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This thesis examines the ethical perspective of peat and bioenergy production and use in
Finland. The need for this work arose while researching articles on Finland’s energy
situation, particularly its representation in academic research and public media. | was
focused on finding sustainability and ethical aspects discussed in articles and research. |
examined how energy sources were introduced from an environmental point of view and
how their availability affects moral judgment (peat and bioenergy). | focus on peat because
it has received significant attention in recent years, especially in the debate on its
classification as a renewable or nonrenewable energy source, the phase-out of peat in
Finland, and its importance to Finland’s security of energy supply. | also focus on bioenergy
because bioenergy is particularly important for reaching environmental targets, and ethics
are easily ignored. The thesis aims to find ethical dilemmas related to peat and bioenergy
production and use and how these are framed in Finnish mainstream media. Research
methods are based on media text analysis where | focus on the main events and news related
to peat and renewable energy news during 2021-2023. The main findings of this thesis were
that ethics has not been deeply evaluated in these sources and the major focus covers the

security of energy supply and dependency on imported fuel.
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Tama tyo késittelee Suomessa tuotetun ja kaytetyn turve- ja bioenergian tilannetta painottuen
eettisyyden tarkasteluun. Ta&man tyon aihe valikoitui, kun havainnoin artikkeleja,
keskusteluja ja tiedotusta Suomen energiapolitiikasta. Erityisesti ndma keskustelut
useimmiten kohdentuivat juuri turpeeseen seka bioenergiaan. Turve on ollut otsikoissa
hiljattain luokittelun vuoksi, kun turpeen luokitusta uusiutuvaksi tai fossiiliseksi
polttoaineeksi on pohdittu. Liséksi turpeen tarkeydestda Suomen energiahuoltovarmuuden
kannalta on myo6s ollut paljon keskusteluja ja sen tdrkeys on sittemmin myds todettu
konkretian kautta. Laajojen viimeaikaisten tapahtumien myoté tydssa tarkasteltava ajanjakso
rajoittuu vélille 2021-2023. Jotkin tydssa esitellyt tapahtumat ovat voineet kumminkin alkaa
Jo tatéd ajanjaksoa aikaisemminkin, mutta ovat silti otettu tydhon mukaan niiden térkeyden

VUOKSI.

Tatd tyota varten on tutkittu muutamia Suomen suurimpia medialahteita, joiden artikkeleita
tyon otsikonmukaisista aiheista on tarkasteltu. Erityisesti tydssé on keskitytty tutkimaan,

millaisella sévylla eri medioissa on esitetty turve ja uusiutuva energia Suomessa.
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1 Introduction

This thesis focuses on the ethics of peat and bioenergy production and use in Finland. The
goal of the thesis is to study what kind of ethical dilemmas and environmental challenges
the peat and bioenergy production and use will cause in Finland and how these challenges

can be addressed from the sustainability point of view.
Research questions:

1. What are the main ethical dilemmas in Finland's peat and bioenergy production and

use?

2. How does Finnish media discuss what is good and bad concerning peat and

bioenergy?

3. How the future prospects of peat and bioenergy production and use in Finland are

discussed in Finnish media?

The thesis is based on media text analysis methods and investigates how peat and bioenergy
production ethics are presented in mainstream Finnish media. The thesis provides
background information on how peat and bioenergy production in Finland has developed

and the key events in Finland that have affected peat and bioenergy production and use.

This thesis compares the different energy production methods used in Finland and ponders
the ethical aspects of using peat and bioenergy in energy production. Ethical aspects are
studied from the environmental and energy availability point of view because peat has faced
vivid public debate and a political decision of phase-outs, which have been contradictory
between the environmental targets and energy production demand. Peat has also been an
especially important energy source in Finland for a long time, and the end of peat production

is near because of the environmental aspects and emission reduction plans.

Bioenergy is Finland’s largest energy source and do not have similar availability challenges
than peat. As bioenergy do not face similar phase-out than peat, the discussion on bioenergy

is generally focused more on pros of it’s use than cons.



There is a need to study ethical aspects of energy usage and production in Finland because
peat has been especially important energy source and the decision to phase-out peat is
debated for its importance on Finland’s self-sufficiency employment. When the war
escalated, the whole energy situation in Finland revealed the dependency on imported
energy, which increased public debate on peat’s importance for Finland’s energy production.
Moreover, the ethics of energy usage and production in Finland have not been widely
studied, and the current energy transition of the world has increased the importance to study
the ethics of energy production. In this studied period, war is ongoing next to Europe, which

has taken media focus away from mere energy production to focus on war.

For the above mentioned reasons, the focus of this thesis is limited to Finland’s peat and

bioenergy news coverage between 2021 and 2023.

The media presents public opinion and discussion and often brings forward moral judgments.
It also often frames different technologies as good and bad and is, therefore, a good source
for investigating ethical dilemmas of different issues. The media has also been quite active
in publishing news of the struggle of peat and bioenergy use and production. However, a
comprehensive analysis of peat and bioenergy production and use ethics in Finland is

lacking.



2 Background and key events

This background section introduces the main events that have had an impact on the current
energy situation. I consider these as “triggers” that have had an impact on the energy system
and to which energy policy has responded in some ways. It is important to find these key
events that have affected policymaking as these are linked to what is considered a good or
bad choice when deciding about, for example, energy production methods and setting policy
goals. From distant history, there have always been these triggers, -that have changed the
energy situation has faced changes. An example of a trigger is, for example, when tracing
the reasons to reduce CO2 emissions or increase the energy storage ability; triggers are

generally environmental aspects or changes in industry demand.

In this work “triggers” for both (the peat and bioenergy) production changes are Finland’s
environmental target for 2030 and the energy crisis in the EU after Russia’s invasion of
Ukraine. To keep this work firm, the major events that have been seen to be involved the
most in peat and bioenergy production in Finland are given in the following timeline (Figure

1). These events are introduced later in this chapter.

United Russia

CoVid-19 Kindom invades e el

Plan

(January leaves the Ukraine
2020) EU (January (February
31, 2020) 2022)

Figure 1. The major events in Europe that have affected the energy policy in the EU and
Finland during 2020 — 2024. (European Union, 2024)

These larger events provide overall background information, and although different smaller
events that have affected, for example, the local energy production methods were found, this

is an appropriate level to understand the background. The smaller events were connected



more to the local agreements or restrictions than wide coverage and are therefore not

introduced further in the background section.

2.1 COVID-19 Pandemic

Covid-19 has been the biggest global event during the research period that had immediate
impacts on energy systems. The pandemic started at the end of 2019 and the virus is still
active even though the pandemic was declared to end in May 2023. (Northwestern Medicine,
2023)

The pandemic had massive global effects in multiple different sectors including the energy
sector. The pandemic hit hard to the global supply chains by lockdowns, which affected for
example, component and construction material manufacturing and delivery. The event
increased prices and reduced availability. The World Health Organization (WHO) also
identified in their study [Report: COVID-19 slows progress towards universal energy
access], that the pandemic had a key role in slowing down universal energy access, because
of lockdowns, global supply chain disruptions and difficulties in keeping fuel and food price
affordable. (WHO, 2022)

The COVID-19 pandemic also revealed the resilience of the energy infrastructure in
different ways. Energy production (which needs labor), needed to adapt its operations to
isolated working teams, longer working periods, and moving towards remote work as much
as possible. These actions brought up new risks, that had not been visible earlier, such as
higher risk of cyberattacks and the importance of the steady network operation. (Skarvelis-
Kazakos et al., 2022.)

During the pandemic, hospitals were one of the most critical infrastructures that needed extra
attention to maintain energy supply. This task was successfully executed during the
pandemic as well as nuclear power facilities. Nuclear power facilities operation was also
evaluated to be a considerable risk, but post-pandemic studies have found that nuclear

security was not jeopardized during the pandemic. (European Commission, 2020)



For the outbrought challenges, like the security of energy supply in exceptional
circumstances that the pandemic revealed, the importance of peat was also raised again in

the discussions.

2.2 Impacts of Brexit

Brexit (portmanteau of British and exit) was a long-term “process”, which started on June
2016 and finally took place in January 2020. Brexit affected the economic relationship
between the UK and the EU. Brexit impact on the energy field was more affected by the
UK’s voting influence which had a lot of decision-making power. Because the UK had a big
role in decision-making (voting) in the EU and the UK favors more renewable energy than
nuclear energy, Brexit released a part of the voting “force” against nuclear energy usage in
the EU. Brexit also affected the gas, electricity, and carbon contracts between surrounding

countries such as Ireland, Norway, and Iceland. (Pollit & Chyong, 2017.)

As later in this work is introduced, the UK was/is also one of the countries to which Finland
exports and imports peat, mostly used for gardening and soil conditioning purposes.
(Soimakallio et. al 2020.) This event is therefore also important to consider because Brexit
affected the trading policy between EU countries and the UK including peat imports and

exports.

