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The purpose of the thesis was to investigate the use of sustainable aviation fuel in Finland, 
Norway and Sweden. The target of the thesis was to help the working life representative to 
illustrate the current situation of the industry and the future prospects of sustainable aviation 
in these particular countries. In addition, the aim was that the working life representative is 
be able to utilize the results of the study in their own research work. The mandator of the 
thesis was Neste, which is a Finnish oil refining and marketing company. Finally, the results of 
the thesis were presented to the working life representative. 
 
The theoretical framework covered the definition of sustainable aviation fuel, its criteria and 
production processes. In addition, the regulations and legislation of the European Union that 
affect the use of sustainable aviation fuels in Europe were examined in this thesis. Literature, 
researches and articles in this field were utilized in the theoretical basis of the thesis. 
 
This thesis represents a qualitative research approach, and semi-structured thematic interviews 
were used for the implementation. The thematic interviews were conducted as individual 
interviews using video connection. Seven experts in the field were selected for the interviews 
using snowball and elite sampling. The main themes were the current situation, challenges, 
pricing policy and future prospects of sustainable aviation fuels. In addition, the benchmarking 
approach was utilized in the thesis by comparing the situations of the use of sustainable aviation 
fuel in Finland, Norway and Sweden. 
 
The most important result of the thesis is that Finland lags behind Norway and Sweden in the 
use of sustainable aviation fuel. The results showed that the main reasons for this are the lack 
of long-term regulations that would oblige the use of sustainable aviation fuel. In general, the 
high price and challenging availability of raw materials were recognized as specific challenges. 
Based on the results, further development proposals were created to enable the wider use of 
sustainable aviation fuel in Finland. 
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Tämän opinnäytetyön tarkoituksena oli tutkia uusiutuvan lentopolttoaineen käyttöä Suomessa, 
Norjassa ja Ruotsissa. Opinnäytetyön tavoitteena oli auttaa opinnäytetyön toimeksiantajaa 
havainnollistamaan toimialan nykytilannetta ja vastuullisen ilmailun tulevaisuuden näkymiä 
kyseisissä maissa. Lisäksi tavoitteena oli, että toimeksiantaja pystyy hyödyntämään tässä 
opinnäytetyössä laaditun tutkimuksen tuloksia myös omassa tutkimustyössään. Opinnäytetyön 
toimeksiantajana toimi Neste, joka on suomalainen öljynjalostus- ja markkinointiyhtiö. Lopuksi 
opinnäytetyön tulokset esitettiin toimeksiantajalle. 
 
Tietoperustassa perehdyttiin uusiutuvan lentopolttoaineen määritelmään, sen kriteereihin sekä 
tuotantoprosesseihin. Lisäksi työssä tutustuttiin myös Euroopan Unionin laatimiin asetuksiin ja 
lainsäädäntöihin, jotka vaikuttavat uusiutuvien lentopolttoaineiden käyttöön Euroopassa. 
Opinnäytetyön tietoperustassa hyödynnettiin alan kirjallisuutta, tutkimuksia ja artikkeleita. 
 
Tämä tutkimuksellinen opinnäytetyö edustaa laadullista tutkimussuuntaa, ja sen toteutukseen 
käytettiin puolistrukturoituja teemahaastatteluja. Teemahaastattelut toteutettiin 
yksilöhaastatteluina videoyhteyden avulla. Haastatteluihin valittiin seitsemän alan 
asiantuntijaa lumipallo- ja eliittiotannalla. Keskeisinä teemoina käsiteltiin uusiutuvien 
lentopolttoaineiden nykytilannetta, haasteita, hintapolitiikkaa ja tulevaisuuden näkymiä. 
Opinnäytetyössä hyödynnettiin lisäksi kehitysvertailu - eli benchmarking – tyyppistä 
lähestymistapaa vertailemalla Suomen, Norjan ja Ruotsin uusiutuvan lentopolttoaineen käytön 
vaiheen tilanteita keskenään. 
 
Opinnäytetyön keskeisin tulos on se, että Suomi on jäljessä uusiutuvan lentopolttoaineen 
käytössä Norjasta ja Ruotsista. Tuloksista kävi ilmi, että tärkeimmät syyt tälle on pitkäaikaisten 
regulaatioiden puuttuminen, jotka velvoittaisivat uusiutuvan lentopolttoaineen käyttöön. 
Yleisesti erityisinä haasteina koettiin raaka-aineiden korkea hinta ja hankala saatavuus. 
Tulosten perusteella luotiin kehitysehdotuksia uusiutuvan lentopolttoaineen laajemman käytön 
mahdollistamiseksi Suomessa. 
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1 Introduction 

Aviation industry is a worldwide fast growing sector. The global air traffic is expected to double 

in over the next 15 years. Herewith, the annual air passenger numbers today reaches up to 3.8 

billion passengers, and the numbers are most likely to increase up to as much as 6.9 billion 

passengers by 2035. (Neste 2021c; ATAG 2017, 2 & 8.) 

However, as the global air traffic is rapidly growing, so are the greenhouse gas emissions caused 

by flying. Different countries around the world have already taken actions against climate 

change in the aviation sector required by the governments. Still, there are a lot of production 

and economic challenges involved, and not all countries have been able to climb on the same 

level with each other in reducing carbon emissions in the aviation industry. 

The most significant solution to reducing carbon emissions in aviation industry is replacing the 

conventional fossil jet fuel with sustainable aviation fuels, which are less harmful to the 

environment. Although, sustainable aviation fuel is a new topic, many researches have already 

been done. The use of it has not properly taken off yet, but it is only a matter of time when it 

is used globally by every airline. 

This thesis represents a research type of thesis. In this thesis, qualitative research methods are 

being used. The first research method is semi-structured interviews, where the aim is to form 

a deeper understanding of the stage of use in Finland Norway and Sweden using the views of 

aviation industry experts. The second research method is benchmarking type of approach, 

which is used to compare the stages of use in these mentioned countries. Finally, we get the 

overall view of the situation in all mentioned countries, and see how the situation in Finland 

differs concretely from them. 

Climate change is a real threat, and as long as nothing is done to prevent it, we will only destroy 

the earth faster. Roughly, even 2% of global manmade carbon emissions are from aviation 

industry (ATAG 2021). Where the sustainable aviation fuel is already in commercial use in 

Norway and soon in Sweden, Finland is still in the process of preparing for using it. In this fast 

changing world, Finland must cooperate with other countries and get involved in making the 

aviation industry more sustainable. By investigating and analyzing the current state of using 

sustainable aviation fuel in Finland, Norway and Sweden, it gives an overall picture of the 

situation in each country. This way, it is possible to see where Finland is standing compared to 

Norway and Sweden, and which actions need to be taken to reach at least the same level. 
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2 Background of the thesis 

2.1 The purpose and goals of the thesis 

The purpose of the thesis is to research the progress of the use of the sustainable aviation fuel 

in Finland, Norway and Sweden. The goal is to find out how the use of sustainable aviation fuel 

has progressed in mentioned countries, and compare the results from Norway and Sweden to 

Finland. Based on the results, development proposals are recommended to Finland to get closer 

to the same level with Norway and Sweden. 

This thesis has been done with close cooperation with Neste, which is the mandator of the 

thesis. The purpose of the research is to help Neste illustrate the current situation of the 

industry and the future prospects of sustainable aviation in Norway, Sweden and Finland. The 

aim is that Neste will be able to utilize the results of the research prepared in this thesis also 

in its own research work. 

2.2 Presentation of the client 

Neste is an oil refining company, concentrating in oil products, renewable products and 

marketing services. Neste’s revenue was 15.84 billion EUR in 2019, and its’ comparable 

operating profit stood at 2,229 million EUR. 82% of Neste’s comparable operating profit comes 

from renewable products. (Neste 2021a.) The company’s headquarter is located in Keilaranta, 

Espoo (Neste 2021d). 

Neste was originally founded in 1948 to protect Finland’s oil supply. Later on, after building 

one refinery to Naantali in 1957 and another to Porvoo in 1965, Neste became the Finland’s 

biggest company in the 1970 century. At that time, Neste also became a well-known retail chain 

company in Finland, the Baltic countries and northwestern Russia. (Neste 2021b.) 

After being listed in Helsinki Stock Exchange in 1996, Neste merged with Imatran Voima to new 

form Fortum Corporation, which was listed in 1998 as well. In 2005, the oil business split into 

a separate company, and was listed on the Helsinki Stock Exchange under the name Neste Oil. 

(Neste 2021b.) 

In the 2000 century, Neste started to concentrate more in renewable products, as it aimed to 

become the world’s leading renewable diesel producer. Soon, Neste pursued to achieve its’ 

goals by producing renewable diesel in Porvoo, and opened two separate renewable products 

producing refineries in Singapore (2010) and in Rotterdam (2011). Within the next decade Neste 

achieved its’ goal, and became the biggest renewable diesel producer in the world. Since 

heading the strategy towards renewable products, Neste Oil changed its’ company name back 

to Neste in 2015.  (Neste 2021b). 
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Today, Neste is the world’s largest producer of renewable diesel and sustainable aviation fuel 

refined from waste and residues. Neste brings renewable solutions to the plastics and chemicals 

industries, and helps customers with reducing their greenhouse gas emissions. According to 

Global 100 list, Neste was the world’s third most responsible company among 100 other 

companies in 2020. Neste is aiming to become a global leader in renewable and circular 

economy solutions. (Neste yritysesite 2021, 2.) 

