion of Ukraine. They found that the Russian invasion of
Ukraine has worsened energy affordability and access to energy which is contradictory to
EU’s low carbon energy transition goals (Kuzemko et al., 2022). Also emergency measures
taken by some EU countries to ensure short-term energy security have increased coal and
gas use, negatively impacting the global low carbon energy transition (Kuzemko et al.,

2022).
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3.4 Geopolitical shocks and shifts in energy policy

The geopolitics of energy has the potential to change energy policies and that can affect the
progression of the global energy transition (Hafner and Tagliapietra, 2020) Peter Z.
Grossman (2015) discussed the urgency shocks create for policymakers and how this affects
the direction of energy policy making, which can have significant long-term impacts on the
development of the energy system. The paper emphasizes the potential for major policy
shifts during crises; The Chernobyl nuclear power plant accident in 1986 is an example of
event that shaped energy boosting the energy transition policy making in Germany and began
the nuclear phase out in Germany (Grossman, 2015). He concluded that policy changes can
have significant long-term effects on the development to the energy system because during
shocks normal policy making processes are disrupted and decision-makers are driven by a
sense of urgency to act (Grossman, 2015). He also wrote that in these situations policy
makers often lack clear solutions to the shock (Grossman, 2015). This may be because when
there is uncertainty, there can be lack of collaboration between different actors and experts
in policy making (Fischer, 2015). Also scientific researchers are not preferred partners for

collaboration during times of uncertainty (Fischer, 2015).

Few studies have examined the energy policy impacts of the Russian invasion of Ukraine.
Bjarne Steffen and Anthony Patt (2022) identified early signs of shifting policy support for
renewable energy sources. They call the Russian invasion of Ukraine a potential historical
turning point because the damaged relations between Russia and the West might result in an
economic recession triggering policy interventions (Steffen and Patt, 2022). They wrote that
the dependence on Russian oil and gas necessitates fundamental changes in energy policy
for Western Europe (Steffen and Patt, 2022). Kuzemko and co-authors (2020) wrote on
shocks and shifts in energy transition policy that it is important to use this opportunity
created by shocks to make a commitment to transition goals and policies that support

international climate goals (Kuzemko ef al., 2020).

3.5 Geopolitical risk of Finland’s dependency on Russian energy

Finland’s energy dependency on Russia is discussed by Jaakko J. Jadskeldinen (2018) for

the period before the Russian invasion of Ukraine or the period after the invasion. He wrote
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that Finland heavily relies on energy imports, primarily from Russia, as Finland lacks
significant domestic fossil fuel and uranium resources (Jadskeldinen et al., 2018). While
Europe often perceives energy dependence between the EU and Russia as symmetric, this
dynamic does not necessarily extend to individual countries or companies, which can face
occasional use of the "energy weapon" through fluctuating pricing or contractual terms
(Jadskeldinen et al., 2018). In addition, Russia may have used strategies, such as offering
particularly advantageous terms on certain suppliers for long periods, to tie other countries
to their influence. Despite Russia's role in supplying energy to Finland, the country's
previous energy strategies overlooked Russia’s role in the country’s energy market
dynamics, with little attention on energy security issues or geopolitical risk on dependence

on Russian energy imports.

Finnish energy companies, particularly Fortum and Fennovoima, increased their
collaboration with Russian partners, despite the EU sanctions posed after the Russian
invasion of Crimea in 2014 (Jéaskeldinen ef al., 2018). Jadskeldinen (2018) concluded that
while analysis suggests some decline in Finland's energy dependence on Russia, the societal,
political, and economic landscape at the time of the study highlighted the presence of
potential risks that could impact Finland's energy security in the future (Jaaskelédinen et al.,
2018). This study shows that some researchers saw potential geopolitical risks for Finnish
energy companies collaborating with Russian energy companies and risks with Finland’s

dependency on Russian energy imports prior to the Russian invasion of Ukraine in 2022.

The impacts of geopolitical relationship between Russia and Finland on Finland’s energy
transition have not been previously studied extensively. However, Sakari Hoysniemi (2022)
in his paper studied how energy security is primarily viewed in Finland and how it relates to
energy transition and Russian energy dependence. Energy security in Finland is mainly seen
as a supply and generation issue, to make the issue less politically sensitive. Finland's energy
strategies have focused on technical and economic development, with a growing interest in
socio-political aspects. Finland's energy strategies often overlooked geopolitical aspects of
the global energy market, particularly Finland’s energy trade relationship with Russia.

(Hoysniemi, 2022.)

Analysing Finland's role in geopolitics of energy is difficult due to a lack of information in
energy policy documents. This shows that geopolitics has not been relevant to Finnish

energy policymaking authorities. The information on energy geopolitics is typically lacking
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consideration of geopolitical risks, like dependency on Russian fossil fuels (Hoysniemi,
2022). In Finland, the solution to energy security concerns has been ensuring domestic
supply of energy through domestic production, but there is still been a gap in considering
geopolitics of energy security (Hoysniemi, 2022). Finland's energy security measures have
evolved over time, reflecting the changing energy landscape. Finland has focused its efforts
to increase domestic electricity supply through heavily investing in nuclear power and
domestic heat production mainly by biomass CHP. However, both forms of energy
generation have been tied to Russian influence through fuel imports, and projects. There has
been lacked in consideration of geopolitical risks posed by depending on Russian energy

imports and collaborating with Russian actors in energy projects.

At the time of writing this thesis research on the impacts of the Russian invasion of Ukraine
on the Finnish energy system and energy transition to low carbon energy system does not
exist. This thesis will give an overview of how Finland responded to the shock. The aim of
this thesis is to bridge the gap in research by offering results for the short to medium term

impacts.

4 Methods

The thesis aims to identify the energy related reactions and strategies adapted in Finland as
a response to the Russian invasion of Ukraine and to analyse how these have affected the
Finnish energy system and transition to low carbon energy system. To study energy related
reactions and strategies, textual data was collected from the beginning of the Russian war in
Ukraine in February 2022 to the end of the year 2023. The textual data includes a range of
data sources including Ministry of Economic Affairs and Employment and IEA reports,
Ministry of Economic Affairs and Employment press releases, media text and statistical data.
A qualitative content analysis of the documents, reports, press releases and media texts
collected from the beginning of the war to end of 2023 was done to get an understanding of
the development of the energy crisis in Finland caused by European countries’ reactions to
the Russian war in Ukraine and to identify responses of Finnish actors in the energy sector

to the events during the shock.
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4.1 Content analysis

Content analysis as a research methodology can be utilized for a wide variety of research
topics from media studies to cognitive science, showing its versatility and depth as a
methodological approach. The research method can be used to identify cultural phenomenon
and communication patterns to analysing psychological states and social interactions in text
(Columbia University, 2016). Because content analysis can be applied to various forms of

written data; it can be used to answer a wide range of research questions and themes.