2.3 Russia invades Ukraine

In the year 2014, when the conflict between Russia and Ukraine started in the Crimea area,
it affected also the relations between Russia and the EU. The first sanctions set by the EU
were accessed for the Russian firms and individuals, which were intricately connected to the
Russian government, and trade of goods, which also included the energy sector. That event
triggered the discussion of dependency on Russian energy, especially related to natural gas,
which has become an important source of energy in Europe. (European Commission,
Pasquale de Micco, 2014)



Later, when the invasion escalated into a conflict when Russia started a war against Ukraine
in the Spring of 2022, Russia defined countries such as the United States, Canada, and the
EU states plus many more as a nonfriendly country and ended, for example, energy delivery

to them.

EU has been highly dependent on cheap natural gas from Russia. Before the conflict, the EU
strongly relied on the availability of Russian energy by setting up long pipelines from Russia
to transport natural gas to central Europe. The pipelines’ situation and dependency on the
constant import of energy have been raised in the headlines occasionally. This became a
highly politicized issue that was linked to energy security after the invasion revealed the real

vulnerability of energy dependency on Russian energy sources. (Di Fraia, 2022)

Figure 2. shows the important pipelines between Russia and the EU. Later as the Russian
invasion of Ukraine has shown, these pipelines have been effective political weapons to

influence the economies on both sides.
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Figure 2. Gas pipes from Russia to Europe (Di Fraia, 2022)

In Figure 3. there is a chart that includes the data on Russian trade with 38 countries (27 EU
countries and 11 other non-EU countries such as China and the USA). The chart illustrates
the effect of the sanctions on the trade balance of Russia, where the major impact hit the
nonmineral fuel category. Nonmineral-based fuel was reduced less than mineral-based fuel
because when mineral fuel delivery to the EU halted, the price of Russian oil and gas

decreased which made it more desirable for other countries.
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Figure 3. Russia's trade balance with 38 countries. (Darvas, Léry, Moffat, Martins &

McCaffrey, 2024)

Figure 4 shows the same trade balance between Russia and EU countries, which shows the

steep reduction in mineral fuel after the fuel delivery between countries was stopped.
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Figure 4. Russia's trade balance with 38 EU countries (Darvas, Léry, Moffat, Martins &
McCaffrey, 2024).

All the above-mentioned events have led to restrictions that have proven strong and effective
in sanctioning Russia, but they have also created a crisis in Europe in the form of increased

energy prices and decreased energy availability in Finland and all over the EU.

2.1 REPowerEU Plan

Europe has launched the “REPowerEU” plan to implement the transformation from imported
energy. The plan has included huge funding for this transformation and as can be seen, the
intent is high. The EU has mobilized nearly 300 billion € for the recovery and resilience
facility, where the major part (225 billion €) consists of loans and 72 billion € in grants.

(European Commission, 2022)
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The main principle of the REPowerEU plan is shown in Figure 5. where can be seen the
importance of energy independence and the other 3 main targets (accelerating the green

energy transition, diversifying energy sources, and saving energy).

Peat will also be a part of this plan for the implementation of imported energy.

9

ACCELERATE
CLEAN ENERGY
TRANSITION

)

REPowerkEU

PHASE OUT DEPENDENCY
ON RUSSIAN FOSSIL FUELS

DIVERSIFY

ENERGY
SOURCES

|

ENERGY

SMART INVESTMENT
National and European plans:
reforms and investments,
\faster permitting and innovation

.

Figure 5. REPowerEU plan (European Commission, 2022)

As previously written, the actions are actively performed and ongoing now. For more of the

REPowerEU plan’s achievements are collected into the timeline (Table 1).
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Timeline of European Commission actions to reduce energy dependency and imported

Russian gas introduced in the given period 2022 - 2023.

Table 1. REPowerEU at a glance, Timeline (European Commission, 2023)

The Commission introduces the REPowerEU plan to

18. May 2022 get rid of Russia’s fossil energy and increase the
transition toward greener energy production
25. May 2022 EU Energy Platform Task Forse is released to

secure alternative energy sources

15. June 2022

The EU Egypt and Israel signed an agreement for
shipping Natural gas from Israel to the EU

17. June 2022

The EU, United States, and 11 other countries
launched Global Methane Pledge Energy Pathway
for improving climate progress and energy security

23. June 2022

The EU and Norway made an agreement to deepen
the partnership of gas delivery and clean energy,
incl. hydrogen

27.June 2022

A new gas storage rule has been adopted to fill the
storage up to 80% for winter and to 90% after that

15. July 2022

The commission approved the “IPCEI Hy2 Tech”
Project which is related to improving the hydrogen
sector

18. July 2022

The EU and Azerbaijan signs a new Memorandum
of Understanding on a strategic Partnership in the
Field of Energy, for partnership to improve energy
efficiency and clean energy

20. July 2022

Save gas for winter by reducing the usage and
filling the storage, to prepare for the gas supply
cuts

26. July 2022

the European Commission Council orderly
coordinates the reduction of gas consumption
across the EU for the winter

9. November 2022

Commission accelerates renewable permitting to
step out from the Russian-produced gas

9. December 2022

A new industrial alliance is set up to enhance EU’s
solar power investments

14. December 2022

European parliament and council agree on the
funding of the REPowerEU plan

30. March 2023

The Council and Parliament reached a provisional
deal on arenewable energy directive

25. April 2023

Commission launches the first call for companies to
buy gas together as a cluster

10. May 2023

Launch of first joint gas purchases
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When studying the timeline, the frequency of notable events that the EU has made is
impressive and the importance of heading towards energy independence is strongly
expressed. The timeline also reveals that the EU is uniform and consistent when it can decide

and implement serious actions when needed.

2.2 European environment policy

European environmental policy is wide and covers actions in multiple fields of the
environmental protection area and competes against climate change. One major driving
factor in environmental policy is concentrated on pollution reduction. The main principle is
that the polluter pays, which means shortly that when emissions are produced the producer
needs to bear the consequences. This method drives the operations towards greener energy
choices. Greener operations are beneficial to seek because one of the European climate
targets is to be climate-neutral by 2050. (Curmei & Kurrer, 2023)
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3 Role of peat and bioenergy in Finland’s energy production

Because peat and bioenergy have multiple forms, there is at first a general introduction of
peat and bioenergy. Peat and bioenergy production is later considered from Finland’s

perspective and compared to find pros and cons.

3.1 Energy production in Finland

Finland’s total energy consumption in 2022 was 1,29 million TJ, even though energy
consumption decreased 5% from 2021. Overall, the total energy consumption can be seen to

stabilize in Figure 6.

Total energy consumption 1990-2022

TJ

1,750,000
1,500,000 == EE =
_ = m = _ _ =
==ul IIII pEfg gl ©

1,250,000 S - I I I m I =g i =l =
1,000,000 I I I I

750,000 | | I
500,000

250,000

0
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@ Others

@ Net imports of electricity
@ Nuclear energy

® rossil fuels and peat

@ Renewable energy

Figure 6. Total energy consumption 1990-2022 (Statistics Finland, 2024)
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Finland has set a goal to reach carbon neutrality by 2035 and the goal is one of the most
ambitious targets which have been seen in the EU. Finland’s “secret weapon” to achieve the
target is rich forest areas, which combine carbon so effectively, that the forestry area works
with carbon negative cycle when it has been carefully used and supported. More actions are
still needed to decrease the usage of imported fossil fuels, which covers now over a third of

the energy supply in Finland (especially in the transport sector). (IAE, 2022)

3.2 Finland’s environmental goal

Finland follows the national environmental law, which includes emissions reduction targets
in the years 2030, 2040 and 2050. The targets are to reduce emissions from the 1990 level
by 60% (2030), 80% (2040) and 90% (2050). Moreover, in Finland, it is also set by the law
that Finland must be carbon neutral by the end of 2035. (Honkatukia, 2024)

According to data from Tilastokeskus, Finland’s carbon emissions in 1990 were around 71,2
MMTCDE (Million Metric Tons of Carbon Dioxide Equivalent). (tilastokeskus 2022), and
such as Figure 7. shows, that the CO2 emissions started to decrease somewhere after 2005.
Despite of the slight emission reduction, the targets are quite ambitious which means that
following the targets the emissions should be under 28,48 MMTCDE by year 2030, 14,24
MMTCDE by 2040, and less than 7,12 MMTCDE by 2050.
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Figure 7. Greenhouse gas emissions in Finland 1990 to 2021 (Statistics Finland, 2023)

Figure 7. also shows the negative numbers which present the share of emission removal in
Finland. Negative numbers are related to for example Finland’s forest, which works as a
carbon sink. To achieve the environmental targets these carbon sinks, need to be increased

as well as carbon capturing capacity.