2.2.1 Neste’s role in sustainable aviation 

Neste has been taking actions to reduce the aviation related gas emissions. Neste has developed 

Neste MY Sustainable Aviation Fuel™ for a solution to help aviation industry with reducing the 

carbon emissions of flying. (Neste 2021c.) 

Neste MY Sustainable Aviation Fuel™ is a low carbon and high-quality fuel for aviation produced 

from 100% renewable sources. It is currently being produced in Neste’s refinery in Porvoo. 

Neste’s own innovative technology allows the company to use almost any waste fat or vegetable 

oil in the sustainable aviation fuel production. (Neste 2019.) 

Today, Neste MY Sustainable Aviation Fuel™ is commercially available and used in the market, 

and the volumes are growing further. Neste supplies together with its’ partner Air BP 

sustainable aviation fuel in Sweden and in France’s Caen airport. The fuel is also supplied to 

Lufthansa in Frankfurt airport, KLM in Schiphol airport and many other airlines. Gardermoen 

airport in Oslo is the world’s first airport to offer Neste’s sustainable aviation fuel. (Neste 

2021e; Neste 2021f; Renewable Aviation 2021.) 

2.3 Background for the research 

As mentioned above, the air traffic is expected to rapidly grow in the coming years, but so are 

the greenhouse gas emissions caused by it. From total greenhouse gas emission share, aviation 

causes 3% of direct greenhouse gas emissions in the EU and more than 2% globally. Between the 

years 1990 and 2017, aviation industry has already doubled its’ greenhouse gas emissions. 

Although, Covid-19 pandemic has had a downward effect on flights and related gas emissions, 

the volumes are expected to recover and even increase. In the next ten years, the commercial 

air traffic is believed to be increased even by 42% from 2017 to 2040. (Soone 2020, 1-2.) 

So far, the sustainable aviation fuel has been used in more than 250 000 flights world widely 

(IATAtv 2020). However, sustainable aviation fuel consumption only represents 0.05% of total 

jet fuel consumption, which is 57 million tons. Thus, the potentiality of sustainable aviation 

fuels has hardly been exploited. In a baseline scenario, which does not take into account the 

current or future EU legislations, the sustainable aviation fuel consumption is predicted to 
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increase from current 0.05% only to 2.8% by 2050, which is not enough for reducing the 

greenhouse gas emissions from the aviation industry. (European Commission 2021d.) 

The European Commission has set several legislative measures to prevent the greenhouse gas 

emissions caused by different industries, including aviation. These measures include aircraft 

design and technology research, as well as improvements on air traffic management. There are 

also few market-based measures, such as the EU Emissions Trading Scheme (EU ETS) and the 

Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) developed by the 

International Civil Aviation Organization (ICAO). In addition, the European Commission has 

defined in the recast of Renewable Energy Directive (RED) the need of utilizing the biofuels or 

electro-fuels, which has led to more efficient use of sustainable aviation fuels. (European 

Commission 2021d.) 

2.3.1 EU Emissions Trading System (EU ETS) 

It all starts from the EU Emissions Trading System (EU ETS), which is a trading system for 

European Union with its’ aim to reduce greenhouse gas emissions cost-effectively. It covers 

about 40% of all greenhouse gas emissions in the EU, including the emissions caused by aviation. 

In addition to EU-countries, the EU ETS also applies to Iceland, Liechtenstein and Norway. By 

the end of the year 2023, the EU ETS applies only onto flights between airports that are located 

in the European Economic Area (EEA).  (European Commission 2021a.) 

The EU EUTS was formed in 2005, which makes it the first and biggest international emissions 

trading market in the world. By trading system, it is meant that the system allows companies 

to receive, buy or sell emission allowances controlled by the EU. Every certain greenhouse gas 

allowance has been equipped with a cap for the total amount that can be emitted, which is 

over the time being reduced. If a company does not give up enough of these allowances every 

year to reduce some of its gas emissions, significant fines are imposed on the company. 

Otherwise, if the company succeeds to reduce its’ gas emissions, it can either sell the spare 

allowances to another company or keep them for themselves for future needs. In aviation 

industry, the companies can be rewarded for emission reduction by using sustainable aviation 

fuels. This system creates an effective financial incentive for the on board companies. 

(European Commission 2021a.) 

2.3.2 European Green Deal 

Another action supporting the emissions cutting and creating sustainable economy is the 

European Green Deal introduced in 2019. European Green Deal is a long-term strategy, which 

aim is for Europe to become the first climate neutral continent with zero greenhouse gas net 

emissions in the world by 2050. The European Green Deal requires actions such as innovating 

and investing in sustainable solutions and decarbonizing industries. Regarding the 
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transportation industry, the aim is to reduce transport emissions by 90% from 1990 to 2050. 

(Soone 2020, 1; European Commission 2021b.) Since the European Green Deal includes aviation 

sector as well, the industry has committed to cut the emissions to zero by 2050 (Lange 2021). 

To achieve the carbon neutrality by 2050, the European Commission has set an ambitious 2030 

Climate Target Plan, which aims to cut the greenhouse gas emissions by at least 55% of 1990 

levels by the year 2030. Another objective of the target plan is to pursue to keep the global 

temperature increase below 1.5°C, which meets the target of Paris Climate Agreement as well. 

The plan is now under reviewing by the European Commission, and more concrete instruments 

on how this target can be achieved will be introduced by June 2021. The 2030 Climate Target 

Plan will accelerate the EU’s strategy to become climate neutral by 2050. (European 

Commission 2021b; 2021c.) 

2.3.3 RefuelEU Aviation 

As a part of the European Green Deal, the importance of production and deployment of 

sustainable aviation fuels is pointed out. RefuelEU Aviation is an initiative in The 2020 

Commission work program, with its’ purpose to increase the production and use of sustainable 

aviation fuels. The Commission has scheduled the initiative for early 2021. (Soone 2020, 2.) 

The main objective of the RefuelEU Aviation initiative is to reduce the greenhouse gas emissions 

of the aviation industry and support achieving the European Commission’s climate targets. The 

purpose is to support the commercial development and deployment of sustainable aviation 

fuels, as well as secure the long-term availability of sustainable aviation fuels with low costs. 

(European Commission 2021.) 

The RefuelEU Aviation includes several policy options that contributes achieving the objectives 

of the initiative. The initiative describes the SAF blending mandate as a measure for aviation 

fuel suppliers and airlines that places a minimum share of sustainable aviation fuel to be used 

or supplied. The mandate would require either a volume-based minimum share of sustainable 

aviation fuels or a minimum share of reduction of greenhouse gas emissions of jet fuels by a 

certain time horizon. The required share would then gradually increase over time. The SAF 

blending mandate would create a clear policy framework providing confidence for the airlines 

pursuing the fuels policy, and for the investors to invest in the sustainable aviation fuel 

production. Among with the blending mandate, the initiative introduces a monitoring measure, 

which could be used to monitor the production and use of sustainable aviation fuels using a 

data stream. (European Commission 2021d.) 

Other policy options include measures such as a central auctioning, funding mechanisms and 

voluntary agreements. The central auction mechanism allows the producers of sustainable 

aviation fuels to bid at the lowest price and supply a certain volume for a certain period for 
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agreed price. The funding mechanism aims to decrease the volatile price gap and upscale the 

production of sustainable aviation fuels. Through the funding mechanism, the EU would channel 

its funds to support the gradual deployment and production of sustainable aviation fuels. The 

voluntary agreement policy supports the purchase agreement creating between the supplier 

and the airlines, through a platform intended for it in which could include guidance on how to 

conduct purchase agreements. (European Commission 2021d.) 

The initiative also supports the feedstock prioritization for sustainable aviation fuel production, 

which aims to direct the used feedstock for industries it is most needed. Aviation industry has 

struggled with limited availability of feedstock, and has no other option for decarbonizing the 

industry in line with the EU’s climate policy than producing sustainable aviation fuels, so the 

prioritization of used feedstock for the production of sustainable aviation fuels must be 

considered. (European Commission 2021d.) 

To support the complicated and slow process of approving the pathways of sustainable aviation 

fuel, the initiative has introduced a proposal where the sustainable aviation fuel producers are 

provided with technical support through the whole approval process. The purpose of this kind 

of EU coordination platform is also to bring together the sustainable aviation fuel producers, 

regulators and other industry stakeholders. (European Commission 2021d.) 

2.3.4 Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) 

Carbon Offsetting and Reduction Scheme for International Aviation (CORSIA) is an international 

market-based carbon-offsetting scheme. The purpose is to reduce and stabilize the air traffic 

emission levels from 2020 onwards. CORSIA creates a global mechanism for efficiently reducing 

and compensating carbon emissions from the air traffic sector. (ICAO 2021a.) The CORSIA has 

been developed by the International Civil Aviation Organization (ICAO), which is a global agency 

supporting the air transport sector (ICAO 2021b). 

The CORSIA includes three implementation phases, which describes the timeline of 

implementing the scheme. Such three implementation phases are the pilot phase, first phase 

and second phase. The pilot phase and the first phase participation are voluntary, and consider 

only the countries that have volunteered to join the scheme. The planned timing for the pilot 

phase is 2021-2023 and for the first phase 2024-2026. The second phase concerns all the 

countries that own a certain share of international aviation activities in RTKs (revenue ton 

kilometers) from the total RTKs. The second phase is only voluntary for Least Developed 

Countries, Small Island Developing States or Landlocked Developing Countries. (CORSIA 

Implementation Plan 2018; ICAO 2021a.) Since the air traffic sector is now implementing the 

pilot phase, the participation in the scheme remains yet to be voluntary. 
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2.3.5 Renewable Energy Directive (RED II) 

Renewable Energy Directive (RED II) is a recast for previous Renewable Energy Directive, which 

took place in 2018 along with Clean Energy for all Europeans initiative by the European 

Commission. The main target is to reach 32% consumption of renewable energy sources by 2030 

in the EU, and at least 14% of the total energy consumption in road and rail transportation must 

be supplied as renewable energy. RED II includes an updated sustainability criteria for the 

feedstock used in transportation sector, which would contribute reaching the 14% target. 