Content analysis is a research methodology utilized to identify the presence of specific words
or concepts within texts or collections of texts (Busch et al., 2005). Researchers analyse the
occurrence, meanings, and connections of these words and concepts, to draw conclusions
about the content of the text (Busch ef al., 2005). The term "texts" includes a wide range of
written data such as books, articles, essays, interviews, discussions, newspaper articles,
historical documents, speeches, conversations, advertising, theatrical productions, informal
dialogues, or any form of written language (Busch et al., 2005). Content analysis allows for
a single study to incorporate a diverse set of textual data. To preform content analysis, coding
is used, to categorize the text into themes. These codes are subsequently analysed using
either the conceptual or relational analysis method, which are basic approaches within

content analysis (Busch et al., 2005).

Relational content analysis was chosen for the data analysis method of this thesis; it aims to
find interconnections between identified themes in the data. By mapping out linkages
between themes, relational analysis aims to find the connections and meaning in the
communication. This method does not use predefined categories in the data analysis but it
allows the creation of categories and topics straight from the data, which allows for the

formation of new insights and understanding analysis. (Kondracki, Wellman and Amundson,

2002, 2002; Hsieh and Shannon, 2005.)

Reliability is a crucial part of content analysis. Reliability of this research method is hindered
by human error in coding the data. However, it is possible to minimize coding errors. In
content analysis a reliability margin of 80 % is generally acceptable (Columbia University,
2016). The reliability of content analysis is established based on three criteria: stability,
reproducibility, and accuracy (Columbia University, 2016). Stability refers to the

consistency with which codes are interpreted over a period, reproducibility means that
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another researcher could reproduce the same themes from the content, and accuracy means
the degree of correspondence between the researchers grouping of text and a statistically
determined standard or norm (Columbia University, 2016). Validity of content analysis is
based on the conclusions drawn from the analysis and the generalizability of the results to a

broader theoretical context (Columbia University, 2016).

4.2 Data collection

To study how the shock of the war and the following energy crisis influence the Finnish
energy system and transition to a low carbon energy system, various sources were used and
types of textual data to make a comprehensive analysis. The text that was chosen can be seen
as a naturally occurring text (Silverman, 2011). This means that the data is pre-existing and
was not generated by researcher. The types of data that I gathered was written data from

documents, press releases, and media texts.

The data was selected to get multiple different perspectives. The written data was gathered
from Ministry of Economic Affairs and Employment’s “Carbon neutral Finland 2035 —
national climate and energy strategy" and International Energy Agency’s “Finland 2023
Energy policy Review” reports, Ministry of Economic Affairs and Employment press
releases, and media text from two Finnish news sources. Yleisradio (YLE) and Helsingin
Sanomat. YLE (Yleisradio, or "Finnish Broadcasting Company") is Finland's national public
broadcasting company that is funded by taxes and freely available online on their website.
Helsingin Sanomat is the Finland’s largest daily newspaper that publishes news in print and
online on its website. The media text data was gathered from the webpages of these two
news sources using search words in Finnish such as “Veniji (Russia)”, “Energia (Energy)”,
and “Energiakriisi (Energy crisis)”. These search words provided news articles where the
word could be mentioned anywhere in the article, so relevant articles were chosen based on

the title of the article to narrow down the vast quantity of the text.

The press releases were selected using broad search terms and the time frame of the study
and by selecting most relevant titles from the searches. The relevance of the titles was
established by the title’s relevance to energy related issues. The title had to include a mention

of some energy source, technology, production method, company, or policy.
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This data will provide understanding on the progression of events and reactions as they
unfolded from February 2022, when Russia invaded Ukraine, to end of 2023. The data was
collected in a chronological order from the beginning to the end of the period being studied.
The press release and media text data were collected on their own separate documents in
chronological order by publication data from February 2022 to end of the year 2023. The

quantity of the textual data is shown in table 4.

Table 4. Quantity of the textual data

Document type Number of publications Pages in data set
Ministry and 2 410
reports
Press releases 40 48
Media texts 149 287

To understand the progression of events after the Russian invasion of Ukraine in February
2022, a timeline of the data was created that was used to analyse the data (Figure 6). The
timeline outlined the major energy related events and responses that occurred in Finland in
2022 and 2023. The collected data followed the reporting of the events of the energy crisis

by the Finnish ministry and the chosen media sources.

4.3 Analysis of data

The content analysis of the written data consisting of reports, press releases, and media texts,
was done to identify key themes in the data and analysing the presence, meanings, and
relationships of these themes, to the Russian invasion of Ukraine and the following energy

Crisis.

Following the principles of content analysis, the analysis began with a thorough reading of
the texts to achieve a complete understanding of the collected written data (Tesch, 1990).
While reading the data notes were taken of emerging themes in the texts and created a
timeline of the events and responses in the data collected from ministry press-releases and

selected media sources. This was done to understand the progression of the responses to the
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progression of the energy crisis through a timeline of major responses and actions taken by

Finnish actors.

After completing the timeline, the analysis continued with practices of content analysis.
Groupings were created for the data following (Miles and Huberman, 1994; Hsieh and
Shannon, 2005) description of content analysis methods, these groupings are determined by
careful reading of the texts and identifying important themes in the texts, based on notes
taken while reading. Five major themes were identified in the text that could answer the
research questions on how Finland responded to the shock and how it impacted the low

carbon energy transition in Finland.

The content analysis of the data identified the most prevalent and important themes in the

data. The five major themes are the following.
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e Energy security concerns

e Energy dependence as a geopolitical risk

e Economic implications of shock on the energy sector
e Fennovoima and future of nuclear power

e Energy transition policies

The number of times a theme appeared in each type of data source is quantified in table 5.
The importance of these themes was based on how many times they appeared in the data,

and relevance to the research context and goals of the thesis.

Table 5. The appearance of themes in data as quantities

Theme Appearances | Appearances | Appearances | Total in
in media in press in reports all data
texts releases
Energy security concerns 100 114 278 492
Energy dependence as a 157 12 58 227
geopolitical risk
Economic implications of 224 92 169 485
shock on the energy sector
Fennovoima and future of 270 46 158 274
nuclear power

Energy transition policies 63 36 67 166

After identifying themes in the data, the major themes are described and elaborated further.
The findings are reported in section 5 of this thesis and the results are discussed in relation

to the initial research questions and objectives in section 6 of the thesis.
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5 Results

This section of the thesis describes the findings from the content analysis of the written data.
Five themes were identified in the textual data. The themes are briefly defined in Table 6

that provides an overview of the key findings of the data analysis.



Table 6. Definition of major themes
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Theme

Data source

Definition/meaning

Energy security
concerns

Press releases
and media
texts

Concerns about availability of energy supply and
ability meet future demand of energy.

Risks on energy security related to energy
dependence.

Energy dependence as a
geopolitical risk

Reports, press
releases and
media texts

Dependence on other countries for critical energy
imports creates an economic power dynamic that is
a geopolitical risk factor.

Finland’s energy dependence on Russian energy
imports as a geopolitical risk.

Economic implications
of shock on the energy
sector

Press releases
and media
texts

The shock had economic impacts on energy
companies with investments in Russian, household
consumers of energy, and energy intensive
industry.

Fennovoima and future

Press releases

The shock created a shift in outlook of nuclear

policies

press releases

of nuclear power and media power plant projects in Finland and new interest in
texts small modular nuclear reactors.
Energy transition Reports and After the shock during the energy crisis the Finnish

government published the new energy transition
strategy that highlighted some of the shift in the
country’s energy transition strategy and goals due
to the shock.