3.3 Peat and Bioenergy in Finland

Finland has a huge forest and peat reservoir, a strong paper industry, and an efficient waste
recycling system. Bioenergy production is already at a proficient level as well as recycled
material use. Moreover, circumstances to increase bioenergy use are favorable. Peat use is
again in transition, previously it was an exceedingly popular energy source before the
government decided to reduce peat use. Now peat is seen as an important energy source to

improve energy delivery security in Finland.
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In 2020 the biggest part of Finland’s renewable energy has been produced by bioenergy.
Mainly, wood-based bioenergy covers 74% of total bioenergy use and its popularity is

related to the availability (side streams of wood harvesting and processing).

The main side product from the wood processing is produced by pulp manufacturing plants,
where the excess stream of black liquor will give “free” fuel for the pulp mills which they
can burn in their own boilers and use the steam, heat, and electricity for their own purposes.
Extra energy is also produced which the plant does not need, and the energy can be
transported to the end user mainly via district heating network and electricity network.

(Ministry of Agriculture and Forestry of Finland, 2022)

Because Finland has a huge inventory of forests, households still warm with firewood and
have multiple fireplaces, which also explains the popularity of wood-based energy sources.

(Ministry of Agriculture and Forestry of Finland, 2022)

3.4 Peat

3.4.1 Availability of Peat

Peat is formed when organic matter has partly decomposed in low oxygen circumstances.
The formation process favors moist and warm circumstances but is also possible in colder
locations, such as in the northern part of the globe. Because of the organic cycle, peat will

be described to be a carbon sink that effectively binds carbon dioxide. (Kopp, 2024.)

Peatlands cover approximately 2,8% of Earth’s land surface, with the biggest share of the
peatlands in Asia (38,4%). In Europe, there are found 12,5% of the world’s total peatland
area. In Figure 8. there are shown the distribution of the world’s peatlands, and the green-
colored parts (which illustrate the amount of peat formation areas) cover the whole of
Finland. (IPS, 2024.)
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Figure 8. Peatland distribution (Lappalainen, 1996)

When peat is used in energy production (incinerated) the carbon dioxide is then released
back into the environment. On the other hand, depending on the point of view, the carbon

dioxide circulation is so slow that peat is classified as a slowly renewable fuel. (Kopp, 2024.)

The major disadvantage of peat is caused by earlier introduced carbon emissions and the
effects of peat extraction, which cause, for example, disruption of water circulation in the
extracted area. The extraction process also produces emissions, but these are handled more
later in this text.

3.4.2 Peat in Finland

In Finland, there is one third of the total area covered by peatland. Peatland’s mean depth in
Finland is 1,41 m and the thickest drilled peat is taken out from the depth of over 12 m.
Totally the peatland covers around 9.3 million hectares and includes around 12 800 TWh of

energy. (Virtanen, 2012)

Peat reserve and peat extraction sites in Finland in 2000 are presented in Figure 9. The
situation of the peat extraction sites is from 2000, the main idea of peat reserve locations is

still valid today.
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Figure 9. Total peat reserve and peat extraction sites in Finland (GTK, 2019)
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The picture shows that most of the peat reserve is in the northern and western parts of

Finland, but it is also quite well distributed all over Finland.



21

Peat energy content, availability, and steady price are attractive factors why peat energy
production has been important in Finland. Because the energy reservoir is huge, the peat has

been also important to Finland’s energy security. (Virtanen, 2012)

Peat consumption in Finland has faced some difficulties, as can be seen in Figure 10. The
figure also shows some variety of peat usage before 2010, when peat production started to

decrease.

Total energy consumption by energy source (all categories) by Year. 2.4 Peat, Quantity (TJ).
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Figure 10. Total energy consumption by energy source (Peat) (STAT, 2024)

More speed to decrease affected the political decision in 2019 when the Finnish government
decided to phase out the burning of peat by halving the peat use in energy use by 2023. This
decision had an enormous impact on the peat production sector where nearly 1200 persons’

labor need was affected. (Lempinen & Vainio, 2023)

Peat imports and exports are also a big part of Finland’s energy economy, which is related
to peat energy and labor. In 2022 Finnish peat was exported with a value of $ 35.9 M, making
Finland the 9™ largest peat exporting country. Countries where the exported peat ended up

were the Netherlands, Germany, Tirkiye, Mexico, and France.
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Peat import in the same year was worth $ 5.68 M and imported peat originated from the
Netherlands, Russia, Latvia, Estonia, and Sweden. (OEC, 2024)

3.4.3 Environmental impacts of peat

Peat binds carbon much more efficiently than any other ecosystem in the world; therefore,
drying of the peatlands and the use of extracted peat for energy production is very harmful
to the carbon cycle. Moreover, the dry peatlands are very flammable and are, therefore, under
an elevated risk of land fires. Land fires will also release carbon dioxide into the environment

when happen. (Bioeconomy BW, 2024.)

Another big climate challenge for peatlands is developing in the Siberia area, where large
peatlands have been covered with ice layers. During global warming, the permafrost will
also melt and reveal more new peatlands. Uncovered peatland areas will also become a huge
source of methane emissions, which is an even worse greenhouse gas than CO2 (Fewster,

Morris, Ivanovic, Swindles, Peregon & Smith, 2022).

Nowadays peat land usage is undergoing improvements which will reduce the environmental
impacts. For that reason, the Responsibly Produced Peat (RPP) Foundation was set up in
2013 in Vilnius, Lithuania. The RPP Foundation has three main goals for the responsible use
of peat.

1. Leaving natural peatlands with high conservation value untouched.

The foundation seeks to restrict peatland usage if the area is important, for example, for flora
or fauna. The Peatland area may also be an important water restriction area, and therefore,

harvesting the peat would damage the water circulation in the area (RPP, 2017).
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2. Assure the availability of peat from responsible sources, where peat is essential for

growing media.

Peat is also globally used for growing vegetables, fruits, mushrooms, trees, plants, etc., and
it is important that the peat comes from responsible sources. Assuring the peat's sustainable
use in a certain area can also fulfill the need for growing peat rather than using it only for
energy production (RPP, 2017).

3. Maximize peat production from degraded peatlands only and encourage restoration.

When peat harvesting is over, the areas need to be restored so that they are available again

for peat restoration, biodiversity recovery, and water balance (RPP, 2017).

The RPP Foundation develops and administrates the certification scheme for responsible
action and use of peatland areas. Now the foundation has certified 25 companies in the
European area that have fulfilled the requirements of sustainable peatland certificate. The
distribution of the certified peatland locations is shown in Figure 11. where can be seen that

most of the certified areas are found in Germany and Poland. (RPP, 207.)
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Figure 11. RPP-certified locations (RPP, 2023)

Figure 11 also shows 30 certified areas in two countries, Germany and Estonia, which shows
the difference between large and small countries where the size or quantity of the

certification suitable peatland area.
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3.5 Bioenergy

3.5.1 Availability and different types of bioenergy

Bioenergy consists of organic material that has captured carbon dioxide from the atmosphere
with photosynthesis. When bioenergy is used (usually incinerated) the involved carbon will
be released back into the atmosphere. When plants use the released carbon dioxide again for
growing, the cycle of carbon is nearly carbon neutral. If the reutilization of released carbon
is higher than the released carbon, the cycle is then counted as carbon negative (carbon is
then captured more than released). (IEA, 2024)

This chapter introduces comprehensively bioenergy and its capability to be produced in
separate ways. Bioenergy, which is pointed to in this thesis, is focused more on wood-based

bioenergy for its popularity as Finland’s bioenergy source.

Under the definition of biomass, it includes a variety of organic materials from multiple
diverse sources and different production methods. Biomass, which is grown and used
directly for fuel or form of other energy product is listed as a “feedstock”. (Office of Energy

Efficiency & Renewable Energy, 2024)

Feedstock:
Dedicated energy crops

Dedicated energy crops are non-food crops, which are grown just for fuel or energy
production purposes. Usually, this kind of biomass is grown in areas that are not productively
utilizable for food products such as corn or soybeans. Dedicated energy crops can also be

divided into two subcategories:

One includes “grass type” plants, which are relatively fast-growing and are harvested
annually after reaching the full potential of growth (2-3 years). These plants are for example
switchgrass, miscanthus, bamboo, sweet sorghum, tall fescue, kochia, wheatgrass, and

similar plants.
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Other categories of plants are more “woody based”, and the growing speed of the plant is
slower (5-8 years). For example, plants such as poplar, willow, silver maple, eastern

cottonwood, green ash, and black walnut sweetgum are included in this category.

The good side of the production of dedicated energy crops is for example that the cultivation
is beneficial for soil enrichment, and economically dedicated energy crops provide incomes
for the areas where “normal” farming is not profitable. (Office of Energy Efficiency &

Renewable Energy, 2024)

Agricultural crop residues

Agricultural crop residues are the side stream of the main foodstuff cultivation. These
residues consist of the plant’s leaves, stems, husks, etc. which are not used for food
production. Most common residues in addition are for example: corn cobs, wheat, oats,

barley or rice straws, sorghum stubble, etc.