(European Commission 2021e.) 

The new directive, RED II, includes a reference for the aviation sector, which requires the fuel 

suppliers to supply an increasing amount of alternative aviation fuels. This provides an incentive 

for the supply of sustainable aviation fuels in the EU. The share of alternative fuels supplied in 

the aviation sector is calculated 1.2 times their energy content. In addition, starting on 2021 

alternative aviation fuels should produce at least 70% less greenhouse gas emissions than fossil 

jet fuels. (GreenAir 2018.) 

2.4 Review of the use of sustainable aviation fuel in the Europe 

In 2018, the world witnessed a national phenomenon called “flygskam”, translated in English 

as “flight shame” populated by well-known climate activist Greta Thunberg. As the name 

implies, the phenomenon refers to the shame of flying. The concept simply encouraged people 

to stop traveling by airplanes, and start to use alternative transport options, such as trains. 

This affected negatively on Sweden’s air transportation, while at the same, time train traveling 

became more popular. Ever since flygskam has put pressure on consumers and governments all 

over the world to seek more sustainable options. (Clean Skies for Tomorrow 2020, 9; Hook 

2019.) 

The European Union is planning a European wide mandate what would start at the earliest in 

2025. However, the decision making internationally has been proved to be slow, and thus many 

states and airlines are planning their own actions to promote the use of sustainable aviation 

fuel. (Valtioneuvoston selvitys 2020, 12.) 

The United Kingdom has not separately imposed an obligation on air transportation, but the air 

transportation sector is included in the RTFO’s (the Renewable Transport Fuel Obligation) 

distribution obligation for renewable fuels in 2018. The aim is to gradually increase the use of 

sustainable fuels in aviation. The United Kingdom’s target is to reach 12.4% share of renewable 

fuels by 2032. (Valtioneuvoston selvitys, 18.) 

The Netherlands has drafted an initiative on using sustainable aviation fuels, but the 

government is waiting the decisions of the European Union on a possible EU-wide obligation. If 
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the EU-wide mandate will not progress by 2023, the Netherlands would introduce a national 

blending obligation. The Netherlands aims to reduce their greenhouse gas emissions from 

aviation to 2005 levels in 2030. (Valtioneuvoston selvitys 2020, 17.) In addition, the Netherlands 

will have its first sustainable aviation fuel production plant opened in 2022 by SkyNRG, with a 

target to produce up to 100 000 tons of sustainable aviation fuel per year. (Soone 2020, 5.) 

The German National Hydrogen Strategy and national legislation for greenhouse gas emissions 

reduction of fuels envisages a 2% quota for electric fuels in aviation in 2030, also known as PtL 

(Power-to-Liquid) fuels. The German aviation initiative Aireg aims for an obligation level of 

more than 10% for alternative aviation fuels by 2025 (Valtioneuvoston selvitys 2020, 17.) 

From the beginning of 2020, the French government published a roadmap for sustainable 

aviation fuels, aiming for a 2% share of sustainable aviation fuels in 2025, 5% in 2030 and 50% 

in 2050. The French government’s targets for sustainable aviation fuels for 2030 are in line with 

the EU’s RefuelEU Aviation targets. (Valtioneuvoston selvitys 2020, 18.) 

The obligations for sustainable aviation fuels are also under discussions in other European 

countries. Spain is planning new bio-refineries focusing on wastes and residues, and the supply 

target for sustainable aviation fuel is 2%. Portugal has also developed a roadmap for carbon 

neutrality with the aim of decarbonizing transport industry by 2050, including air 

transportation. Denmark has its blending obligation under investigation. (Clean Skies for 

Tomorrow 2020, 9.) 

The situations for the use of sustainable aviation fuels for Finland, Norway and Sweden has 

been explained carefully further in this thesis. 

3 Sustainable aviation fuel 

Sustainable aviation fuel (SAF) – also known as alternative aviation fuel, bio-jet-fuel, bio-

aviation fuel (BAF) or renewable aviation fuel (RAF) – is an alternative fuel used for powering 

aircrafts made from only sustainable and renewable sources. In addition, the term “advanced 

biofuel” is used when distinguishing the sustainably sourced fuels from fossil sourced fuels. 

However, in the same context, the term “biofuel” is often being used when talking about 

sustainable aviation fuels, but they should not be confused together. Some biofuels are 

produced from non-sustainable sources and damages the environment, and therefore do not fill 

the criteria of being sustainable. (ATAG 2017, IATAtv 2020.) 

To have a validity to use the term “sustainable”, the fuel must meet sustainability criteria. The 

production of sustainable aviation fuels must contribute the overall carbon emissions reduction, 

and therefore utilize only sustainable and renewable sources and production methods. The 
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sustainability criteria also includes requirements on fresh water usage, as well as prohibitions 

on deforestation or any competition with necessary food production. Sustainable aviation fuel 

can be produced from plant crops (such as camelina, jatropha, halophytes and algae), used 

cooking oil, everyday household waste, cellulosic waste and other renewable residues. It cannot 

be produced from food crops, natural forests or fresh water, since it would not fill the criteria 

of being sustainable. However, the fuel produced from the mentioned renewable feedstock is 

not automatically defined as sustainable fuel. The sustainability still depends on the production 

methods that are used to produce the feedstocks and create the fuel, which is why the aviation 

industry is strictly following sustainability standards in the production as well. (ATAG 2017; 

IATAtv 2020; IATA 2021.) 

The most important benefit of sustainable aviation fuel is that it has incredibly big impact in 

climate. It can reduce carbon dioxide emissions by up to 80% compared to conventional fossil 

jet fuel. This means that in a large scale the deployment of sustainable aviation fuels will help 

the EU reach the climate goals. (European Commission 2021d; IATAtv 2020.) NASA confirms that 

blending sustainable aviation fuel and conventional fossil jet fuel with 50-50 scale reduces 

emissions by up to 50-70% (Elliot 2017). 

 

Figure 1: The life cycle of carbon dioxide (CO2) in the production of sustainable aviation fuel 

(IATAtv 2020) 

The circle above describes how the CO2 is being utilized by its’ most efficient way in the 

production of sustainable aviation fuel. The plant needs carbon dioxide (CO2) to grow, and it 

absorbs the CO2 from the air (1.). Later, the plant is being utilized in the production of 

sustainable aviation fuel, which is used to power the aircraft (2.) The various stages of 

production and transport already emit CO2 to the atmosphere. Finally, the aircraft releases the 

CO2 back to the air, from which the plant can again use it to grow (3.). Thus, over the life of 

2. The plant is 
utilized and 
produced as 
sustainable 

aviation fuel.

3. When conducted to 
sustainable aviation fuel, 
the aircraft releases that 

CO2 back into the air.

1. When a plant 
grows, it 

absorbs the 
CO2 from the 
atmosphere.
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that plant, the impact of CO2 is almost neutral. That makes sustainable aviation fuel a very 

effective way to reduce the gas emission impact in aviation. (IATAtv 2020.) 

Since sustainable aviation fuel is similar to fossil jet fuel, it can be blended together with 

conventional fossil jet fuel without any need to modify the engines or infrastructure (IATAtv 

2020). Sustainable aviation fuel with such features, are so called drop-in-fuels, which means 

that it can be blended in its’ neat form with conventional fossil jet fuel up to a maximum level 

of 50% depending on the processing technology (IATA 2021). At the moment, sustainable 

aviation fuel needs to be blended with conventional fossil jet fuels up to 50%, because some 

components of conventional fossil jet fuel – such as sulphur - prevents fuel leaks. However, 

sustainable aviation fuel is fully compatible as itself with new engines, since it has been tested 

at 100% in new aircrafts. Meaning, that the first commercial flight powered by 100% of 

sustainable aviation fuel may not be far away. (FlyAware 2020.) 

3.1 Production 

 

Figure 2: The production journey of sustainable aviation fuel (Airbp 2020; IATA 2021) 

The production journey starts at collecting the required feedstock and raw materials (1.) for 

production. Only sustainable sources can be used for production, such as used cooking oil, 

forestry waste, household waste and other feedstock growth or repurpose waste streams. After 

the required feedstock has been collected, it will be transported for sorting and preprocessing 

(2.). Preprocessed feedstock will be refined to sustainable aviation fuel (3.), and transported 

to storage and blending (4.). The sustainable aviation fuel will be blended with conventional 

fossil jet fuel to make the fuel suitable for use in aircraft. After completing the whole 

production process, the blended fuel is ready to be delivered to airport for fueling the aircrafts 

(5.)  (Airbp 2020; IATA 2021.) 