To understand how the themes emerged in the aftermath of the shock. The themes were

mapped on a timeline of the key events and responses that took place in Finland immediately

following the shock. The themes were placed on the timeline based on when they were most

prevalent in the textual data. The themes are overlapping on the timeline and some of the

themes reappear occasionally beyond the period where they are placed along the timeline.

The mapping is shown in figure 6.
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Mapping of themes on a timeline of energy crisis
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The following sections further elaborate on the five themes that were identified as a result

of the data analysis.

5.1 Energy security concerns

Finland’s energy crisis was affected by European Union’s sanctions on energy imports from
Russia and Russia’s decision to cease imports of certain energy sources to Finland. As a
response to the geopolitical tensions and Finland's support for Ukraine, Russia stopped all
imports of wood chips to Finland in March 2022, and import of electricity and natural gas in
May of 2022. As aresponse, Finland reduced its natural gas demand and increased electricity

imports from Sweden, preventing the need to implement emergency measures.

These sudden changes in energy supply chains created concerns about the security of energy
supply in Finland, requiring Finland to seek alternative sources for energy supply, including
energy imports from other countries, and to act in improving the country’s energy security.

Yle wrote on 23" of February 2022,

"Finland is preparing for the interruption of Russian natural gas deliveries —
expert on Russia to Yle: 'Experience shows that Russia will continue this
activity’” (Yle, 23.02.2022a).

This shows Finland's preparations for potential disruptions in Russian gas supplies,
indicating concerns about energy supply security and the need for alternative sources. The
actions to ensure a reliable natural gas supply in Finland included the procurements of a
liquefied natural gas (LNG) terminal in Hamina, to allow Finland to receive LNG imports,
and a ten-year lease of a floating storage and regasification unit (FSRU) to meet Finland’s

and Estonia's natural gas demand, which began commercial operations in December 2022.

Another emergency measure that was adapted to ensure security of energy supply in Finland
during the winter of 2022 was increased consumption of coal as an energy source in Finland.

Helsingin Sanomat wrote on 31% of October 2022,

“According to Statistics Finland's advance information, the consumption of
coal has increased in January—September of the current year to the same second
period as the previous year. A total of 1,277 thousand tons of coal was used as
industrial fuel and for electricity and production.”(Helsingin Sanomat,
31.10.2022.)
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Coal consumption rose by a significant amount in Finland as a response to the energy supply
crisis. Prior to the shock Finland had plans to phase out coal as an energy source by 2025.
This action shows how the shock temporarily changed the energy related priority away from
emissions reduction and low carbon energy transition to ensuring security of supply of
energy. Similarly, to coal consumption, peat consumption increased in 2022. Helsingin

Sanomat wrote on 1% of March 2022,

“The situation in Ukraine and sanctions against Russia have led to a
reconsideration of energy sources, with Minister Lintild highlighting peat as a
potential replacement for Russian energy wood” (Helsingin Sanomat,
01.03.2022).

This shows how the shock created a need for the ministry to consider alternative fuel sources
to ensure security of energy supply after the changes in fuel supply flows from Russia. Yle

wrote on 22" of March 2022,

“Finland imports a lot of wood chips from Russia for district heating needs and
natural gas for industry. Peat, which was cut down due to climate reasons, has
been raised as one of the options for Russian wood chips.” (Yle, 22.03.2022.)

This again highlights how the shock created a temporary shift in energy issues away from
low carbon energy transition and emissions reduction goals to securing energy supply in the

winter of 2022.

5.2 Energy dependency as geopolitical risk factor

In 2021 prior to the shock of the Russian invasion of Ukraine and the following energy crisis,
Finland imported 81 % of crude oil, 75 % of natural gas, and over 50 % of coal from Russia
(IEA, 2023c¢). In addition, energy imports from Russia included, 50 % of electricity imports,
wood products, and nuclear fuel. Finland's energy dependency on Russia and how
geopolitical tensions in the case of the Russian invasion of Ukraine, impact Finland's energy
security is one of the major themes that is discussed in the collected data. The data places
focus on discussions on energy dependence and the geopolitical risks associated with relying

on other countries especially global superpowers for critical energy supply.

Yle wrote on 23" of February 2022,
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"Finland is one of the EU countries most dependent on Russian energy -
according to the professor, Finland has failed to achieve self-sufficiency and
this may soon have consequences " (Yle, 23.02.2022b).

This highlights the concern over Finland's heavy dependency on Russian energy, indicating
the need for alternative energy sources to ensure energy security. The theme of energy
dependence is discussed in relation to Russian imports of energy sources, such as wood
products, natural gas, and electricity to Finland due to Finland’s solidarity with supporting
Ukraine and condemning the Russian attack in Ukraine. The Ministry of Employment and

Economic Affairs wrote,

"Approximately one third of the energy used in Finland has been imported
from Russia. After the attack in February 2022 energy imports from Russia
began to fall sharply and they are now close to nil. Due to the sanctions
imposed by the EU and Finland’s own measures imports of wood fuels pipeline
gas electricity oil and coal have ceased entirely.” (Ministry of Economic
Affairs and Employment, 2022.)

This shows how Finland acted quickly after the shock to find alternative supply routes for
Russian energy imports and created plans to completely phase out Russian energy imports.
The need to phase out all Russian energy imports is emphasised in the data and strategies
and policies. Finnish oil companies Neste, Teboil and St1 who previously heavily relied on
Russian oil imports took actions to find alternative oil supplying nations to phase out Russian
oil. Norway became the major supplier of oil products. In response to Russia stopping
pipeline imports of natural gas to Finland, Finland reduced its natural gas demand, and
improved its natural gas security of supply by acquiring an LNG terminal to receive LNG
imports from the Middle East and USA. The Ministry of Employment and Economic Affairs
wrote on 29™ of April 2022 in a press release on the acquisition of the LNG terminal and its

importance on phasing out Russian energy imports,

"Leasing a floating storage regasification unit for liquefied natural gas (LNQG)
is the fastest way to phase out dependency on Russian pipeline gas. The aim is
to have the terminal ship available for use next winter. Leasing the ship enables
Finland to reduce its dependency on Russian pipeline gas." (Ministry of
Employment and Economic Aftairs, 29.04.2022.)

After Russia stopped electricity imports to Finland, Finland replaced those imports with
imports from Sweden. In addition, Finland’s domestic electricity supply increased

significantly when the 1600 MW Olkiluoto 3 nuclear power plant entered commercial
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operation in spring of 2023. Olkiluoto 3 began producing electricity to the grid during

commissioning operation in 2022, achieving its first terawatt-hour already in Autumn 2022.

Finland has reduced its dependency on Russian energy imports in 2022 and 2023. This is a
shift in the country’s energy trade dynamics that occurred very rapidly and was unplanned
due to the external shock and the following responses. Finland is still dependent on energy
imports from other countries and that dependency creates security of supply risks, but it is
not as dependent on imports from a single country as it was on Russian energy imports prior

to the shock.