Agricultural crop residues do not compete or open discussions between food and fuel
production, but they will improve the efficiency of land usage and the overall efficiency of
agriculture. Too efficient use of side streams however drains out the soil from the nutrients
and may end up with increased fertilizer needs. (Office of Energy Efficiency & Renewable
Energy, 2024)

The situation of nutrient level decrease of soil is shown in Figure 12. where nutrient loss is

described through the year cycle.
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Figure 12. Natural Nutrient Cycle (FAO, 2024)

Forestry residues

Forestry residues consist of parts of the trees that are not used for the main wood product
productions, such as paper or pulp manufacturing. Mainly forest residues consist of bark,
stumps, limbs, leaves, branches, and already old and partly composed trees, which are not

suitable anymore for processing.

In Figure 13. There are shown examples of the typical pile of forestry residue, which has
been collected from the harvesting residues and waits for transportation to the power plant.
The same important things as agricultural crop residues need to be considered when

harvesting the forest residues. Especially from the forest, where the nutrition loss decreases
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the growth of new biomass. If the biomaterial is too efficiently out of the area, the soil

nutrient level will decrease, and added fertilization is then needed.

Forestry residue removal will also affect the animals in the area, so various aspects also need
to be inspected when planning the efficient use of forestry residue. (Office of Energy
Efficiency & Renewable Energy, 2024)

Figure 13. Forestry residue (Han, 2015)

Algae

For bioenergy, suitable algae are mainly micro, macroalgae, or cyanobacteria algae. Algae
uses sunlight for photosynthesis, as well as other plants, to produce proteins, lipids, and
carbon hydrates. Algae production needs water and nutrients, why wastewater and sludge
can be used. Utilizing the used water makes algae production more possible and beneficial
also because algae purify the water from the nutrients.

Algae is mostly used as a raw material for biofuels, because of the algae’s oily texture it is
easily convertible to the bio-oil raw material. (Office of Energy Efficiency & Renewable
Energy, 2024)
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Figure 14 shows the example process chart showing how algae are used for bioethanol and
biodiesel production. As can be seen from Figure 14, the only difference between the
biodiesel and bioethanol conversation process is the fermentation of oil extraction in
bioethanol production. In both cases, the process residues can be reutilized, for example, as

soil fertilization.

Carbon dioxide ] T‘
nutrients \
and sunlight / \
.’v’ I\n
» // k"‘
A 2!
W Algae is harvested Algae oil is extracted Algae oil converted to
/;}q ‘ ' ‘ ' biodiesel
Algae is grown Algae is dewatered Algae is fermented Algae is converted to
bioethanol

Figure 14. Algae’s path to bioenergy (Energy Education, 2024)

Wood processing residues

When harvested wood is transported to the processing plants (for example. paper and pulp
mills) the residues are the material which is left off from this process. In the processing
processes, the wood material is treated in multiple separate phases, for example, where
cutting produces sawdust, peeling extracts produce the bark from the wood, chopping makes
woodchips (Figure 15), and the pulping process extracts linguine out of the wood. All these
side products can be either incinerated or used in other ways as raw materials of bio-oil or

products. (Office of Energy Efficiency & Renewable Energy, 2024)
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Figure 15. Woodchips (ETIP, 2024)

Municipal waste

Municipal waste is collected and sorted waste originating from regular household recycling
bins. It includes cardboard, plastics, paper, textiles, and biobased waste, for example, potato
peels and other food-based waste. In Figure 16. can be seen in the share of typical

combustible municipal waste content, which has been produced by a regular household.

Municipal waste can be seen as the most common waste, which has ended up in landfills but
sorting and recycling of municipal waste is getting increasingly popular. Waste management
law also regulates the material flow and has improved municipal waste usage for better
purposes than in landfills. For example, in Finland, household waste collection and recycling

need to be organized correctly. (Ministry of Environment, 2024)
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Figure 16. Shares of combustible waste in Western Finland 2022 (LSJH, 2022)

In Figure 16. It is visible that the major sector of the produced waste is biowaste which has
a rate of 38,5% of total municipal waste produced. The second place goes for plastics, third
for the mixed waste, and the fourth for paper. This picture confirms the fact that recycle bins
outside households have nowadays (at least in Finland) 7 different bins (plastic, mixed waste,

cardboard, paper, bio waste, class, and metal). (Finlex, 2021)

Wet waste

Wet waste covers liquid or gaseous materials, which are produced by households, animals,
or industry. Wastewater from households, farms, and industries that hold organic residues

such as sludges, manure, process residues, etc. are the main content of the wet waste. Organic
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material ends up in landfills and is then decomposed under an oxygen free atmosphere and
produces methane, which is also calculated as wet waste. Released methane can be collected
for energy usage purposes. (Office of Energy Efficiency & Renewable Energy, 2024)

Figure 17. introduces the digestion process in the landfills and how released methane is used.

Figure 17. Landfill methane capturing (EPA, 2024)

In Figure 17. is also visible, how the methane gas needs to be collected straight from the
landfill and treated nearby to avoid extra process steps and transportation. In the ideal
process, the gas is collected and treated near the source, then it is transported through the

pipelines for the end user or other energy generation purposes.

Bioenergy is globally the largest source of renewable energy which makes it the most
important source of energy for carbon capturing and emission control. Around 55% of
renewable energy and 6% of global energy supply is covered with bioenergy. (IEA, 2024)
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For the benefit of the efficient carbon capture capacity of organic material, the rate of new
bioenergy has increased rapidly (3% per year) between 2010-2030. However, bioenergy
usage needs to be accelerated even more to 8% annual growth to reach the net zero emission
target by 2050. (IEA, 2024)

Figure 18. below illustrates the growth of the bioenergy from the net zero emission Scenario.

T
2010 2012 2014 2016 2018 2020 2022 2024 2026 2028 2030

Figure 18. Bioenergy use by sector globally in the net zero scenario, 2010-2030 (IEA,
2024)

The growing popularity of bioenergy also has cons, it must be taken care of other
environmental aspects so that the increased production will not harm the other parts of the
ecosystem. In other words, there are some risks, which aiming too fast and too high with the
bioenergy production and usage, the bioenergy might end up being not as environmentally
friendly as has been expected. For example, there are risks that bioenergy production might
face social or environmental consequences if it is not carefully organized. (IEA, 2024)
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Disadvantages of bioenergy

Previously described bioenergy pros will also have cons as well. Even though bioenergy is
environmentally friendly and almost carbon neutral, some difficulties like transportation and
variable availability will decrease the mighty of bioenergy. For example, bioenergy, which
is already known as an organic-based good raw material, usually holds relatively vast
amounts of water which lowers the calorific value of the fuel and makes it

profitable/reasonable to use only quite close to the source.

Also, the humidity of raw materials is usually near 50%, which makes raw materials longer
transportation inefficient. For example, in one case where the calculation has been made, the
efficient transport distance of bioenergy transportation was found to be less than 100 miles
(~161 km). After the specific distance, the transportation costs have grown so high that it

makes the process unprofitable.

The same low caloric value of bioenergy requires bigger storage compared to higher energy
density fossil fuels. Also, storage of dried biomaterial is not so simple when dried biomass

absorbs moisture efficiently and that makes the energy density decrease. (EDP, 2022)

The bioenergy cycle is also quite long. For example, growing energy crops is time-
consuming, and after harvesting, the reformation time can be even longer. This is because

the land can dry out of nutrients or get damaged during the harvesting process.

Moreover, when burning biomass, which holds nutrients, it causes emissions such as NOx,
heavy metal, carbon monoxide, etc. and these substances need to be filtered out of the flue
gas and ash. (EDP, 2022)

Bioenergy policy

Bioenergy has been a growing energy source in the EU area for a long time. Before the War
in Ukraine, the main goal for increasing the share of bioenergy was mainly environmental
aspects, such as reducing greenhouse gas emissions. For example, the primary supply of
solid biomass grew from 3,336,811 TJ (2008) to 4,454,768 TJ (2013), and a major part of
the growth took place in wood pellets, with 413% increased usage, and animal waste, with

351,9% increased usage (European Commission, 2023).
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Bioenergy achieved a relatively more important role as an energy source in the EU after the
Russian invasion triggered the energy crisis. Transformation to get rid of the EU’s energy
reliance on imported energy has been rapid, but actions will need to be taken to increase the

speed even more. (European Commission, 2023)

Energy consumption data has been collected since 1990 by Statistics Finland. From the data
can be seen that nuclear energy has been quite steady over the years (but today the share is
much higher due to the commission of a new nuclear powerplant Olkiluoto 3, which was
finally taken into production on 16.4.2023). (TVO, 2023)

Peat also has had quite a steady share of energy production, as can be seen in Figure 21.
fossil fuel usage has decreased. The impact of a decreased share of fossil fuel is visible from
the decreased carbon dioxide emissions. One important milestone in Finland’s energy
production is also visible in Figure 19. in 2020 when renewable energy surpassed fossil fuel

usage in total energy consumption. (Statistics Finland, 2021)
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Figure 19. Finland’s total energy consumption by source (Statistics Finland, 2021)
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As can be seen from Figure 19. Total energy consumption has also decreased a little within

carbon dioxide emissions.