3.2 Certification 

Before being approved to be appropriate and safe for commercial use, sustainable aviation fuel 

must meet strict specifications by the ASTM. The American Society of Testing and Materials 
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(ASTM) has approved the certifications of seven different technology platforms used to produce 

sustainable aviation fuel for use in commercial aviation without any restrictions. The basics of 

these technology platforms are described below (ATAG 2017; Clean Skies for Tomorrow 2020, 

15; SkyNRG 2021): 

Technology 

platform 

Date of 

approval 

Maximum 

blend ratio 

Feedstock 

Fischer-Tropsch 

(FT-SPK) 

2009 50% Biomass such as forestry residues, grasses 

and municipal solid waste 

Fischer-Tropsch 

(FT-SAK) 

2015 50% Biomass such as agricultural and forestry 

residues, municipal solid waste, wood and 

energy crops 

Hydrotreated 

Esters and Fatty 

Acids (HEFA-SPK) 

2011 50% Oil containing biomass such as palm, algae, 

jatropha, camelina, carinata and used 

cooking oil 

Synthetized Iso-

paraffins (SIP) 

2014 10% Sugars such as sugarcane and sugar beet 

Alcohol to Jet (AtJ) 2016 50% Agricultural wastes such as grasses, forestry 

slash, crop straws, sawdust, lignocellulosic, 

sugarcane and sugar beet 

Catalytic 

Hydrothermolysis 

Synthetized 

Kerosene (CH-SK) 

2020 50% Waste and energy oils such as soybean oil 

and other organic oils 

Hydrocarbon-HEFA 

(HC-HEFA) 

2020 10% Algae 

Table 1: ASTM certified technology platforms for sustainable aviation fuel production (ATAG 

2017; Clean Skies for Tomorrow 2020, 15-16; SkyNRG 2021; Sustainable Aviation Fuel: Technical 

Certification 2021, 1-3). 

There are two separate pathways for Fischer-Tropsch technology: FT-SPK and FT-SAK. The FT-

SPK, synthetic paraffinic kerosene was approved for certification in 2009. In FT-SAK technology, 

synthetized aromatics are added to FT-SPK, creating a separate pathway technology. FT-SAK 

was obtained and certified as a separate sustainable aviation fuel type later in 2015. Alcohol 
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to Jet (AtJ) was first certified in 2016 with a blending limit of 30% since it was only possible to 

use iso-butanol route in the production. Later, when ethanol route was approved in 2018, the 

blending limit for all AtJ fuels was raised up to 50%. At the moment, only ethanol and iso-

butanol are approved for use in this technology. (Clean Skies for Tomorrow 2020, 15.) 

Although, even if a certain technology platform has been certified, it does not directly mean 

that the fuel is used in a commercial scale. The production of Catalytic Hydrothermolysis 

Synthetized Kerosene (CH-SK) and Hydrocarbon-HEFA (HC-HEFA) technologies are still unclear, 

since there are uncertainty noticeable for used feedstock. As the CH-SK technology faces 

problems in availability of specific feedstock, the business potential and feasibility for algae 

used in HC-HEFA technology is also yet uncertain. While the Fischer-Tropsch (FT) benefits from 

rich and low cost feedstock, the challenges lay in complicated production process resulting in 

higher capital costs. (SkyNRG 2021; Soone 2020, 7.) 

The only commercially available technology platform is the Hydrotreated Esters and Fatty Acids 

(HEFA-SPK) technology, and it has been already used in over 95% of all sustainable aviation 

fueled flights. On its good side, the investment costs are much lower in HEFA-SPK technology, 

than in other related pathways. As a potential challenge, the availability and cost of the 

feedstock are uncertain, considering that there are some restrictions on use of food-based 

feedstock. In addition, there is competition on sight regarding feedstock used in HEFA-SPK 

technology in the future, since the same feedstocks are being used in road-sector biodiesel 

production. However, many more of these kind of innovative technology platforms are being 

developed and in the process of getting their certification for commercial use. (SkyNRG 2021; 

Soone 2020, 6-7.) 

3.3 The challenges of sustainable aviation fuels 

One significant challenge is the scaling. To achieve the targets set for accelerating the use of 

sustainable aviation fuel, it needs to be produced much more. Current production of tens of 

million liters of sustainable aviation fuel is only a small fraction of global demand. To meet the 

global demand, the sustainable aviation fuel must be produced billions of liters. The problems 

with scaling the production of sustainable aviation fuels, lays in that the availability of the 

feedstock and resources is limited. For example, waste-based raw materials availability is 

facing problems with poor supply chain, and its use for other usages is tempting because it is 

much more cost effective. Not only that the industry has problems with the limited availability 

of feedstock, the aviation industry is competing of supply volumes of sustainable feedstock with 

the road transport sector. The production of the green diesel or biodiesel is much lower, than 

it is in sustainable aviation fuels. (European Commission 2021d; IATAtv 2020.) 

Another issue is that the manufacturing costs of sustainable aviation fuel are much higher than 

in conventional fossil jet fuel, and the production processes are complicated. Because of the 
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high price fluctuations, the market of sustainable aviation fuels is yet very uncertain. The cost 

of the production is at least two times as high as that of conventional fossil jet fuel. That makes 

sustainable aviation fuel not so economically tempting alternative to conventional fossil jet 

fuel. (The European Commission 2021d.) 

The EU’s Emissions Trading Scheme (ETS) is not found to be yet a sufficiently effective incentive 

to raise up the demand. The problem lays in that airline corporations do not want to buy such 

an expensive product. For example, Neste’s own sustainable aviation fuel has a price tag of 

three times more expensive than conventional fossil jet fuel. According to International Council 

on Clean Transport (ICCT) organization, the cost of sustainable aviation fuel is approximately 

from two to eight times higher than in conventional fossil jet fuel. (European Commission 

2021d; Perttu 2019; Soone 2020, 6.) 

There are enough raw materials to produce the sustainable aviation fuel. However, as the 

production of sustainable aviation fuels is more expensive and complicated than in conventional 

fossil jet fuel, the industry needs governmental and economic support. There are no any 

framework in the EU that tracks the supply and use of sustainable aviation fuels by airlines, 

which makes it challenging to assess reliably whether the current and future policies are 

effective enough to increase the use of sustainable aviation fuel. In order to achieve the goals 

in decarbonizing the aviation industry, the governments, industry and airlines must invest more. 

Such investments could lead to lower production costs and more economical scaling of the 

production. The lack of investments has caused the production levels remaining insignificant. 

(European Commission 2021d; IATAtv 2020; Lange 2021.) 

In addition, in order to be able to use a certain sustainable aviation fuel pathway in the market, 

it needs to pass the fuel approval process. These approval processes can be expensive and take 

a long time. Such challenges may lead fuel producers to road transport sector, where the fuel 

approval processes are less challenging and therefore contains lower risks. (European 

Commission 2021d.) 

Regardless of the current challenges, the aviation industry will need to trust on using 

sustainable aviation fuels in the coming years. Even though battery-electric based propulsion 

has a strong long-term potential with its possibility to reduce the carbon emissions up to 100%, 

it is facing even more technical limitations at the moment. The development requires yet many 

years, and the industry needs to act now in order to meet the decarbonizing requirements. 

Since new aircrafts are planned to operate at least until 2040, sustainable aviation fuels are 

the most sensible and efficient way to reduce aviation’s greenhouse gas emissions without any 

need for modifications in aircraft design or airport infrastructure. Thus, the time for the 

deployment of battery-electric is not today, but they make a viable option for the future to 

contribute the carbon emission reduction. (Clean Skies for Tomorrow 2020, 10-11 & 14.) 
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4 The definition of current situation 

In this thesis, the current situation of using sustainable aviation fuels is defined based on the 

current use in a certain country. The phase of use can be divided into three different phases, 

which are demonstration, finding the mechanisms and creating the market. 

 

Figure 3: Phases of using sustainable aviation fuel 

The first phase of using sustainable aviation fuels is the demonstration, where mainly testing 

and demonstrations have been done by countries. The ASTM-standards for producing HEFA-type 

of sustainable aviation fuel has existed from 2011, and since then, the first step in the 

sustainable aviation market development has been that various demonstrations have been done 

to prove that the sustainable aviation fuel is compatible with current engines and airport 

infrastructure. An example of this in Finland is Neste’s cooperation with Lufthansa, when the 

sustainable aviation fuel was tested on flights and proved usable. This kind of demonstration 

stage has been going on for a while, and some markets have been able to move on to the next 

stage, which is attempting to find mechanisms to create the market. (Jauhiainen 2021.) 

In the second phase, the purpose is to attempting to find and create mechanisms to finance 

and enable the use of sustainable aviation fuel. Many airlines at this stage have tried to raise 

money from their own customers by different emissions reducing programs to enable using the 

sustainable aviation fuel. These are such projects in which an attempt has been made to enable 

the acquisition of economically larger volumes of sustainable aviation fuel. (Jauhiainen 2021.) 

In the third phase, a particular country has succeeded to start creating the market for 

sustainable aviation fuels. This transition step requires long-term regulatory and frameworks 

that create the market and its visible growth. In this phase, the aviation industry is able to 

make bigger investments to enable the production capacity. (Jauhiainen 2021.) In this last 

phase, the sustainable aviation fuel would be in a commercial everyday use, for example, along 

with a mandate. 
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In this thesis, the current state of using sustainable fuel is determined mainly on the basis of 

whether a mandate has been set in a particular country. The mandate in this case is a regulation 

that requires a certain share of the sold aviation fuel to be sustainable. The mandate can be 

placed either as a blending obligation mandate, or as CO2 reduction obligation mandate. 

Blending obligation mandate requires a certain share of aviation fuel sold to be sustainable, 

whereas the CO2 reduction obligation means that a certain amount of CO2 emissions must be 

reduced by using sustainable aviation fuels. 