The theme of energy dependence that emerged as a major theme because of the shock of the
Russian invasion of Ukraine, was an impactful shift in Finland’s energy trade dynamics and

attitudes related to geopolitical energy security. Yle wrote on 22" of February 2022,

"If we invest in Russian nuclear power in this current Fennovoima structure,
then we directly support Russian nuclear weapon production and therefore also
Vladimir Putin's geopolitical goals," said Veli-Pekka Tynkkynen, a professor
in Russian environmental policy.” (Yle, 22.02.2022.)

This is an example of one of the many geopolitical risks factors that were discussed after
shock of the Russian invasion of Ukraine. However geopolitical risks factors of energy
dependence were not in the forefront of discussions of energy issues in the country or in the
major issues of energy policy making, prior to the shock. Except for a policy imposing
minimum limit of 60 % on Finnish ownership of future nuclear reactors by the Parliament
already in 2014. As a result of the shock energy security issues and geopolitical risk factors
of different energy sources have gained significant attention in the media, public debate, and

policy making.

This shows a shift in the country’s geopolitical relations with Russia and brings attention in
the country’s politics on the risks related to energy dependence. However, the issue of
geopolitical risks of energy dependence are not limited to Russian energy imports and phase
out of Russian energy imports is not a solution to fully mitigate geopolitical risks of energy
dependency. Finland still imports most of its fossil fuels from other countries which poses
different levels of risk depending on the geopolitical stability and relations of the source
country. In addition, fossil fuels are not the only energy sources that come with geopolitical
risk, this means that the low carbon energy transition does not completely resolve the

geopolitical risks of energy dependency because critical minerals required for renewable
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energy technologies such as batteries and solar panel cells in addition to the manufacturing
of these technologies occurs outside of Finland and the EU. With China becoming a
renewable energy superpower who controls 90 % of the solar panel and battery supply
chains, the new geopolitical risk factors of the low carbon energy transition can be clearly

identified.

5.3 Economic implications of the shock on energy sector

The economic implications of the shock on Finland and the following energy crisis on energy
companies, household energy consumers, and energy consuming industry is the third theme
that was identified in the data. The invasion had significant implications on Finnish energy
projects and companies that had previous cooperation with Russian companies and/or
stakeholders, causing potential impacts on Finnish stakeholders. The shift in economic
relations with Russia caused substantial financial losses for Finnish stakeholders and major
companies like Shell who terminated cooperation with Russian Gazprom, and Fortum whose
sister company Uniper had to exit the Nord Stream 2 project. In May the construction licence
for Fennovoima’s nuclear power project in Pyhéjoki terminated its supply contract with

Rosatom, which was a significant shift in political support and Finnish energy policy.

Finnish energy companies including Fortum, Fennovoima and Neste who had significant
business partnerships and stakeholders in Russia suffered major economic losses as a result
of having to terminate their business partnerships with Russian energy companies and having
to withdraw all their business activity from Russia. The economic losses of Finnish
stakeholders of Fortum and Fennovoima were discussed in media during the year 2022 and
the companies trust, and involvement with/in Russia were criticised in the media. Yle and

Helsingin Sanomat wrote in February 2022,

“Russia's military pressure on Ukraine and uncertainty over the construction
permit for the nuclear power plant have already caused some stakeholders to
calculate how much they would lose if the plant does not materialise.” (Yle,
10.02.2022.)

Shareholders expressing doubts about the viability of the Fennovoima project,
with some “valuing their investment in the project at zero euros” (Helsingin
Sanomat, 25.02.2022).
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“The CEO of Fortum-owned Uniper expressed "deep unrest" due to the
situation in Ukraine, highlighting multiple risks from Russia, including
potential increases in energy prices and the impacts of sanctions on business
operations with Russian partners” (Helsingin Sanomat, 23.02.2022).

Energy company Fortum faced the most significant criticism and heavy financial losses due
to loss of its investments in Russia, which had included acquiring Russian companies TGC-
1 and collaboration with Rosnano, a Rosatom subsidiary on wind power projects.
Additionally, Fortum's acquisition of Uniper linked the company to the Nord Stream 2 gas
pipeline, Fortum’s linkage with Uniper was a significant concern when Uniper suffered
heavy financial losses due to the cancellation of the Nord Strean 2 pipeline project and due
to German government forcing the company to continue gas supplies at pre-shock prices to
customers. There was discussion in the media whether the Finnish government should buy
Fortum’s shares and nationalize the company, however this did not happen. Helsingin
Sanomat wrote on 11" of July 2022 about the financial crisis of Uniper and the economic

impacts this has on the energy company Fortum,

“Uniper's crisis potentially leading to a situation where the Finnish state might
need to bail out Fortum with a significant investment” (Helsingin Sanomat,
11.07.2022).

The potential geopolitical risks of doing business with Russian companies or having
facilities in Russia were not discussed much before the shock of the Russian invasion of
Ukraine. The withdrawal of Finnish energy companies from their Russian business
partnerships marked a significant shift in the economic relationship between Finland and

Russia.

The energy prices rose historically high in the months following the shock. Finland’s hourly
price of stock exchange electricity for years 2022 and 2023 are shown in Figures 7 and 8.
From the figures, the electricity prices spiked quite often in the latter half of both 2022 and
2023. The affordability of energy especially in winter 2022 to 2023 for household consumers
of energy was a concern for the Finnish government. From figures 7 and 8, electricity prices
were not highest in the winter 2022-2023 but earlier in august 2022 to October 2022 and this
created concerns about the prices during the upcoming winter when the demand for

electricity is highest.



45

Hourly electricity price 2022
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Figure 7. Hourly price of stock exchange electricity 2022, data: (Fingrid)
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Figure 8. Hourly price of stock exchange electricity 2023, data: (Fingrid)

High electricity prices for household consumers were a theme that was discussed extensively
in the selected media sources in the latter half of 2022. Solutions and possible aid packages

for vulnerable households were discussed among policy makers. The concern of lower
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income households was shown in media interviews. Lower income households were
concerned about being able to afford fuelling their cars, heating their homes in the winter,
and affording electricity due to the already poor economic climate where prices of consumer
goods and food was constantly increasing due to inflation following the economic recovery

period after the Covid-19 pandemic.

The price increases were due to recovery from the pandemic, which were due to increased
global energy demand, that was a result of supply chain disruptions during the pandemic.
The shock of Russian invasion further impacted global energy markets. The increase in
energy prices in Finland and concerns about sufficiency of the available energy supply to
meet the demand during the highest demand months in winter of 2022-2023 demanded
solutions to ensure affordability of electricity and security of energy supply. As a response
Finland launched a demand-side management response to reduce energy demand during the
winter. This involved Finland launching the “Down a Degree” consumer awareness
campaign to raise awareness about the energy crisis resulting from Russia’s invasion; the
campaign was supported by the government with an estimated annual budget of EUR 1
million and resulted in significant electricity savings from August to December 2022. The

Ministry of Employment and Economic Affairs,

"In winter 2022-2023, the Down a Degree campaign... encourages consumers
to save electricity and a voluntary demand response system helped ensure the
adequacy of electricity." (Ministry of Employment and Economic Affairs,
2022.)

"A new voluntary demand response system... resulted in more than 500 MW
of flexibility in the electricity system." (Ministry of Employment and
Economic Affairs, 2022.)