Key points of energy production in Finland

1. When Finland gained independence in 1917 most of the wood was used as firewood.
(STAT, 2022)

2. After the Second World War timber use for the industry started to grow. (STAT,
2022)

3. In the 60s the usage of fossil fuels increased rapidly and faced an energy crisis in the

70’s when fossil fuel growth was nearly paused. (STAT, 2022)

4. At the end of the *60s most of the electricity was produced by hydropower before the
use of coal, oil, and later peat took the first place for thermal power production.
(STAT, 2022)

5. The first nuclear power plant Loviisa was taken into production in 1977. (Tekniikka
& Talous, 2023)

6. In 2022 the strike affected the forest industry when the central bargaining agreement

was dropped. (Industrial Europe, 2022)

7. Russia's large-scale attack on Ukraine (Feb. 2022) led to huge restrictions which also

covered the energy sector.

Energy production in Finland during the 21% century has been dominated by fossil fuels,
nuclear energy, and wood-based fuels. As can be seen in Figure 20. the share of nuclear
energy has risen during the new Olkiluoto 3 nuclear powerplant commissioning. It is also

clearly visible that the share of fossil fuels has started to decrease steadily after 2005.
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Total energy consumption by energy source (all categories) by Energy source and Year. Quantity
(GWh).
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Figure 20. Finland’s total energy consumption by source in the 21% century (STATS, 2024)

3.5.2 Bioenergy in Finland

Bioenergy in Finland is mainly originated from the forests, swamps, and fields. Bioenergy
in Finland is also formed from industrial, municipal, and agriculturally based organic waste.

(Bioenergia ry, 2024)

Bioenergy usage in Finland in 2022 is visible in Figure 21, where 32% is the share of
bioenergy from Finland’s total energy consumption, and 76 % is the share of bioenergy from

consumed renewable energy in Finland.

32% 76%

Bioenergian osuus energian Bioenergian osuus uusiutuvasta
kokonaiskulutuksesta Suomessa 2022. energiasta Suomessa 2022.

Figure 21. Share of bioenergy consumption and bioenergy rate of renewable energy in
Finland 2022 (Bioenergia, 2024)
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The distribution of bioenergy producers in Finland is shown in Figure 22. where the shares

of the bioenergy production by type are visible.
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Energy usage in Finland has been growing steadily over the years. In the following Figure
23. is presented with the growth of bioenergy usage from 1970 to 2022. In the chart, there is
also a reduced share of bioenergy usage from 1970 to 1980, and after around 10 years of

steady time, the rate of bioenergy usage has started to grow.

The chart also shows a recent activity. The 2021 Russian invasion reduced fossil fuel imports

from Russia, which” bumped” the bioenergy share. (Bioenergia ry, 2024)
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Figure 23. Bioenergy in Finland from 1970 to 2022. (Bioenergia ry, 2024)

3.5.3 Comparison of bioenergy and peat

Peat energy has been seen as an unsustainable energy source, and therefore, energy policy
has been turned more to favor renewable energy. Renewable energy is also locally available,

but availability may vary during the year instead of peat’s steady availability. Peat also has
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had advantages in energy production in incineration when part of the emissions is

compensated automatically during the cofiring with biomass.

In Figure 24. there are compared the quantities of renewable energy and peat energy in
Finland between 2020 — 2023.
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Figure 24. Renewable energy and peat energy in Finnish energy production (STAT, 2024)

Figure 24 shows that peat has been decreasing slowly while renewable energy has increased.
It also reveals that renewable energy covers a bigger share of Finland’s energy production

than peat.

3.6 Energy Security in Finland

Energy security in Finland relies on decentralized energy stocks which are distributed around
the country. Energy storage holds mainly coal, crude oil, and petroleum products, but peat
has always had an important role in energy storage systems. Storages are found and

supported so that they are easy to take into use if facing disturbance in energy production.
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Responsibility for energy security is also distributed to the major companies, which need to
have plans for possible energy delivery problems and outages. Preparedness is also guided
for households to keep up their own energy security in smaller energy distribution failures.

(Ministry of Economic Affairs and Employment of Finland, 2024)

The energy security situation faced “a real-life test” when Russia attacked Ukraine. Russia
has always been an important source of oil, gas, and wood deliverer in Finland, and therefore

impact was huge and sudden.

For example, in the year 2021, peat was imported from Russia around 26,2 PJ, which covered
most of Finland's peat energy production and bioenergy was imported around 50 PJ in the

same year (Statistics Finland, 2024)

When the sanctions were set against Russia, the energy importation stopped, and Finland
needed to find other ways to import energy and replace the energy which has been earlier

imported from Russia.

Table 2. There are visible situations of Russian fossil fuel dependency in Europe and Finland

to compare the differences.

Table 2. Dependency on Russian fossil fuels (Eurostat, 2022)

Dependency from Russian fossil fuels (2020) (<«

Gas oil Coal
EU27 44% 26% 54%
Fl 67% 84% 55%

Energy import independence is the way to improve the situation from being dependent on
imported energy. Finland’s energy independence has been quite weak especially when

comes to fossil fuel-based energy.
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It is also visible in Table 3. that the situation has not quite changed over the years.

Table 3. Finland’s energy import dependency (Eurostat, 2024)

Energy import dependency®

Fuel 2000 2010 2019 2020

Import Dependency [%] 56.6% 49.1% 42.5% 42.4%
of Solid fossil fuels 97.6% 86.3% 98.9% 92.2%
of Hard Coal 97.7% 85.5% 96.1% 90.0%
of Oil and petroleum products 111.5% 94.2% 98.9% 106.4%
of Crude and NGL 101.5% 101.1% 99.0% 99.7%
of Natural Gas 100.0% 100.0% 100.6% 100.4%

One possible action to get rid of the fossil fuel import dependency is to reduce fossil fuel
usage and move towards renewable sources. This requires investments, for example, in the

transport sector to turn towards renewable energy, such as biofuels or electricity.
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4 Previous research on ethics and environmental policy

A literature review of previous research is presented in this section. | first focus on how
ethics is understood and how it has been used in previous research. The most important
section is the care ethics, which is used in the analysis of the results in the thesis. Then I
present the research on environmental policy that is important to review as policy aims to
govern decisions on what is considered a favorable energy source and what is guided to

reduce in terms of reaching the environmental targets.

4.1 Ethics

In this chapter, the ethics are first introduced generally, and later the focus is turned more
towards previous research on the ethics of energy production and consumption. The chapter
also highlights the main points of the ethics in the energy sector and emphasizes the actions,
that have been taken to look for ethically sound operations/actions in different cases in the

energy sector.

Ethics can be described shortly as a behavior or way of thinking; what is right and what is
wrong. When decisions are made, it usually requires thinking and consideration of certain
subjects from many perspectives before the execution can be decided. Therefore, ethics is
highly dependent on the person’s actions, more clearly what his/her interests are and how
he/she sees the actions to affect surroundings (people, environment, animals, business, etc.).

Ethics can also be concretized by the idea of continuous decision-making and comparison
“Is this action good or bad? or “Can | do something, so that I will not cause any harm for

previously mentioned subjects or objects”? (Santa Clara University, 2019)

Figure 25 shows how wide the concept of ethics is and how many perspectives ethics could

be studied. In this thesis care ethics is used in the evaluation.
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Figure 25. Ethics (Santa Clara University, 2019)

Ethics can be divided into three subcategories that are normative ethics, metaethics, and
applied ethics. These subcategories are closely related to the topic of this thesis which is

related to the discussion of peat and bioenergy production and use in Finland.

Normative ethics considers actions by judging if some action is good or bad. Normative
ethics relate to utilitarianism and Kantian principles, which define the rules and principles

for behavior or action.

Meta-ethics sees the rules and actions from a “third eye” perspective. It judges and comments

on the executed actions and brings up the consequences.

Applied ethics seeks the actions of how to solve dilemmas, how to make decisions, and how
to balance the conflicts, which will be faced in ethical decision-making. (Dimmock & Fisher,
2017)
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4.2 Care ethics as the main theoretical framing in the thesis

The main theoretical framing that is used in this thesis is care ethics. Care ethics has not been
a popular point of view in technical or engineering ethics, but it has gained visibility over
the years. Care ethics originated in the “maternal” way of thinking in psychology,
philosophy, and political science where caring for others has been the driving force behind
decisions. (Damgaard, McCauley & Reid, 2022.)

Care ethics are also present when we are facing, for example, a major energy transition
towards energy production distribution, where citizens will be encouraged to take more
responsibility for energy production. On the one hand, individuals are taking a step from
being passive energy users to being responsible energy producers. Care ethics is in a play
when individuals are expected to carry the common responsibilities of working energy
networks i.e., care for common energy systems. (Damgaard et al., 2022.)

Because ethics is a broad concept and easily dependent on the point of view, the rough
division for this work is drawn to examine the topic from the business and social ethics point

of view.