The mandate is a state-specific regulation and applies only the air traffic in the country where 

the mandate is set. If a mandate is already in use in a certain country, the implementation of 

the mandate and the related goals will be examined. In case the mandate has not been set for 

a certain country, it will then be examined when the mandate will be set and what size of a 

proportion of sold aviation fuel will the mandate require being sustainable. 

5 Research implementation and methods 

5.1 Research plan 

The research problem is the current use of sustainable aviation fuel in Finland, Norway and 

Sweden. The plan is to study the progress of use of sustainable aviation fuel in mentioned 

countries, and compare the results from Norway and Sweden to Finland. On the basis of the 

results, development proposals will be made for further measures for the use of sustainable 

aviation fuel in Finland. The research answers the following questions: What is the current state 

of using sustainable aviation fuel in Finland, Norway and Sweden? How do they differ? What are 

the challenges? 
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Figure 4: The research position 

In this thesis, qualitative research methods are used. In qualitative research methods, the 

purpose is to clarify and understand the phenomenon and research problem. In practice, this 

means that the phenomenon and the factors affecting it are not known. (Kananen 2019, 25.) 

In qualitative research approach, the research material collection methods can be either 

secondary or primary. Secondary material means already existing material, such as books and 

other literature, studies, annual reports and statistics. Primary material means material that is 

collected only for a specific research problem, and it always requires fieldwork. The primary 

material includes observation, interviews and surveys. (Kananen 2019, 28-29.) In this thesis, 

both primary and secondary materials are used as research material collection methods. The 

research material collection methods used in this thesis are explained in more detail below.  

Content analysis method has been used as a research analysis method for the research material 

in this thesis. More specifically, the analysis of the research material has been conducted by 

theming. The use of research analysis method is also presented in more detail further as well. 

5.2 Research approach 

According to Kananen (2019, 26), the choice of research approach must be justified in any 

scientific work. In this thesis, qualitative research methods are used because the purpose is to 

get a holistic picture of the phenomenon. The phenomenon in this case is the current state of 

using sustainable aviation fuel on Finland, Norway and Sweden. The collected research material 

is multi-sourced, since the material is obtained from semi-structured interviews and different 
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documentation. The data collection and analysis take place in parallel, in which the research 

material is collected and analyzed at the same time. If the research material does not reveal 

the solution, new research material will be collected. 

5.3 Research methods and material collection 

In order to produce scientific and reliable content in a research, research methods must be 

used. That is the only way to achieve systematic and rational nature for a scientific research. 

(Kananen 2019, 27.) 

Research material collection for this research is carried out through semi-structured interviews, 

also known as thematic interviews. Semi-structured interview proceeds by different themes, 

which have been defined beforehand. Semi-structured interview differs from structured 

interview in a way that the questions are not presented in a precise form and order. However, 

semi-structured interview is not a completely free discussion, like an in-depth interview. 

Thematic interview is a semi-structured method because the topic areas and themes of the 

interview are the same for all interviewees. (Hirsjärvi & Hurme 2010, 47-48.) 

In this research, the interviews are used because the purpose is to gain deeper knowledge and 

understanding of the phenomenon, which is in this case the use of sustainable aviation fuel in 

Finland, Norway and Sweden. In addition, the purpose is to strengthen the research material 

that has already been gathered, in order to reach the saturation point where the research 

material can be stated reliable. The interviews are also aimed to gather new research material 

and new perspectives on research. 

Semi-structured interviews were found to be an excellent research material collection method 

precisely for this research thesis, due to its flexible nature. Interviewer had an opportunity to 

repeat the question, correct misunderstandings and clarify the wording of the expressions if 

necessary. In addition, the semi-structured interview model enabled to change the order of the 

questions as needed. (Tuomi & Sarajärvi 2018, 85.) The themes and topic were decided 

beforehand, but there was room for other discussion around the topic as well. This also provided 

some new information that was not expected. 

The framework of the semi-structured interview is divided into four different themes. The first 

theme maps the current situation of the use of sustainable aviation fuel in a particular country. 

The second theme considers the more detailed features of the use of sustainable aviation fuel, 

such as challenges. The third theme considers the price world and the fourth theme considers 

plans and prospects for the future use of sustainable aviation fuel. 
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Figure 5: Themes of the semi-structured interview 

The figure above illustrates the different themes of the interviews, which navigate the 

interview and guide how the research problem is approached. Qualitative research is always 

based on thematic questions, because the phenomenon is not known. Thus, it is not possible to 

ask precise and detailed questions in qualitative research. (Kananen 2019, 24) 

Benchmarking approach has been used as another research method in this research, when 

comparing the use of sustainable aviation fuel in Finland, Norway and Sweden. In benchmarking 

practice, the purpose is to compare one’s own processes and actions to those of others, usually 

to the best practices. Through benchmarking approach, the aim is to identify the weaknesses 

in own performance and develop new actions and targets based on them. (Oppariapu 2021.) 

Development proposals have been succeeded to develop based on the results of benchmarking, 

which are presented later in this thesis. 

5.4 Semi-structured interviews 

Before conducting the interviews, the theory and existing material were well examined. It was 

important to be familiarized with the phenomenon in order to be able to ask the right questions 

for the study and lead the discussion to the desired direction. Once the phenomenon was 

sufficiently familiar, a comprehensive question form was created. All the interviewees were 

approached through email. 

The interviewees have been selected for interviews by elite sampling and snowball sampling. 

In elite sampling the selected interviewees are assumed to obtain the most valuable and 

reliable information about the phenomenon under research. The interviewees are thus 

predetermined. In snowball sampling the selected interviewee leads the interviewer to another 

informant. (Tuomi & Sarajärvi 2018, 99.) 

The interviews were executed throughout the research process, and six industry experts were 

interviewed for this research. Three interviews were conducted in English, and three in Finnish. 
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 Sales Manager, Neste 

 Aviation Manager Nordics, Mabanaft 

 Vice President, Business Development, Neste 

 Head of Commercial Deployment, Neste 

 Senior Advisor, Renewable Aviation Regulation, Neste 

 Senior Advisor, Section for Transport and Air Quality, Norwegian Environment Agency 

Unlike the other interviews, the interview for the Senior Advisor of Norwegian Environment 

Agency was conducted via email interview. Since the questions were simple and intended to 

confirm information already obtained, the interviewee was given the opportunity to participate 

in the interview by e-mail, which the participant agreed to. An interview template was sent to 

the participant, who then answered the questions in writing. The questions were sent and 

answered in April 2021, and the email interview was conducted in English. It was decided to 

conclude this interview after all the other interviews in order to get more information about 

the situation in Norway, and especially about the mandate. 

All the other five interviews were executed during March 2021 through a video connection on 

Google Meet. Due to the Covid-19 pandemic and the different locations of the participants, the 

interviews could not be conducted face-to-face. Video call was an excellent way to conduct 

the interviews, because as in face-to-face discussions, it was possible to observe the 

expressions and reactions of the interviewees. The permission to record the conversations for 

further reading were asked from each participant. 

After conducting all the interviews, transcription of the discussions took place. In transcription, 

the whole discussion is written down either by hand, using a text analysis program. There is no 

exact guidance on the accuracy of the transcription. The entire interviews can be written down 

entirely word by word even including the tone of voice, sights and laughter. On the other hand, 

the transcription can also be done selectively so that the interviewer writes down only the 

things that are interesting for the research. (Hirsjärvi & Hurme 2010, 138-140.) 

In this research, the transcription was decided to be done so that the interviews were written 

down entirely. However, filling words as well as other irrelevant words were excluded in the 

transcription.  It was crucial to keep the transcription material clear and easy to read for further 

processing. The duration of each interview was roughly a half an hour and the transcription 

took more or less two to three hours per an interview. A lot of time was spent rewinding the 

recordings to make the transcription as accurate as possible. 
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6 Analysis of the research material 

Content analysis was used as an analysis method for the research. Content analysis is a basic 

method of analysis, which can be used in any traditional qualitative researches. In content 

analysis, the purpose is simply to collect the interesting content for the research and separate 

it from the rest of the material. The next step is to either categorize, theme or type the 

material. In categorizing, the material is arranged by categories, and the number of times each 

category appears in the material is calculated. Theming is similar to categorizing, but the main 

focus is on what has been said about each theme, and the numbers are not as relevant. In 

typing, the material is grouped into certain types, which then represent a kind of generalization 

based on a set of views on a particular theme. (Tuomi & Sarajärvi 2018, 104-107.) 

In this research, theming was used when analyzing the research material. Theming was the 

most natural way to analyze the research material, since the interviews were already 

conducted with following certain themes. The analyzing started with dividing the littered 

material in themes, and analyzed by the themes one country at a time. In the case of Norway 

and Sweden, it was decided to combine the “challenges” and “price world” themes, as the 

interview material showed that the challenges of using sustainable aviation fuel in Norway and 

Sweden were mainly related to the price of the sustainable aviation fuel. 

6.1 Finland 

The current situation in Finland is that the commercial use of sustainable aviation fuel has not 

started yet. However, several demonstrations and testing have been done together with 

industry stakeholders. (Jauhiainen 2021.) 

That been said, the sustainable aviation fuel has been in use in Finland, but in a very low scale. 

Finnair has a program called Push for Change, which offers customers a possibility to use 

sustainable aviation fuel in their flights by paying a little more for their plane tickets. That way 

Finnair has committed to purchase for sustainable aviation fuel for themselves. (Erämetsä 

2021.) Finnair has a climate strategy, where the target is to reduce emissions by 50% from 2019 

levels by the end of 2025, and to become carbon neutral by the end of 2045 at the latest. To 

achieve the targets, Finnair is planning to spend 10 million euros annually on sustainable 

aviation fuels by the end of 2025 in cooperation with Neste. (Finnair 2020.) 