This shows the effective implementation of the governments demand response campaign
that provided some additional flexibility in the electricity system during the energy crisis. It
is important to remember that peak electricity demand in Finland is around 10000-15000
MW, so 500 MW of flexibility is small amount, but it may have more significant impact on
preventing massive electricity price increases because price curve is very steep when

demand increases significantly.

Energy consuming industry also faced economic implications of the shock of the Russian
invasion of Ukraine because they were affected by the increased fuel prices and electricity

prices. Transport industry was affected by high oil prices and as a response government
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issued fuel subsidies on fuel oil for mobile machinery. The Ministry of Employment and

Economic Affairs announced fuel subsidies in their press release on 2™ of June 2022,

“The Government proposed a new act on a fixed-term fuel subsidy, which
would compensate transport companies for the sudden rise in fuel prices
caused by Russia’s attack on Ukraine in February. The subsidy would apply
to road transport of goods and passengers. The act would cover all forms of
fuel and electricity, with the exception of fuel oil, as its use is prohibited in
transport. The rising price of fuel has put transport companies in a difficult
situation, which in turn could have an impact on Finland’s security of
supply.” (Ministry of Employment and Economic Affairs, 02.06.2022.)

Energy intense industries especially those using wood fuels, fuel oil, and natural gas were
economically affected by the increased prices of these fuels due to the changes in import
flows of these fuels as a result of the Russian invasion of Ukraine. The economic effects on
the transport industry were discussed in the media in 2022 and 2023 but other economic
impacts on other energy intensive industries in Finland were not written about in the media

sources analysed as data for this thesis.

In general, the Russian invasion of Ukraine had significant effect on the global, European,
and Finnish economies. It shows how geopolitical tensions affect the global energy market

dynamics and the global economy. Yle wrote in 5 of April 2022,

“Electricity and other energy will be very expensive for a long time because of
the Russian invasion" (Yle, 05.04.2022).

This quote shows the impact of geopolitical events have on energy prices. It also shows the
significant economic power that energy exporting countries have to influence the global

economy and economic and political relationships between countries.

5.4 Fennovoima and future of nuclear power

The faith of Fennovoima’s Hanhikivi 1 nuclear power plant project in Pyhéjoki was one of
the major energy related topics discussed in Finnish politics and the media in the after math
of the shock of Russia’s invasion of Ukraine. The plant was due to begin construction in the
spring of 2022, having applied for a construction license from the government in 2015. The

plant supplier was Russian nuclear power company Rosatom, and the plant was to consist of
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a 1200 MW Russian design VVER-1200 pressurized water reactor. However, as Finland’s
political relations with Russia changed after the invasion in Ukraine, the projects political

support declined almost immediately.

"Minister of Economic Affairs Mika Lintild (centre) indicated that he was
ready to stop the project. 'Yes, as a presenting minister, as a licensing authority,
I have to say, in a way, that I don't see the prospect of being able to present it
to the Council of State,' Lintila said" (Helsingin Sanomat, 24.02.2022).

Fennovoima terminated its contract with Rosatom in May of 2022, citing project delays
accrued by the time and inability of the supplier to complete the project. The Ministry of
Employment and Economic Affairs announced in a press release the termination of

Hanhikivi 1 power plants construction license,

"Fennovoima Oy submitted to the Ministry of Economic Affairs and
Employment a notification by which it cancels the construction licence
application concerning the Hanhikivi 1 nuclear power plant. The company
announced on 2 May 2022 that it has terminated the plant delivery contract
concluded with Russian RAOS Project." (Ministry of Employment and
Economic Affairs, 24.05.2022).

Fennovoima’s termination of the contract was deemed dubious in December 2022 by the
contract’s dispute review board and the issue is still unresolved. It is extremely unlikely that
the project could be revived; and the financial losses of stakeholders and the criticism the
project faced in the wake of the Russian invasion of Ukraine have eliminated the support the

project previously had.

The fate of the Hanhikivi 1 power plant, as well as the long delays in Olkiluoto 3 construction
that began in 2005, has shifted the political and public views on large scale nuclear power
projects in Finland. The support for large scale hugely expensive power plant projects has
declined and the focus of future nuclear power plant projects has shifted to small modular
reactors. Small modular nuclear reactors are nuclear reactors that utilize the same
technologies as large-scale power plants, but they have electric outputs from 50 MW to 300
MW, they are constructed of modular components that can be factory manufactured and
transported to a location where the plant is assembled, and they promise to cut down on

construction cost and time compared to large nuclear power plants.

Despite shift of political and public support away from new large power nuclear power plant

projects and towards development of small modular reactors, there was no major change in
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the general attitude towards nuclear power. The political and public view on nuclear power
remained positive as they have historically been in Finland. In fact, in 2023 the support for
nuclear energy increased reflecting the desire for stable domestic electricity supply that will

also provide stable pricing for consumers.

In 2022 and 2023 during the energy crisis when issues of energy independence and energy
security and energy prices were on the surface there was a surge in media interest in small
modular nuclear reactors. In the media the possibilities for future applications of small

modular nuclear reactors were discussed. Yle wrote on 21 of February 2022,

"Is this one solution to Russia's energy exit? Small nuclear power development
gets aboost in Finland: 'A kettle that can heat an entire city” (Yle, 21.02.2022).

This indicates a positive outlook for small modular reactors to improve Finland's energy
independence from Russian energy imports. In addition to the discussion of the small
modular reactor technology being developed in Finland by LUT university and the national
technology research center (VVT), several Finnish energy companies announced that they
are conducting feasibility studies on possibilities of small modular reactor applications as a
part of their future business strategy. As well as the technological applications of small
modular reactors in the Finnish energy system, the required policy changes to allow serial
construction and deployment of small modular reactors was discussed which led to a need
to rewrite the current nuclear energy legislation to accommodate requirements of serially

produced small modular reactors.

Under the nuclear power theme during the energy crisis media heavily criticized the issue
that the Finnish energy company Fortum, who has nuclear power plant in Loviisa with two
Russian designed VVER reactors, is continuing to import nuclear fuel from Russia in the
geopolitical climate where EU and Finland are attempting to eliminate fuel imports from
Russia. Helsingin Sanomat wrote on 7" of November 2022 regarding nuclear fuel imports

from Russia to Fortum’s Loviisa nuclear power plant,

"Fortum has not yet decided to divest from Russian uranium - eight years left
on the contract" (Helsingin Sanomat, 07.11.2022).

This highlights issue of the economic ties and dependency on Russian energy imports and
how some ties to Russia were more difficult to break even after the shock and the shift in
economic and geopolitical relations with Russia. It also highlights the long-time constants

typical to nuclear energy: fuel has to be ordered several years ahead of its planned loading
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into the reactor where it will act as an energy storage for 3-4 refueling cycles (3-4 years).
However, at the end of 2023 Fortum announced that they are complying with the national
goal of phasing out Russian energy imports and actively seeking alternative suppliers of
nuclear fuel for Loviisa power plant. The Loviisa plant received an extended operating

license until 2050 in February 2023 during the energy crisis.