Social ethics group covers the ethical side of the topic so that the actions are good for people,
the environment, fauna, etc. Definition of social ethics actions are good when sight is focused
towards a better future. Basically, we are continuously making decisions based on life quality
improvements and a sustainable future, so that we can keep the environment habitable as
good and clean as we can. That is the common way to think about ethics in our actions when
it concerns social ethics. (Welch, 2012.)

The second point of view is business ethics, which is the way of thinking and acting by the
business. A business’s main purpose is to produce value for the owners/investors, so
sometimes business ethics and social ethics may face conflicts. That is why business ethics

needs to be dealt with care and case-specific when deciding the actions. (Moriarty, 2021.)

For example, in an ethical dilemma, one case may seem good from a business perspective,
but when the case is studied with social ethics, the same case may turn out to be poor (such
as cases where investment would bring new labor in a poor city, but the facilities or operation

harms the environment or citizens).
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Attitudes toward business ethics have improved a lot from ancient times as it is generally
known, but still, we may face conflicts very often when business and social ethics encounter.
This ethical comparison also has a key role in this thesis, when studying ethics of peat and

bioenergy production and use.

As written before in this text, ethics is a large abstract and wide case to handle. For those
reasons, the topic that is studied in this work has rather concentrated to evaluate the ethical
point of view, how the peat and bioenergy is produced and used in Finland than trying to
identify the optimal solution.

Evaluation of the topic is studied more from the business point of view because the peat has
faced upstream when it comes to evaluating the peat as a renewable fuel or not. It is also
visible in the media that socially the classification (is peat renewable or not) shares opinions
of acceptability and that is the public opinion part of this thesis to study. The main viewpoint
of the peat’s reputation as good energy has grown exceedingly long in Finish energy
production and usage history, at least before the later generation was grown old enough to
reach the political decision-making office. (Hanninen, 2013.)

4.3 Ethics in Energy Production

The Earth holds varied materials such as oil, coal, plants, water, minerals, etc. which can be
used in energy production. Another method to produce energy is to use, for example, solar
radiation, or different forms of kinetic energy, e.g., hydro or wind energy. From an ethical
point of view, every energy production method has a different impact on sustainability, and
even energy availability will be impossible to achieve because natural resources are not
distributed evenly. Therefore, energy sustainability is also not possible to organize for

everyone. (Heckel, 2015.)

Energy production will be the best and the most complex subject to study from an ethical
point of view because energy production will receive countless numbers of viewpoints, facts,
and opinions from the people. The main focus of this thesis is to evaluate peat and bioenergy

production and use effects on the environment and economy.
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When thinking of peat and bioenergy’s good sides, the first vision of ethically useful
products will also reveal downsides like legislation restrictions, emission standards, etc.
Therefore, the evaluation and balancing between pros and cons is the way to compile

ethically good actions and decisions.

4.4 Ethical dilemmas

Ethics is about making decisions between different alternatives, based on certain values that
the decision-maker has. Usually, the decision is a combination of personal, professional, and
societal ethics, which all provide their point of view to see the options (social decision-
making). (CFI, 2024)

A situation leads to an ethical dilemma when choosing one way conflicts with another field
of ethical values. On the other hand, whatever the choice is, there are always downsides to
the choice. (Betzler, 2001)

Figure 25. shows the combination of the “right decision” ethical decision protocol, which is
also suitable for this work when evaluating the ethics of peat and bioenergy production and
use. Evaluating the subject from those perspectives the overall picture will form a more

ethical way.

In Figure 26, there are Social Economic, and Environmental sectors that form a common
image of the parts that lead to good decisions. (UVM Edu, 2022)
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Figure 26. What is sustainable Development? (UVM Edu, 2022)

Moreover, the following chapters present aspects of ethical decision-making that | have
decided to use in this work to evaluate peat and bioenergy ethics in Finland. The approach
for the best decision-making will also include many more perspectives to evaluate, but in
this work, these aspects (availability, price, emissions, labor, and environmental) are focused
on because most of the problems of peat and bioenergy production and use in Finland are

facing these difficulties.

4.4.1 Availability of fuels

Energy and raw material availability will face multiple decision-making steps during the
design of the energy production processes. For example, in the ideal case, the energy demand
should be found near the energy source to avoid long transportation of the raw material.
Transportation then needs tracks from the source to the energy production facilities, which

also increases the environmental impact.

The following questions may be met when considering the fuel source:
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1. s the fuel source stable, and how long it has the potential to take the energy

out of it?
2. What will happen when the energy source has run out?

3. Isthe fuel replaceable with fuel from another location or is the current source

reforming?

4. Will the fuel delivery be continuous, and how vulnerable would it be, for
example, during different disturbances from the outside? (e.g., conflicts,

pandemics, strikes, weather, war, etc.)

These questions are only the beginning to think about when making considerations of energy

selections.

4.4.2 Price and affordability of energy

Looking for good clean energy production methods and availability is the point of this
chapter. This also concerns raw materials, which would be ideal to use, but the price of clean
energy technology in those cases may also be high. Price is, therefore, the thing that may
crush the good plan and make the investment of those kinds of good and clean production
methods not profitable as it is commonly known that price and profitable actions will

dominate the decision-making process in cases. (Gram-Hanssen, 2024.)

4.4.3 Emission reduction is considered good

Emissions hold the decision of what would be the sufficient level of emission to withstand
when a certain amount of energy has been produced. Different emission standards work as
a guideline for designing the processes more environmentally friendly and the emission
regulations have improved the development of the energy production process. The emission
regulations, on the other hand, often require the equipment that is needed to achieve the

continuously tightened emission standards. Emission control equipment will also cost more,
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and therefore, those are bad for the profit unless the emissions are charged separately

(emission taxes).

It is not surprising that different actions to trick the emission standard regulations have been
performed during the tightened emission standards. For example, combustion engine

emission frauds have been actively visible in the headlines of the news.

4.4.4 Equality of labor

In one circumstance labor will also face ethical decision difficulties. Especially when labor
conditions are not very sophisticated, and salaries are low. This problem may face ethical
conflict, when on the other hand the work is available, but the working conditions are not
sufficient or may be dangerous for the health. Labor is also included in the SDG’s portfolio.
Labor conditions are quite well organized in the EU sector, and ethical difficulties may be

faced mainly with gender equality.

4.4.5 Environmental impacts

Environmental aspects also have a key role in this evaluation. Environmental impacts may
be huge when, for example, peat is extracted from the peatlands. Landscapes are usually
reformed when peat has been dug out, but the impact will still be visible years after the

production has ended.

The environmental aspect is also a sensitive subject to consider, because even minor actions
may be harmful to the environment. Not to mention the environmental accidents that may

happen easily and strongly when energy operation happens in the middle of the environment.
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4.5 Environmental politics

Globally environmental policy is concentrated on climate protection, sustainable energy

policy, preservation of biological diversity, and the conservation of forests, seas, and soils.

Environmental politics carry the notion of governing actions and decisions towards more
sustainable options and decisions. Therefore, this relates to the analysis of the ethics of peat
and bioenergy, as there is environmental regulation regarding both energy sources.
Moreover, the topics are also desertification, sustainable waste management, and protection
against hazardous substances. (BMUV, 2024.)

Environmental politics is the driving force in evaluating peat and bioenergy production in
Finland. Environmental politics has been affected the most by the reduction of peat
production, which has led to unemployment and reduced security of energy supply in
Finland. Finland will also follow the EU’s regulations and goals, which make the EU’s

energy policy also important to introduce in this work.
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5 Data and methods

To respond to the research question. | conduct a media text analysis on how peat and
bioenergy are discussed and framed in the major news media in Finland. Selected news
media has a wide scope and brings peat and bioenergy discussion to the public debates from

different perspectives. This chapter introduces the data and methods used in the thesis.

5.1 Introduction of media, used in this thesis

Medias used for this study are selected by the coverage and popularity in Finland. Selected
sources are also known for handling technical subjects in their articles, and they all have a

bit different direction of approach when introducing the topic.

Newspapers: Helsingin Sanomat, Talouselamd, and Tekniikka&Talous are used in this study
when these media share the same independent point of view to introduce the topics in the
article. These media also have wide coverage for the subject inspection and slightly own

directions to study the subject.

In the study, there are used also YLE’s articles and news concerning peat and bioenergy in

Finland. YLE differs from others by focusing on broadcasts instead of newspapers.