The reason why airlines have not favored sustainable aviation fuels in Finland is mainly due to 

its high price. Since the price of the sustainable aviation fuel is so much more expensive than 

in fossil jet fuel, the airlines have not wanted to put their money into them. From the 

perspective of private person’s money, sustainable aviation fuel has been used quite a lot for 

the last couple of years, but in a scale of the whole world, the used amount is minimal. 

(Erämetsä 2021.) 
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Since Finland is a small and remote country, the purpose of aviation for international 

connections, economics, politics and cultural connections is very important. Reducing emissions 

costs a lot, and thus there is an economic threshold in that. The decisions for the deployment 

of sustainable aviation fuels are not easy, and that is the reason why Finland and many other 

countries have made relatively slow progress in this. (Jauhianen 2021.) 

It can be said that Finland is at the phase of finding the mechanisms for creating the market, 

and Finnair as well has this Push for Change program and therefore been able to use small 

volumes of sustainable aviation fuel. However, here Finland is still lagging behind, whereas 

Norway and Sweden have taken the steps forward to create the market. (Jauhiainen, 2021.) 

Blending obligation mandate 

Finland has no blending obligation mandate in place yet. The government of Finland has a target 

in its program where Finland should have a 30% share of sustainable aviation fuel by 2030, but 

no concrete goal has been set for the blending obligation mandate yet. Most likely, the mandate 

will take action at the earliest by the beginning of 2022. (Jauhiainen 2021.) 

“The government is working on a proposal to implement the mandate. Maybe already 

this spring we will get a proposal or a presentation on what this possible Finnish mandate 

could look like.” (Jauhiainen 2021.) 

In addition, there is no any official information as to what kind of the mandate will be. It is, 

however, likely that the mandate will be similar to that in Norway and Sweden. That is, the 

mandate will be started with a very small percentage as in neighboring countries. (Jauhiainen 

2021; Yli-Ilkka 2021.) 

“Well, of course, no official information has been released about it, but perhaps one 

guess would be to look and compare with these neighboring countries and at what levels 

they have started and what they are like.” (Jauhiainen 2021.) 

“It has only been more politically difficult in Finland to make that decision, and at the 

moment the information given to us orally is that political decisions will be made this 

spring on how to proceed in Finland.” (Erämetsä 2021.) 

Other regulations and requirements 

There are no other additional regulations or requirements for the use of sustainable aviation 

fuel in Finland at the moment (Jauhiainen 2021; Yli-Ilkka 2021). 

  



  27 

 

 

 

Challenges 

The biggest challenge in using sustainable aviation fuels is the price. The market for sustainable 

aviation fuel is highly mobile, but roughly speaking, sustainable aviation fuel is from three to 

five times more expensive than fossil jet fuel. It is challenging for airlines to voluntarily fund 

the price differential for large amounts of sustainable aviation fuel. (Jauhiainen 2021.) 

In addition, on a distribution side, the challenging part of sustainable aviation fuels is the small 

volumes at the beginning. As there is not enough demand for the product, it poses some 

challenges for the logistics, but otherwise the sustainable aviation fuel is delivered along with 

the fossil jet fuel, so that it has no separate logistics per se. (Yli-Ilkka 2021.) 

Another major challenge is the slowness of decisions and setting regulatory. The regulations for 

using sustainable aviation fuels has progressed more slowly than on the road transportation 

side. That is the reason why the aviation industry is lagging behind in the use of sustainable 

aviation fuels. (Jauhiainen 2021.) 

“That is precisely why these regulatory obligations play a major role in the 

growth of this market. And through the absence of those regulations, the use of 

sustainable aviation fuel has also remained very moderate, even though the 

product and all the standards for its manufacture have been in place for a 

decade.” (Jauhiainen 2021.) 

What is missing in Finland, are the concrete targets or incentives from the regulators or 

industry, that would set regulations that the emissions need to be reduced by a certain amount 

by a certain period, or that the share of sustainable aviation fuel should reach a certain share 

by a certain period.  There are individual countries, such as Norway and Sweden that have set 

such targets and taken such a leading role in sustainable aviation industry. However, these kind 

of goals that really would create the market are still somewhat missing at EU level. (Jauhiainen 

2021.) 

On the other hand, it would be also a challenge in itself, if there is no such obligations for use 

of sustainable aviation fuels in other countries, but in Finland it is. Finnair’s strategy is based 

on bringing Asian people to Europe. First one flight to Helsinki, and then from Helsinki onwards, 

when Finnair would have to refuel its aircraft at least every other time in Helsinki and then 

Finnair would have to buy that expensive sustainable aviation fuel for its aircrafts. Then again, 

when competing for example with Aeroflot, the aircraft would make a stopover in Moscow 

where there is no obligation to use sustainable aviation fuels. That is, it can guide consumers 
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around this by using cheaper options for flying between Finland and Asia. In that sense, Finnair 

will find itself in a competitively difficult position. (Erämetsä 2021.) 

The price world 

As described earlier, the price of sustainable aviation fuel is from three to five times higher 

than in fossil jet fuel. The feedstock for sustainable aviation fuels is the same price as the price 

quotation of the fossil jet fuel, which makes the sustainable aviation fuel a lot more expensive 

than the fossil one. The scale of variety for raw materials of sustainable aviation fuel is wide, 

and some airlines like to favor one variety than another, which also limits the options for 

feedstock used in the production. The low volumes increase the price for the sustainable fuel 

at the beginning, but the price gap is assumed to level off as the sustainable aviation fuel 

volumes will rise and the use becomes common. (Yli-Ilkka 2021.) 

Then again, the reason for why the fossil jet fuel is so cheap is that it is not taxed in the same 

way as road transport fuels. Those negative emissions effects, carbon emissions and other 

global warming effects are not included in the price in that fossil jet fuel price. That is also 

one reason for the high price gap between these fuels. Nevertheless, of course, there should 

not be direct comparison for the costs of sustainable aviation fuel and fossil jet fuel if those 

harmful climate impacts of fossil jet fuel are not taken into account in pricing. (Jauhiainen 

2021.) 

The price gap is extremely high, which explains the reason why the use of sustainable aviation 

fuel has not taken off in Finland. Purchasing sustainable aviation fuel is expensive for the 

airlines and therefore affects their result, unless the consumers are willing to pay more for the 

use of sustainable aviation fuel in their flights. Even though Finnair has succeeded to consume 

some of the sustainable aviation fuel, the high cost is still a slowing factor for increasing the 

volumes. There is willingness in the air, but the economic side of it slows down the situation. 

(Yli-Ilkka 2021.) 

The price compensation for sustainable aviation fuel is difficult due to taxation reasons, since 

international aviation is exempted from taxation. As in road transportation, the green diesel 

has lower taxation, such taxation relief is impossible to implement in air transportation 

industry. (Yli-Ilkka 2021.) 

The future 

The future in Finland is that there will be an obligation mandate introduced for the use of 

sustainable aviation fuels possibly between the years 2022 and 2023. The model for the 

potential mandate should be provided during the year 2021. (Yli-Ilkka 2021.) 
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The use of aviation fuel in Finland before the Covid-19 pandemic was roughly 800 000 tons, of 

which 30% is 240 000 tons. According to Neste’s targets, their production capacity will be 

around 1.5 million tons by 2030. That been said, in terms of production and raw material 

potential, there should be no difficulties achieving these goals. (Jauhiainen 2021.) Finland does 

also have an advantage in the fact that the production of sustainable aviation fuel is in Finland, 

which in itself helps the situation from the sustainable aviation point of view (Yli-Ilkka 2021). 

The challenges lays in whether sufficiently ambitious climate targets will be created for the 

aviation industry. Moreover, for them to be achieved there must be enough pressure on 

politicians and industry to make those decisions and it will ultimately be influenced by the 

public opinion. Internationally, these measures to reduce aviation emissions really took off 

properly after the “flygskam” and Greta Thurnberg and in a way, that public opinion began to 

create greater pressure for the industry to take action. Otherwise, it is easy to just realize that 

something needs to be done, but always leave those measurements to a later date. (Jauhiainen 

2021.) 

Erämetsä (2021) believes that Finland will reach their goals in using sustainable aviation fuel, 

and that at the beginning the percentages will be very low. It may be possible that the mandate 

will start already at the beginning of 2022 with a very small percentage, and keep the 

percentages low until 2025. Also, Yli-Ilkka (2021) feels strongly that the first steps are being 

taken in Finland, and that the targets will be reached. 

6.2 Norway 

The current situation 

Norway has sustainable aviation fuel in commercial use already, mainly due to the blending 

obligation mandate. The first proper batch of sustainable aviation fuel was around in 2015, 

which was for commercial activity at that time between Air BP, Neste, Lufthansa, KLM and SAS. 

The batch was not linked to the mandate, since the mandate started five years later on 2020. 

(Mueller 2021.) 

Sustainable aviation fuel has been available for commercial use in Oslo airport since 2016 

(Nordum 2021). The supply started with a collaboration between Air BP, Avinor and SkyNRG. 