The shock of the Russian invasion of Ukraine has marked an end to an era of cooperation
between Finland and Russia on nuclear power plant technology, projects and eventually fuel
imports. Finland will most likely cooperate with western nuclear power companies in future
projects. The shock has also shifted public and political support away from large scale
nuclear power plant projects. Interests of energy companies and stakeholders have shifted
towards small modular nuclear reactors, promise to solve the economic and time related
issues of large power plant projects. Small modular reactors are being considered by Finnish
energy companies and Finland’s energy and climate strategy as a potential new technology

for low carbon energy production.

5.5 Energy transition policies

The most concrete policy action to come from the shock, that will have significant impact
on Finland’s low carbon energy transition, was the new national climate and energy strategy
that was published in the immediate after math of the shock of the Russian invasion of
Ukraine. The strategy was formed in response to the shock and following energy crisis in
Finland and the EU. The major impact of the shock on the climate and energy strategy was
that Finland in line with EU policy outlined steps to phase out Russian energy imports. The
energy policy focuses on outlining the steps for transition to a low carbon energy system in
Finland by 2035, while for the first-time addressing issues of energy security in a geopolitical

context and outlining the steps for ending dependence on Russian energy imports.

The low carbon energy transition which aims to end the use of fossil energy sources,
diversifying the energy system and improving energy efficiency was discussed by EU
policymakers, national policymakers, and the media as the solution for solving the concerns
related to security of supply of energy and affordability of energy that emerged after the
shock. The government and the media sources analysed reported that phase out of fossil

fuels, especially Russian imports, improving self-sufficiency in energy generation, and



51

energy efficiency and diversifying the energy mix are the most effective solutions to issues
created by the shock like security of supply concerns, high energy prices that create concerns

around affordability of energy and geopolitical risks that come with energy dependence.

In June 2022, The Finnish government released the nations new climate and energy strategy
titled "Carbon neutral Finland 2035 — national climate and energy strategy" to Parliament.
This strategy is the current national strategy for the low carbon energy transition. The goals
of the strategy are to stay in line with both the EU's goals for carbon neutrality by 2030 and

Finland's national carbon neutrality target for 2035.

The plan’s focus is on outlining the path to a low carbon energy system in Finland. A new
addition to the plan from previous national climate and energy strategies is addressing issues
of geopolitics of energy security and emphasizing the need to phase-out Russian energy
imports. The new energy policies on security of energy supply were drafted by the
Ministerial Working Group on Preparedness that was established after the shock of Russian
invasion of Ukraine to deal with energy security issues and to ensure national security of
energy supply during the energy crisis. The climate and energy strategy addresses the need
to ensure continuous energy supply and affordable energy prices during the transition as

necessity for energy consumers and national economic growth.

Despite the geopolitical shock of the Russian invasion of Ukraine and the impacts it had on
Finland’s energy system the national climate and energy strategy outlines ambitious goals
for the country’s low carbon energy transition. Finland's climate targets outlined in the
strategy include a 60 % decrease in total greenhouse gas emissions relative to 1990 levels is
anticipated to be met by 2030, under the strategy (Huttunen, R. et al. 2022). Carbon
neutrality, meaning emissions do not exceed the amount absorbed by carbon sinks, by 2035.
Additionally, by 2030, at least 51 % of total energy consumption must come from renewable
sources (Huttunen, R. et al. 2022). It is still unclear, whether Finland will meet the proposed
EU aim of reducing its end energy consumption to no more than 250 TWh by 2030
(Huttunen, R. et al. 2022).

The strategy shows the geopolitical connection between national and EU energy policy
which was highlighted by EU sanctions on Russian energy exports in the aftermath of the
shock of Russian invasion of Ukraine. The national energy and climate strategy adopts the

five dimensions of the EU Energy Union, which include low-carbon economy, energy
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efficiency, energy markets, energy security, and research, innovation, and competitiveness
(Huttunen, R. et al. 2022). The EU wide energy policy that was formed as a response to the
shock of the Russian invasion of Ukraine and that influenced some aspects of the Finnish
national climate and energy strategy was the RePowerEU initiative published in May 2022.
It outlines an EU wide plan to end dependency on Russian energy imports by 2025 and to
accelerate the low carbon energy transition (European Commission, 2022b). The three main
pillars of the initiative are energy saving, accelerating the energy transition, and diversifying
of energy sources (European Commission, 2022b). Finland has exceeded its required energy
saving targets within the EU for 2014-2020. However, achieving the energy efficiency
targets proposed in the EU's Fit for 55 package and REPowerEU proposals will possibly

pose some challenges and increase future expenses.

The national climate and energy strategy outlines the future areas of investment and technical
development that will be essential for achieving the low carbon energy transition goals set
in the strategy. A national hydrogen strategy, the growth of the hydrogen economy, and
electro fuels are some of these development and investment areas (Huttunen, R. ez al., 2022).
Another initiative is the building of small modular reactors through serial production to
replace fossil fuels in the production of electricity and heat (Huttunen, R. ef al., 2022). The
plan promises increased investment for the development of new technologies, domestic
wood chip production, the growth of the hydrogen economy, and the provision of energy

users with guidance on energy-related matters (Huttunen, R. et al., 2022).

The new climate and energy strategy was drafted with government coordination of different
ministries including the Ministry of Economic Affairs and Employment, Finance,
Agriculture and Forestry, Transportation and Communications, and Environment Ministries.
Overseeing the climate and energy plan was the Ministerial Working Group on Climate and
Energy Policy. In collaboration with the Climate Change Policy Plan for the Land Use
Sector (MISU) and the Medium-Term Climate Change Policy Plan (KAISU) for the effort
sharing sector. Research institutes were involved in conducting the relevant studies for the
report and the strategy's potential impacts on the environment, impacts on national economy,
impacts on central government finances, and social and regional aspects were evaluated and

reported. (Ministry of Economic Affairs and Employment, 2022.)

The new national climate and energy strategy was the most significant concrete policy shift

to emerge as a result of the shock of Russian invasion of Ukraine and the following energy
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crisis. The shock and following crisis crated new national and EU wide demands for the
energy transition and this raised the need to develop new transition strategy. The new
national energy and climate strategy reflected the major energy related topics that were
discussed in politics and the analysed media sources in the aftermath of the Russian invasion

of Ukraine and the following energy related responses.

6 Discussion

This section of the thesis discusses the findings and answers the research questions posed in
the introduction. The findings are interpreted taking into account the background
information provided and previous research in order to discuss the main contributions of the
thesis. Also, the limitations of the study are presented, suggestions for further research are

made, and suggestions for policy makers are given.

6.1 Discussion of results

The results of the thesis showed that the shock of the Russian invasion of Ukraine has had
significant impacts on Finland’s energy system, creating shifts in the country’s low carbon
energy transition goals and strategies during the 22-month period from the start of the
invasion in February 2022 to end of 2023. The shock had several immediate impacts on
Finland’s energy system that required actions to adapt to the situation. Most severe impacts
related to import of different Russian energy sources. The halt in imports of wood chips,
natural gas, and electricity from Russia to Finland and EU sanctions on exports of Russian
oil and petroleum products created significant changes in energy supply flows to Finland

due to the country’s strong reliance on Russian energy imports prior to the shock.

The shock required Finland to seek alternative energy supply solutions to adapt to the
cessation of Russian energy imports. These alternatives include acquirement of the country’s
first LNG terminal, 10-year lease of a floating storage regassification unit, increasing

electricity imports from Sweden, fuel oil imports from Norway, and increased consumption



54

of coal and peat in heat production to account for decreased wood fuel supply imports from

Russia.