5.1.1 Helsingin Sanomat

Helsingin Sanomat was founded in 1889, and they describe their operation principles to be
a politically independent journal which provides the latest news and a wide range of topics.
Their articles cover, for example, society, culture, nature, well-being, science, etc. related

articles and columns.
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Helsingin Sanomat appears 7 days/week and they have wide online archives and media
platforms (under the paid license). Now, when this work is written the media reaches around

2 187 000 readers per week (digital + printed media). (Helsingin Sanomat, 2024)

5.1.2 Talouselamé (Economic Life)

Talouselama was founded in 1938. Talouselamé key aspects are daily economic news
describing the backgrounds and analysis. Printed media appears once per week and there are
wide online media available (when paid account). Talouseldmé is concentrated on the
economy, where its” content focuses on the economic point of view of the studied subject.
The main subjects are related to introducing, for example, companies, investments, work

life, and political economy-based news. (Talouseldma, 2024)

5.1.3 Tekniikka ja Talous

Founded 1961. Tekniikka&Talous media is concentrated on technical innovations and
economics. Media is pointed to technical people who are interested in technology and
innovation as well as economics. Media publishes news and reports concerning the success
stories of companies and innovations etc. The printed media also appears once per week as

well as Talouseldamé. (Tekniikka ja Talous, 2024)

5.1.4 Yleisradio Oy

Finnish Broadcast Company (YLE) is the biggest media source in Finland by viewers. Yle
started its operation in 1926 by publishing newspapers and producing radio broadcasting.
(Yle, 2015)
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Yle's operation is clear and independent plus publications and news are highly valued. Yle
will also provide news and broadcasts in different languages (Swedish, Same, Russian,

Ukrainian, Carelian and English).

Yle also has its own department for international audiences. Yle News was set up in the year

1999 to provide English-language news for television, radio, and online. (Yle News, 2021)

5.1.5 Summary of the Media

A comparison of these media is shown in Figure 27. Below, where are visible the numbers
of reached views in week 30. in 2023. From the table can be seen, that Helsingin Sanomat
IS the most viewed media, while Tekniikka & Talous and Talouselamé are behind in their
own group. Yle’s numbers are not on the list, because Yle has wider media operation field,
so the comparison would have been unfair to Helsingin Sanomat, Tekniikka ja Talous, and

Talouselama.

* Data from Week 30 in 2023

Media People reach Pageviews Sessions 3Session frequency
Helzsingin sanomat { HS.fi) 1,704,382 91,991,009 13,928,197 8.2
Tekniikkatalous.fi 320,877 731,074 544 467 1.7
Talouselama 455,284 1,066,544 809,717 1.8

Source: hitps:/ffiam.fi/ftulokset/ Accessed 2.4.2024

Figure 27. Media circulation comparison in 2023 (Fiam, 2024)

In Figure 27. presented data is taken randomly out of the studied period because the short
comparison showed a lot of deviation in the number of viewers between wintertime and the

holiday season for instance.
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For this thesis, the data is collected between 1.1.2021 and 1.1.2024 by using the keywords
Turve (Peat) and Bioenergia (Bioenergy). Search gave more results for peat than bioenergy

which is shown in Figure 28.

amount of hits with searchwords 1.1.2021-
1.1.2024
Media "Peat" "Bioenergy"
Helsingin Sanomat 399 58
Talouselama 7 2
Tekniikka ja Talous 4 3
Yle 278 82
Total 688 145

Figure 28. Search results with given keywords and time

Overall, in this time window (1.1.2021-1.1.2024) at Helsingin Sanomat, there were found
58 matches with the keyword “bioenergia (Bioenergy)” and 399 matches with the keyword
“turve (Peat)”. These results describe well the importance of the peat situation in Finland

and how hot topic the peat has been.

In Talouseldma, the keywords “bioenergia (Bioenergy)” brought 2 hits and “turve (Peat)” 7

hits.

Tekniikka ja Talous showed only 3 hits with “bioenergia (Bioenergy)” and 4 hits with “turve
(Peat)”

In YLE “bioenergia (Bioenergy)” was found in 82 articles and “turve (Peat)” was found in
278 articles. This result also confirms that peat has been a more interesting subject in

discussions than bioenergy.



56

5.2 Analysis method

The ethics of peat and bioenergy production in Finland are not directly visible in articles that
oversee the technical subjects. One way to study the ethical visibility of the studied subject

is an analysis of the media by content analysis method.
The content analysis method includes

Planning section: where the problem is evaluated and methods for data collection and
analysis are defined. In the planning step, the internal and external resources are also

evaluated.

For this work, the problem evaluation brought out the dilemma of peat use, when earlier
favored peat utilization was suddenly decided to cut down and later was taken back in use
when really needed. Whereas bioenergy came in this study because peat was planned to be

replaced by bioenergy.

Data collection: includes the definition of data coverage and observations that would like to
be considered in the analysis. This was decided to cover the main journals in Finland and
the analysis method was selected to be content analysis because of the interest on the way
how media treats peat and bioenergy. One driven aspect was also the interest to find the tone

in their articles.

- Data analysis; has different steps that process the data from the source and form a

comprehensive summary of the collected data. (Bengtsson, 2016)

The process chart of the content analysis method is presented in Figure 30 where the
introduced steps are visualized.

For this work, I have followed the main idea of the analysis methods. The idea of the thesis
was growing already from the halfway of my studies, when I started to be interested in ethics
and peat discussion found from journals. | started to collect the backgrounds of the peat and

bioenergy to get deeper into the studied topic. In that part, the problem was also clarified.

When these sections were figured out then | started to search for suitable analysis methods
and ended up with this content analysis which is introduced in Figure 29. Finally, | focused
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deeper on the articles and wrote in this work a few examples of articles from each public

journal to illustrate the example of the journal's way of introducing the topic.
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Figure 29. Content analysis (Bengtsson, 2016).
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This thesis follows the analysis method, where the aim was written in the introduction part,
data has been decided and collected from the selected newspapers from 2021-2023 and

results are introduced at the end of this thesis.
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6 Results

The results of this study are informative and easy to follow. Work also provides a solid

foundation for possible further study.

6.1 The war accelerates the transition to green energy

Helsingin Sanomat writes in a leading article that the Russo-Ukrainian war may even speed
up the environmental solutions. The article says that the original climate change which was
set to be 1.5-degree growth of average temperature will not be achieved. Instead, the
situation shows that the real temperature growth will be around 2,5 degrees. To avoid the
latter scenario the reduction of coal, oil, and natural gas needs to be speeded up. (Saarikoski,
2022)

The article also writes that war has speeded up this process when Russian fossil fuels are not
available anymore. This has led to the situation that on the one hand the usage of renewable
fuels has grown, but the change of the energy policy has been so rapid that renewable fuel
is not enough. To fulfill the energy, demand for the peat has risen back to the energy
production, which again leads to the risen emissions and makes the environmental target
more difficult to reach. (Saarikoski, 2022)

This article shows an ethical dilemma between the transition towards greener energy and the

demand for energy production by any means.

6.2 Peat and bioenergy in media

In this part, the selected media is studied by focusing on news that mentions peat and/or
bioenergy and brings up the observations on how media is framing the peat and bioenergy
in their published news. News are studied between 2021- 2024 publications.
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6.2.1 Peat and bioenergy as a valuable domestic energy source

Helsingin Sanomat has published multiple comprehensive articles from peat. The tone of the
articles is intense concerning the high value of the subject because the focus is related to the
Russian war and energy security in Finland. Bioenergy is also overseen in the same way as
peat in their articles, but there was less news related to that. The major point of the articles

is also around the Russia situation and energy security in Finland.

An example of the valued peat is from a news that was published almost a year before the
Russian invasion started February 2022, Helsingin Sanomat published an article on aid that
is needed when peat production will be reduced at least by half by 2030. The Finnish
government discussed the aid system for the companies and employees for the plans to
reduce peat production. The discussion concerned e.g., compensations for the companies
from the stored and unsold peat, peat production area acquisition for the different use by
Metséhallitus (Finnish state-owned enterprise that produces environmental services),
compensation of peat production machines and equipment demolition, etc. compensations.
(Sajari, 31.3.2021)

When the news was published, the energy situation in Finland (also in the EU as well) was
completely different. Cheap energy was running from Russia, and energy targets were set.
Peat was bad for the environment; demand for peat was reduced due to the continuously
rising emission taxation and Finland’s target to reduce peat production by half was set to
2030. At that time difficulties were faced mainly for the labor, and business affections of the

production reductions.

6.2.2 Peat and bioenergy economics

Bioenergy is introduced in those publications by the financial side and innovation side. The
financial side article considers the sustainable funding methods for the environmental
aspects. Innovation introduces a new bio wood block which was also studied in an article in
Tekniikka & Talous media.
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6.2.3 The future of peat and bioenergy

Bioenergy-related publications were related to the biogas and biomethane production ability

increase, bio wood blocks burning in households, and energy peat use reduction.

Peat was handled in 4 publications where the subjects were related to work in the peat fields,
declining peat use in EU areas, incineration plants that are designed to burn peat, and what
happens to them after peat use is over. One article also studies the topic of how wood chips

would replace the peat and what this change does to the boiler.

The tone of the Tekniikka & Talous media publications can be sensed to be lightly negative
when articles are mainly concentrated on introducing the problems and effects that would be
faced when peat production and use is driven down. When comes to the bioenergy articles
the tone is clearly more positive. This difference may be caused by the change from a steady,

old, and long-term trend of using peat towards the end.