Starting on 2016, every airlines that land at Oslo airport are able to have delivered sustainable 

aviation fuel from the airport’s existing fuel hydrant system. The fuel is supplied from Neste’s 

Porvoo refinery in Finland, and the used feedstock is camelina oil. Quickly after Norway 

announced the availability of sustainable aviation fuel, many airlines confirmed that they will 

be using the sustainable aviation fuel at Oslo airport, such as Lufthansa, SAS and KLM. (Air BP 

2016.) 
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Blending obligation mandate 

Norway currently has a blending obligation mandate already in action. That makes Norway the 

first country in the world that has sustainable feedstock as an essential element in aviation 

fuel. (Lipponen 2018.) The Ministry of Climate and Environment of Norway made the decision 

on the blending obligation mandate already in 2018 (Government.no 2019). 

The mandate started on first of January in 2020 with a 0.5% blending obligation. Eventually, 

the ultimate target is to reach a 30% blending obligation in Norway by 2030. However, there is 

yet no timeline decided for the blending levels between the year 2021 and 2030. The 

government of Norway is having discussions during the year 2021 regarding the blending 

obligation level approach between the timeline 2020 and 2030. (Mueller 2021.) 

The government of Norway has stated that the first year of the mandate will be evaluated, 

before deciding how to proceed further with it. The Norwegian Environment Agency will deliver 

a report with the experiences with the first year of the mandate to the Norwegian Ministry of 

Climate and Environment in the fall of 2021. (Nordum 2021.) Until that, Norway is proceeding 

with the same obligation of 0.5% throughout the year 2021 (Mueller 2021). 

The data of so far consumed sustainable aviation for 2020, the first year of blending obligation 

mandate is unclear since it is still under the collection. The data will be published in May. 

(Nordum 2021.) Mueller (2021) believes that the total sold volume for sustainable aviation fuel 

for 2020 is around 1.5 million liters, which represents the 0.5% of the total volume. Due to the 

Covid-19 restrictions, the volume has been so low, and was therefore expected to be much 

higher. The mandate in Norway is for all the airports, meaning wherever you are flying, the 

sustainable aviation fuel must be consumed by 0.5%. However, the government of Norway gave 

permission to have all the sustainable aviation fuel supplied in Oslo airport since it is the biggest 

airport and the supply chain is easiest there. (Mueller 2021.) 

“It does not really make sense to go to this little small airport in Northern-

Norway, so the government said it is okay to have everything in one airport.” 

(Mueller 2021.) 

Distributing the preferred 0.5% of sustainable aviation fuel to all the airports in Norway would 

have been very challenging, since there are about fifty airports in Norway some of which are 

very small and located up at the border of Russia or Northern-Norway. Thus, it would have been 

certainly complicated to get the small shipments of sustainable aviation fuel up to all the 

airports. In addition, Oslo airport already had sustainable aviation fuel in the hydride systems, 

so there was no pressure on the supply chain. (Mueller 2021.) 
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Other regulations and requirements 

There are no any additional regulations or requirements for the use of sustainable aviation fuels 

in Norway. The government of Norway has instructed that the industry should follow the RED II 

scheme for the European Union. The sustainable fuel needs to be certified, but among that, 

there are no regulation on where the product is coming from. (Mueller 2021.) 

Challenges and the price world 

At the moment, the price of sustainable aviation fuel is at around four to six times higher than 

the price of conventional fossil jet fuel. The high price gap is due to the fact that there is a 

limited amount of product and production available. The product is still quite specific, which 

makes its pricing more difficult. (Mueller 2021.)  

“It is not working like the normal oil market where you have lot of liquidity, 

people trade every day on a lot of different places and areas, and this is just not 

happening in the SAF world, so it is hard to compare prices and that is the biggest 

challenge.” (Mueller 2021.) 

There are no any price compensations for the airlines at the moment in Norway, but Mueller 

(2021) sees that the government will support the aviation industry in other ways. There will 

possibly be measurements, where the government will more or less help to find new ways of 

creating sustainable aviation fuels. The “flygskam” also creates its own pressure, which pushes 

the governments to support the aviation industry including the airlines. 

The future 

At the moment, the only targets that has been already agreed and written in government laws 

of Norway are the blending obligation mandate of 0.5% and the sustainable aviation fuels share 

of 30% by 2030. Among that, there are no additional targets for Norway for using sustainable 

aviation fuels. (Mueller 2021.) 

Mueller (2021) sees that Norway will reach its targets at least for the most part. The 30% 

sustainable aviation fuels of the total amount is very ambitious target, and there will be some 

challenges reaching that. As other countries go on line with consuming sustainable aviation 

fuels, the demand for it will increase dramatically over the coming years and so the production 

needs to increase at the same phase or even faster. However, Norway is going to the right 

direction and in general, there is possibility that Norway will reach its targets. 
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6.3 Sweden 

The current use 

Sustainable aviation business goes already ten years back in Sweden, since during that time 

much kind of lab tests and other test runs have been done. Sustainable aviation fuel has been 

commercially used in Sweden for couple of years by far, but in a very small scale. (Javaheri 

2021.)  

In June 2019 Air BP supplied first time sustainable aviation fuel in a collaboration with Swedish 

airport operator Swedavia to five airports in Sweden, which are Stockholm Arlanda, Åre 

Östersund, Malmö, Göteborg Landvetter and Umeå. In addition, in 2020 Air BP delivered 210 

tonnes of sustainable aviation fuel to Stockholm Arlanda airport, purchased by Swedavia and 

its partners. Air BP has announced a supply agreement with Neste to deliver larger volume of 

sustainable aviation fuel in Europe between the years 2020-2021, which includes Stockholm 

Arlanda and Oslo Airport. (Air BP 2020b.) 

It is yet uncertain how much of the volume has been consumed in Sweden, but Javaheri (2021) 

believes that in the last year the amount is roughly 500 tonnes. At the moment, sustainable 

aviation fuel is commercially available only at Stockholm Arlanda Airport. 

Reduction obligation mandate 

Whereas in Finland and Norway, the mandate represents a certain percentage of aviation fuel 

sold to be sustainable. There is an agreed mandate in Sweden as well, but it is on a greenhouse 

gas reduction model, and thus it represents a different scale than in Finland or in Norway. That 

is, the airlines must reduce their greenhouse gas emissions by a certain amount determined by 

the mandate. (Mueller 2021.) 

The fuel suppliers must reduce their greenhouse gas emissions by blending fossil jet fuel with 

sustainable fuels. If the fuel suppliers do not follow the reduction obligation, they will be fined 

with a reduction obligation fee. The fee has been proposed to be SEK 6 per kilogram of carbon 

dioxide equivalents, which is much higher than the cost of blending fossil and sustainable 

aviation fuels. (Biofuel för flyget, 30-31.) 

The mandate will be introduced starting from first of July 2021, and therefore it is not in place 

yet. It includes emission reduction levels between the years 2021 and 2030. The mandate will 

start with 0.8% of CO2 savings, which means 1% of volumetric blending. It will then be gradually 

increased by up to 27%, which represents 30% of volumetric blending. (Biojet för flyget 2019, 

31; Javaheri 2021.) Sweden has a clear path for forwarding with the mandate, which is shown 

in the figure below. 
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The reduction levels are rising significantly between the years 2025 and 2030, since the 

production capacity is growing which enables the supply of sustainable fuels to facilitate. In 

addition, the most likely decreasing life cycle emissions for sustainable fuels will lead to higher 

reduction levels. There are no reduction levels introduced after year 2030. However, the target 

is to have fossil-free flights with 100% sustainable fuels by 2045. (Biojet för flyget 2019, 31-32.) 

 

Figure 6: Reduction levels and estimated volume ratio in 2021-2030 (Biojet för flyget 2019, 32) 

The reduction obligation is based on an assumption of life cycle emissions. The life cycle 

emissions for fossil jet fuel is based on its standard value. The value for life cycle emissions for 

sustainable fuels is calculated following the methods introduced in the Renewable Energy 

Directive, which means that the life cycle emissions for sustainable fuels are different 

depending on the raw materials and manufacturing processes used. Thus, the volumetric 

blending ratio for the reduction obligation depends on the life cycle emissions of a certain raw 

material used in sustainable fuels. In other words, the lower the lifecycle emissions, the lower 

the volume blending ratio and the other way around. Sweden decided to proceed with such 

reduction obligation rather than with a blending obligation since it encourages using raw 

materials with lower lifecycle emissions. (Biojet för flyget, 30-31.) 

Other regulations or requirements 

There are no other specific regulations or requirements at the moment for the use of 

sustainable aviation fuels in Sweden. The fuel feedstock has to be certified in the same 

classification as on the road transportation sector, which means that the feedstock needs to be 

ISCC certified or following the criteria of some other EU’s scheme. (Javaheri 2021.) 
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Challenges and the price world 

The price of sustainable aviation fuel is more expensive than the price of fossil jet fuel, because 

of its production, feedstock used and logistics. The used feedstock in the production is 

expensive, especially animal fat and used cooking oil, which are most costly feedstock in the 

range of all kind of bio feedstocks. The production is more expensive for sustainable aviation 

fuels because the fuels needs to be distillated one more time compared to renewable diesel. 

That is, the production requires one more step to make the feedstock jet fuel suitable. The 

challenges of logistics lay in that the volumes are very small compared to other renewable fuels 

or fossil jet fuel. In fossil jet fuel, there is a big scale production and an economy of scale on 

logistics since the volumes are much higher. (Javaheri 2021.) 

Within the last six months with the Covid-19 pandemic, we saw oil prices coming down, whereas 

the bio feedstock was quite strong in the markets. That is, the price gap between the fossil 

crude oil and bio components was even larger than in average. When normally the price of 

sustainable aviation fuel is roughly three times higher than in fossil jet fuel, within the last six 

months the price was up to six time higher. Now when the crude oil markets are recovering, 

the price gap becomes smaller again. (Javaheri 2021.) 