This shock raised the issue of an energy system that relies on imports for critical energy
supply. It highlighted the vulnerability of Finland’s energy system to geopolitical tensions
that cause shifts in energy supply chains, creating concerns about energy security of supply
issues in Finland’s energy landscape. The shock and its impacts to Finland’s energy system
complicated but potentially also accelerated Finland’s transition to a low carbon energy
system. The measures to ensure security of energy supply by increasing the consumption of
coal and peat runs against the country’s energy transition goals, as these fuels were to be

phased out due to their high greenhouse gas emissions.

The cancellation of Fennovoima’s Hanhikivi 1 nuclear power plant project that would have
produced 1200 MW of low carbon electricity to the Finnish energy system, and economic
implications for other Finnish energy companies who collaborated with Russian business
partners and their stakeholders have potentially delayed low carbon energy projects and
investments in Finland. However, the geopolitical shock also created a need to reevaluate
the country’s energy policies and the low carbon energy transition strategy, the need to phase
out Russian energy imports, decreasing geopolitical risk of energy dependence, and self-

sufficiency of energy supply to improve the country’s energy security.

The shock was visible in the new national climate and energy strategy, aimed at achieving
carbon neutrality by 2035 and reducing energy dependence on imported energy. The strategy
outlines ambitious goals for increasing the country’s renewable energy capacity and
investments in low carbon energy solutions such as green hydrogen, e-fuels, and small
modular nuclear reactors. The strategy includes funding to support the country’s low carbon
energy transition. The strategy also addresses the need to improve the country’s energy
security by diversifying energy supply chains, thereby increasing domestic energy
production capabilities. Finland’s ability to achieve the energy transition goal set in the
climate and energy strategy remain unclear. The economy that has been heavily impacted by
the shock of the Covid-19 pandemic and the shock of the Russian invasion of Ukraine may

provide some challenge for achieving all the country’s carbon neutrality goals by 2035.

Mid- to long-term impacts of the shock to Finland’s energy system include an end to

Finland’s partnership with Russia in energy trade and energy projects. The country’s shift
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away from Russian fuel imports has changed Finland’s energy trade partnerships and
dynamics with Russia. These energy trade dynamics will most likely not return to what they
were prior to the shock of Russian invasion of Ukraine. It is unlikely that Finnish energy
companies will do business or partner with Russian energy companies at least in the next

years.

Finland is working towards phasing out all Russian energy imports which includes Fortum
seeking alternative suppliers for fuel to Loviisa nuclear power plant, although they have a
fuel purchase contract with the Russian supplier in place until 2030. The cancellation of
Fennovoima’s nuclear power plant project has a long-term impact on the country’s domestic
electricity supply because this nuclear power plant when in operation would have produced
1200 MWs of low carbon electricity to the Finnish electricity grid. The cancellation has
created a 1200 MW gap in the country’s future domestic low carbon electricity supply. This
has long-term impacts for the country’s low carbon energy transition because Finland will
need to meet the country’s future electricity demand that is projected to increase due to
electrification and green hydrogen production that are a part of the current climate and
energy strategy for transition to a carbon neutral energy system by 2035. The long-term
impacts are unclear, but some estimates can be made based on the previous research on

impacts of geopolitical shocks to energy transitions, and how Finland has thus far responded.

6.2 Contributions to existing literature

The existing literature on impacts of geopolitical shocks on the energy transitions
highlighted that geopolitical shocks could cause significant changes in the developmental
direction of the energy system and energy policy making. Grossman (2015) and Sweidan
(2021a) identified geopolitical shocks that cause an energy crisis as catalysts for shifts in the
importance and focus of energy policy making, these shifts can accelerate or hinder the
achievement of existing energy related goals and policies. Kuzemko ef al. (2022) and Zakeri
et al. (2022) agreed that dependency on fossil fuel energy sources is considered a geopolitical
risk factor by the energy importing countries. They also agree that geopolitical tensions that
cause changes in global fossil fuel supply chains have recently usually led to policies and
initiatives that accelerate development and instalment of renewable energy technology, and

thus accelerate the current global low carbon energy transition. Auffant (2022) identified



56

that historically, oil shocks have also inspired major energy policy changes, causing France
to go nuclear in 1970s. Additionally, Cheikh and Zaied (2023) identified a connection
between the economic situation of the country and the economic impacts of geopolitical
shocks, and ability to meet energy transition goals. The economic instability caused by
relying on imported fossil fuels is a strong incentive for fossil fuel importing countries to
improve domestic energy supply, energy efficiency and capacity of low carbon domestic
energy sources, which are all actions that are required for the transition to a low carbon

energy system.

The results of this thesis align with the existing research by identifying the themes of 1)
energy security issues of energy dependency, 2) energy resource rich countries geopolitical
power to influence the economies of energy importing countries and 3) shifts in energy
policy making goals as a result of the geopolitical shock. Finland’s new climate and energy
strategy that was influenced by the shock of Russian invasion of Ukraine was a concrete

example of the potential shocks have to create swift policy changes.

The major shifts in the new strategy were increased focus on energy supply security and
plans to completely phase out Russian energy imports. Swift policy making in a crisis
situation is identified in the existing research as a potential for accelerating energy
transitions, but some research identified that policy making under pressure to respond to a
crisis situation often focuses on short term solutions to the current problem, without
consideration of the long-term impacts. Kuzemko et al. (2022) stated that policy makers in
crisis situations often rely on existing infrastructure and technologies to find fast solutions
to the crisis. This was shown in the results in the case of Finland seeking new suppliers for
fossil fuels to replace Russian imports and increased consumption of coal and peat in heat
generation. These emergency responses to the shock and following energy crisis do not align
with the low carbon energy transition goals but are short terms solutions to ensure security

of energy supply.

The results of this thesis provide important national context example for the impacts of the
shock of Russian invasion of Ukraine. There are few studies that have analysed initial
impacts of the shock on an EU wide level. On a national level Finland’s energy market
relations with Russia were studied prior to the shock of Russian invasion of Ukraine by
Jaaskeldinen ef al. (2018). He emphasized potential geopolitical risks for Finnish energy

companies, including Fortum, Fennovoima and Neste, in collaborating with Russian energy
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companies, He also identified the energy security risks with Finland’s dependency on

Russian energy imports prior to the Russian invasion of Ukraine in 2022.

Hoysniemi (2022) studied Finland’s energy dependency on Russia and the impacts of this
on the energy system. He identified a gap in considering geopolitics of energy security in
the national energy and climate strategy, because the energy transition was seen as the
solution to eliminating energy security concerns. However, the national impacts caused by

the shock for Finland’s energy system and energy transition have not been studied.

The main contribution that this thesis provides is the insights on the impacts of the shock on
Finland’s energy system and the country’s low carbon energy transition by analysing the
textual data collected from ministry reports, press releases, and selected national media
sources. Furthermore, the thesis extends the previous research by showing how the shock
significantly changed national views on collaboration with Russian energy companies and
dependency on Russian energy imports. As the geopolitical relationship between Finland
and Russia has changed, Russia is no more a trusted energy market partner. This was
especially significant in Finland because Finland imported majority of the country’s fossil

fuel supply from Russia.