6.3 Peat in media

6.3.1 War brought peat back into the headlines

Riikka Aaltonen interviews the CEO of the National Emergency Supply Agency, Janne
Kénkanen in the publication. The interview focuses on energy security in Finland and the
Russia-Ukraine war is also highly underlined in the interview. War is also in this interview
the window to discuss the situation of peat production, and what is planned to restart again

to get more peat in the energy inventory. (Aaltonen, 2022)
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6.3.2 Peat as providing security of energy supply

The article oversees the collapse of peat production and its relation to Finland's security of
energy supply. National Emergency Supply Agency expert Petri Nieminen described the
situation to the Helsingin Sanomat, that the change has been dramatic for Finland’s security
of energy supply. Peat production was implemented to be reduced in a controlled manner,
but demand decreased way more rapidly than expected. Because of the reduced demand,

peat production was also reduced, and that led to the plunge spiral.

According to the article, the average peat production was around 15 TWh per annum in 2010
when peat was a highly respected energy source for Finland’s security of energy supply.
When peat production decreased, the average amount of peat production in 2021 was near 1
TWh, this led to a situation where peat is no longer a relevant source of energy for the energy
security of Finland. (Huhtanen, 2021)

This article highlights the possibility of sudden effects and unexpected results when looking
for a good and better future. Actions were implemented to reduce the usage of
environmentally bad fuel, but then the action ended up jeopardizing another important
aspect. Shortly described the situation so that the implementation of care ethics is now in

trouble when energy availability may not be fulfilled in difficult circumstances.

6.3.3 The comeback of peat to ensure energy supply

In the Energy column soon after earlier publication Helsingin Sanomat authors an article on
the state corporation Neova (formerly VVapo) decision to start peat production to improve
energy security. Vapo has decided to end the peat production in December 2021 and has
already run down the operations nearly 100%. During that time, the company maintained
production ability running for the case of unexpected disturbance of energy availability. In
the article, Neova’s manager responsible for the fuel business says that energy peat demand
has grown so high that storage peat is not enough over the winter, and peat production will
be proved next summer (2023). (Onali, 2022)
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Russo Ukrainian war is also highly present in this article when energy import from Russia
is seized due to the war, due the article energy crop has been imported from Russia in 2021
around 2 million cubic meters (that amount is equivalent to 4 million cubic meters of peat).
(Onali, 2022)

Ethically seen, this article shows that situations in the world can be changed rapidly, and
energy independence is important to keep in mind, not just relying on contracts with others.
Moreover, again it is visible that before the war the peat was bad for the environment and
production was intended to end. After the war, peat production and use of energy were as
bad for the environment as prewar, but attitudes have changed. Now peat is seen more as a

savior when energy is really needed.

6.3.4 Boiler technology for fuel change

The article ponders what will happen to the boilers that are designed to use peat when peat
production needs to be reduced by 2030. An alternative solution is needed to replace peat
(biomass). Technically furnaces can have an operation lifetime in 2030 but does the fuel
change require new investments for the powerplant? In this article, there are also discussions

about increased emission taxation and what will affect the situation. (Virtanen, 2021)

6.3.5 Russian imported wood replacement with peat

Yle News handles the peat production restarting to replace the Russian import wood. In the
text, there are described the situation and concerns of energy availability after the Russian
imported wood is no longer available. The article shows that most of this situation concerned
areas in Eastern Finland where Russian wood has had a big share of energy production.
Neova is again mentioned in the text, and it has said that they still have a lot of peat areas in
stand-by state which they can take into production quite easily. Peat production was first
started in the eastern part of Finland only to respond to the demand and when the article was

written the peat was not planned to be produced for storage. (YLE News, 2022)
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6.3.6 Sustainability improvements in peat production

The article introduces State-owned company Neova's (formerly Vapo) adaptation to the
changed peat demand. Neova has changed its business from energy peat production to the
greenhouse cultivation field, where distinct types of peat are needed for growing plants and
vegetables. Seedbeds have then become Neova’s core business and the company’s plan is to

increase business with that sector. (Niskanen, 2022)

The article shows an example of implementation from one product to another when the
product is outdated and a step toward a greener operation needs to be taken. In this case, the

company also made an ethical choice when energy peat was replaced with seedbed peat.
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7 Discussion & Conclusions

The main research questions that this thesis aims to answer are: 1) What are the main ethical
dilemmas in Finland’s peat and bioenergy production and use? 2) How does Finnish media
discuss what is good and bad concerning peat and bioenergy? and 3) How the future
prospects of peat and bioenergy production and use in Finland are discussed in Finnish
media? In this section, | summarize the main results, answer research questions, discuss

findings linked to previous research, and propose future research directions.

From the studied previous research, news and articles, the findings of peat and bioenergy
production in Finland had the same message. The message was clear: peat production
releases carbon dioxide, and peat land releases methane, which is harmful to the
environment. Studies also show that peat production will be more sustainable when the land
area is used with extra care and refurbishing is taken care of. For that reason, peat has raised
conflicting debates during the days over the peat production shutdown, but on the media

analysis peat is expected to have a steady role in Finland’s energy security.

Overall, ethics were not considered explicitly in the articles, but the main ethical dilemmas
including availability, price, emission, labor, and environment, were discussed. The media
also discussed peat more often than bioenergy, regarding peat’s important role in energy

security reasons in the studied time.

At one point the good and bad energy can be evaluated by its effect on nature. Ideally, good
energy can be considered to be emission-less, cheap, available, safe, and easy to use with
low construction costs and low operational expenses. Even though evaluating the energy
production methods and available sources shows that it seems to follow the rule that the
greener the energy, the higher the price will be. Price will then once again be the obstacle

between the sustainable energy production method and the cost-efficient production method.

More to the previous research where the ethics of peat and bioenergy were studied the main
findings were also present. For example, Anne Schlistra (2021) describes peat use from the
ethical point of view in her article where the sustainability aspect will not happen. Shortly,
she describes that in real situations, peat usage is much higher than peat formation, which

will overturn the earlier considerations of peat’s capability of carbon sink (Schilstra, 2001).
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When it comes to peat usage, the study reveals that peat usage has been decreased and

controlled nowadays so that peatlands can be utilized in a sustainable way.

Responding to the first research question, the main ethical challenges faced by peat and
bioenergy production in Finland are related to emission reduction and energy availability.
These aspects can be dealt with sustainably used resources and fact-based political decision-
making. Despite the peat production having reduced after 2010 the potential energy source
has not been lost yet. In the media, this has been known, and articles have been published on
that topic. Bioenergy was seen to be introduced at the side of the peat which is good to notice

(peat and bioenergy will fulfill each other and compensate for the cons of others).

When searching for the articles from the media sources introduced in this thesis, covering
the period between 2021-2023, a total of 688 “hits” related to peat and 145 “hits” related to
bioenergy were found. This shows that peat has been a prominent topic during the given

period, while bioenergy has had less visibility in these media sources.

This observation supports the finding that peat has faced ups- and downs in its popularity in
Finland's energy production and use. Peat production has also been unsustainable when the
peatlands were not maintained properly after peat extraction. However, the situation and
attitudes have changed since the Russian Ukraine War. Peat also brought out its importance
in energy independence. Various factors, such as environmental decisions and external
influences such as war, have influenced the direction of peat use. Initially, peat use declined
due to environmental issues, but production needed to be increased again due to heightened

energy demand caused by the war in Ukraine.

Based on the analysis peat production might stabilize to ensure the security of energy
availability in Finland until “greener” options can be implemented more efficiently, ensuring
energy demand is met despite potential future difficulties or conflicts. To respond to the
second question of how peat and bioenergy were discussed in media, the clear outcome was

that peat has had a bad reputation while bioenergy is a highly qualified energy source.

To respond to the third research question about how the future of peat and bioenergy were
discussed, the study clearly showed that the trend is going to favor bioenergy, but peat will

increase its importance of energy production and use.
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From an ethical standpoint, the intention to reduce peat use by half by 2030 was made
responsibly and sustainably for environmental reasons. However, external variables, such as
the war, have hindered these efforts and revealed that the reduction of peat production was
not executed properly. In addition, the risks of imported energy delivery were not considered
quite high. Finland’s environmental goals are reasonably set, but actions to achieve these

targets are lagging behind.

From the tone of the articles, it can be seen that the decision to get rid of peat production and
use was made for the right purposes and targeted the climate target, but later, the process
was uncontrolled and faced more critical discussion. Based on this research, there would be
a need for further studies of sustainable peat production and utilization, where the focus

would be on maintaining the energy security and energy reservoir in Finland.

The limited media coverage concerning the peat and bioenergy set limitations for this work.
The topic was discussed widely in the Helsingin Sanomat and Yle, where peat and bioenergy
were discussed more in a common way than analyzing the topic more deeply. Other media
that were studied in this work were disappointing, how minor their discussions handled the
topic of this thesis. | expected that those media would have had more articles regarding peat

and bioenergy-related topics.
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