After the shock, a need to rapidly phase out Russian energy imports led to emergency
measures to ensure security of energy supply, and the need to find new solutions to replace
the Russian imports. While new low-carbon energy solutions were brought up in the national
strategy, simultaneously Finland extended the old path of peat and coal usage. Another
significant contribution to the previous literature, was the end of Finish energy companies’
collaboration with Russian counter parts. This included Fennovoima terminating its contract
of the Hanhikivi 1 nuclear power plant. The thesis contributes to the existing research by
confirming the potential risks for Finnish energy companies collaborating with Russia by
identifying the losses Finnish stakeholders of Fennovoima and Fortum faced when the power

plant project was terminated, and when Fortum lost all the company’s Russian assets.

The results of this thesis illustrate the complexity of the low carbon energy transition and
how changes in the global energy landscape influence the direction and progression of
Finland’s low carbon energy transition. What this study highlights in the Finnish case are
the need to balance phase out of fossil fuels and meeting national climate and energy targets,

while ensuring energy security, affordability of energy, and national economic stability in
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the after math of the shock. This shows the complexities that geopolitical shocks create for
energy transitions and also the real priorities that the society sets when under pressure:
climate goals had to give way to ensure energy supply at the same level as before the shock.
Moreover, voluntary downward flexibility in Finnish energy system was seen to be around

5 % of the total consumption.

Finland's heavy reliance on Russian energy imports, prior to the shock, highlighted the
importance of national context in shaping energy policy and transition strategies. The
national context provided by this thesis show how energy transition policies and goals cannot
be made to fit all countries but there is a need to consider the unique geopolitical,
geographical, economic, and social circumstances of individual countries in energy
transition policy making and goal setting. Especially during a shock that impacts different
countries differently, EU wide political responses are difficult to fit to each country’s
specific situation, creating challenges for EU policymaking. The results of the thesis
emphasize the importance of policy agility in responding to crises and the role of public
support and media in planning energy projects and policy making. The consideration of
impacts of energy projects and policies for all actors in the energy system, including the
public, industry, and political actors, is important for successful low carbon energy transition

especially in times of geopolitical uncertainty.

6.3 Suggestions for further research

The shock of Russian invasion of Ukraine has shown how dependency on energy imports
from other countries is an energy security issue for the importing country because countries
that depend on external energy imports of fuel and technologies are vulnerable to shifts in
energy supply flows that can occur as a result of geopolitical shocks. As most countries have
committed to a transition to a low carbon energy system it is important to remember that
phase out of fossil fuels is not a silver-bullet solution to geopolitical risk factors of energy

dependency, because all energy sources come with geopolitical risk factors.

The global low carbon energy transition has created increasing demand for renewable energy
technologies including photovoltaic solar panels and batteries for energy storage. As China
practically controls the entire supply chain for solar panel and battery manufacturing from

critical mineral extraction to end product manufacturing, there is an obvious geopolitical risk
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for countries whose energy transition strategies heavily rely on renewable energy technology
predominantly manufactured in China. Another topic that requires further research is the
geopolitical risks related to the geographical distribution of critical minerals resources

required for renewable energy technology manufacturing.

6.4 Limitations of the study

The most significant limitation of this thesis is the scope of the study. The data collection
was limited to period from February 2022 to end of year 2023. This means that the result is
limited to short term impacts of the geopolitical shock on Finland’s energy transition, and
the results are valid at the time of writing this thesis but as more time passes from the shock

impacts may be different and new information may contradict the results of this thesis.

The results of this thesis can be applied to other countries that were heavily dependent on
Russian energy, but differences between countries effect the results, so impacts will be
different for different countries. Another limitation of this study is related to the selection of
limited data used for the thesis, it gives the perspective of Finnish government ministries and
selected media sources. Wider range of perspectives could have been obtained from
conducting interviews with different stakeholders, energy companies and energy consumers.
The limitations of content analysis of written data are that the data collection and the analysis
is highly dependent on the researcher’s interpretation of the data. However, to ensure
reliability of the data analysis consistent practices in data selection and categorization were
used. To ensure validity of the data analysis the grouping of the data was done to best answer

the research goals of this thesis and to answer the research question.

6.5 Suggestions to improve geopolitical energy security in Finland

The thesis has identified the geopolitical risk factors related to energy dependency, energy
security issues of energy dependency in Finland, and the importance of energy security in
energy policy and the energy system. Based on the result of this thesis, here are a few
suggestions on how the lessons learned from the shock of Russian invasion of Ukraine can
be used to improve Finland’s geopolitical energy security during the current low carbon

energy transition:
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1. Improve energy security in Finland by adequate energy storage capacity that can
ensure supply of fuels and/or stored energy in emergency situations; provide
adequate flexibility in the low carbon energy system to make the energy system more

robust and improve the country’s energy security.

2. Avoid reliance on a single energy source or country for critical energy supply: the
geopolitical shock shows how energy market relations between countries can change
unexpectedly due to geopolitical conflicts; thus, it is important for energy security to

have a diverse domestic energy mix.

3. Increase public engagement in the energy debate: accomplishing the low carbon
energy transition goals requires involvement of public support; the energy saving
campaign “Down a degree” showed that public engagement has the potential to aid
in accomplishing energy transition goals and provide an estimate on magnitude of

easily achievable demand flexibility.

4. Consider geopolitical risks of critical mineral and renewable energy technology
supply chains: it is important to diversify the use of renewable energy technologies

and technology supply chains to avoid dependency on only one provider country.

7 Conclusion

This thesis studied Finland’s immediate energy system related responses to the Russian
invasion of Ukraine, and the potential the shock has to accelerate or hinder the country’s low
carbon energy transition. The immediate impacts of the shock on Finland’s energy system
were changes in energy supply chains due to the cessation of Russian imports, necessitating
a shift to alternative energy suppliers and sources to ensure security of energy supply. This
shock brought to attention the geopolitical risks of energy dependency, especially
dependency on one energy resource rich country. The responses to the shock may have
complicated Finland’s low carbon transition, through short-term measures to ensure security
of energy supply, economic losses, project cancellations, but also provided urgency for

policies to phase out Russian energy imports and to improve domestic energy security of

supply.
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The broader impacts of the shock include an end to Finnish-Russian energy trade and
collaboration in energy projects. Additionally, economic uncertainty which can negatively
affect the progression of the low carbon energy transition because the transition requires
expensive investments into technical development and reshaping the current energy system’s
infrastructure. These findings contribute to existing research by providing insight into the
national impacts of the shock on Finland’s energy transition, emphasizing the need for

considering national differences in EU wide energy policies.

It will be interesting to observe how the low carbon energy transition in Finland unfolds after
the shock, and how the shock affects the transition path Finland’s energy system takes. The
shock emphasised the risk of depending on Russian fossil fuel imports, it is important to
follow if the energy dependency issues stay focused on Russia or if they expand to fossil
fuels being perceived as unreliable energy sources on a global scale. Finally, will Europe
allow China to take control of the entire solar photovoltaic panel supply chain, despite the

obvious geopolitical and energy security concerns this poses.
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