There are no any plans for giving price compensation of using sustainable aviation fuels in 

Sweden. The issue is that aviation fuel does not have any tax globally, which makes it impossible 

to give any tax relieve since there is no tax to deduct from. However, there has been discussions 

going on about reducing the landing or take-off fees for airlines using sustainable aviation fuels, 

but no decisions have been made on this regard. (Javaheri 2021.) 

The future 

The biggest driver for the use of sustainable aviation fuels in the future is the mandate. There 

are no any incentives given at the moment, but Javaheri (2021) believes that the mandate is 

good incentive enough as itself, since that is more than many other countries have. In addition 

to Norway, there are no other country in the world having any mandate for the use of 

sustainable aviation fuels. 

Among with the mandate, there might be some possibilities to utilize sustainable aviation fuel 

market by corporate cooperation in Sweden. If for example, Swedish corporation IKEA would 

like to cooperate by creating a program for reducing their CO2 emission where IKEA could be 

using sustainable aviation fuels in their flights in order to reduce their CO2 emissions, the 

volumes of which would be on top of the current mandate. However, this possibility is at is very 
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early stage, and there is no information on how many corporates would be interested in this 

kind of set up. (Javaheri 2021.) 

The previously shown path for reduction levels and estimated volume ratios tells the concrete 

targets set by Sweden, where the ultimate target is to reach a reduction level of 27% in Sweden, 

which represents a 30% volumetric blending ratio. Javaheri (2021) has a strong belief in that 

the targets will be achieved in Sweden. 

Neste has 100 000 tons of sustainable aviation fuel production, which means that they could 

already deliver 10% of the Swedish need today. As Neste is planning to expand their facilities 

in Singapore, it enables the production of 1 million tons of sustainable aviation fuel. Today, the 

completely Swedish demand of jet fuel is 1 million tons, and the availability for sustainable 

aviation fuels in 2023 is 1 million tons as well. Thus, it is not hard to achieve the targets in 

Sweden, because there would be enough volume for the Swedish government to reach the goals 

for sure. (Javaheri 2021.) 

“We could make the whole Sweden 100% fossil free in 2023 or 2024 actually, so 

I think it is easy for Sweden to reach the targets.” (Javaheri 2021.) 

The uncertainty of price behavior between the fossil jet fuel and sustainable aviation fuel brings 

its own complexities to the business. Going forward, however, the price gap will be narrowed 

as the volumes start growing and the economy of scale can be achieved. It is almost impossible 

to breach the price gap, but it can definitely be lowered by increasing the volumes of 

sustainable aviation fuels. (Javaheri 2021.) 

7 Reliability assessment 

Reliability must be taken into account already at the planning stage of the thesis. In scientific 

researches, reliability is assessed using two concepts, reliability and validity. Validity refers to 

whether the problem is defined correctly, that is, whether the right things are being 

investigated. Reliability, on the other hand, refers to the permanence of the results. Meaning 

that whether the same research results are obtained if the same research is repeated. (Kananen 

2019, 30-31.) 

At the early stage of this thesis, preparations were made for that the research interviews and 

research materials will be processed reliably. The relevant topics and phenomena for the 

research of the thesis were familiarized properly before going forward to conduct the 

interviews. The research topics were carefully and critically selected, and any irrelevant topics 

for the research were omitted. When selecting the sources for the research materials, special 

attention was paid to the origin of the sources, as well as the publication date of them. 
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In this thesis, saturation has been used as a reliability assessment method for the collected 

research material and interviews. In saturation, the results provided by different sources begin 

to repeat themselves. During the research, new materials have been taken for examination as 

long as they bring new to the study. In addition to the fact that the interviews have been 

conducted to bring in new results, the purpose is also to confirm already existing information. 

As the results start to repeat themselves, the saturation point has been reached. (Kananen 

2019, 33.) 

Saturation points were reached during this thesis work as information from different literature 

materials began to repeat themselves. Thus, it was possible to state that the collected research 

material was likely to be reliable. The information obtained from the semi-structured 

interviews also supported the research material already collected. In support of the interviews, 

the similar information was found in articles or documentation in the field, if necessary. If 

there was any uncertainty in an interviewee’s answer, a similar source was found to confirm 

the information. 

The semi-structured interviews were conducted with industry experts, and the selection of the 

participants has been done on the basis that they are assumed to have a lot of knowledge and 

expertise in their field. The interviews were recorder with the permission of the interviewees, 

allowing the recordings to be used as a research material after an accurate transcription of the 

discussions. Thus, there was no need to prepare at all for the use of one’s own external 

memory, as he whole discussion had been successfully written down nearly word-by-word. 

When conducting the interviews, the aim was not to influence the interviewees’ comments in 

any way in order to ensure the accuracy of the material. The interview material was reported 

as such in this thesis, and no any own interpretations were used. 

8 Conclusions 

The most important research result is that Finland is lagging behind in the use of sustainable 

aviation fuels. Whereas in Norway and Sweden the governments have succeeded to develop and 

deploy obligations to enable the use of sustainable aviation fuel, Finland has not yet succeeded 

in creating such incentives. Norway and Sweden have been able to move onto creating the 

market, yet Finland is still at the phase of finding mechanisms to create it. The blending 

obligation mandate is still under consideration by the Finnish governments, and with that 

prospect, some kind of plan will be made for the mandate this year. However, the mandate 

would not come into force until 2022 at the earliest. 

Norway is the forerunner of sustainable aviation at the moment, since it is the first and only 

country, that has an obligation mandate in force for the use of sustainable aviation fuels. 
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Sweden will soon be the second pioneer of sustainable aviation alongside Norway, with its 0.8% 

CO2 reduction obligation mandate. Given that Sweden’s 0.8% CO2 reduction obligation level 

represents 1% of volumetric blending of sustainable aviation fuels, Sweden will overtake Norway 

with a higher share of sustainable aviation fuel required by the mandate. In addition, Sweden 

is currently the only one of these countries to have precise plan for reduction levels and 

estimated volume ratio for between the years 2021 and 2030. Based on the analysis data, it has 

been stated that Sweden has all the production capacity to proceed in accordance with the 

obligations set out in their targets and the mandate. Hence, it can be said that Sweden becomes 

and overpowered leader in sustainable aviation. 

The representatives from each country were very optimistic about the future and that the 

targets will be achieved. To some extent, there are perceived challenges in the price and future 

availability of sustainable aviation fuels, but they are not believed to radically slow down 

achieving the targets. In Sweden particularly, a very comprehensive and optimistic path to 

achieving the goals and for CO2 reduction levels has been created. 

The biggest challenge of using sustainable aviation fuels in Finland is the extremely high price 

and the lack of demand. Airlines are not voluntarily prepared to purchase sustainable aviation 

fuels, because the use of fossil jet fuels is much cheaper. This is why Finland needs long-time 

framework regulations, which obliges airlines to use sustainable aviation fuels. Because no one 

is ready to voluntarily pay the price gap between sustainable aviation fuel and fossil jet fuel. 

Furthermore, if such long-term obligations cannot be imposed soon, the deployment of 

sustainable aviation fuels will thus only be delayed. As a result, the consumption of sustainable 

aviation fuels will not increase, which will keep the price higher. 

8.1 Further development 

Generally, a lot can be learned from Norway and Sweden in the deployment of sustainable 

aviation fuel. In Norway and Sweden, concrete results have been achieved through regulations 

by the governments, from which Finland could also benefit by learning from their experiences. 

Price relief for airlines in take-off and landing fees when using sustainable aviation fuel 

Since air transportation is exempt from excise duty and VAT, giving price reliefs straight on 

sustainable aviation fuel is almost impossible. However, as there has been discussions in 

Sweden, Finland could also compensate the fueling prices from take-off and landing fees. 

Take-off fee is a charge, which a fuel supplier may impose on an airline in connection with 

fueling an aircraft. Landing fee is a charge that an airport operator, which is Finavia in Finland, 

can set for an airline for landing an aircraft in a certain airport. If an airline uses sustainable 

aviation fuel, for example at Helsinki Airport, a significant price deduction could be granted on 
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take-off and landing fee, or even eliminated entirely. This way, it would be possible to provide 

price compensation to airlines for using sustainable aviation fuel. This kind of financial relief 

could be an effective incentive for airlines to use sustainable aviation fuels. 

Public pressure for the industry and politicians 

As has been learned from “flygskam” and Greta Thunberg’s movements, public pressure and 

opinion play a significant role in creating more sustainable aviation. Thus, marketing and 

campaigning of using the sustainable aviation fuel could be carried out to speed up the decision-

making of the politicians and the industry in Finland. The jet fuel suppliers or airlines could 

highlight the climate benefits and importance of using sustainable aviation fuels in their 

marketing strategy, which would then reach the public and attract the attention of consumers 

in Finland. The increase in consumer demand for sustainable aviation fuel may have a positive 

impact to speed up the setting the regulations and long-term framework for the commercial 

deployment of sustainable aviation fuels in Finland. 

 

Figure 7: Further development proposals 

9 Own reflections 

Before conducting the research, there was already some background knowledge on the topic 

from current work experience, which helped a lot in getting started. In addition, the working 

life representative provided support throughout the thesis process, if necessary. 
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The duration of the study was about four months, which was the optimal time for writing a 

thesis on this topic. Since the investigation took time and the topic had to be properly studied, 

it was critical to create a realistic schedule and move forward accordingly. During the process, 

the thesis was sent to the supervisor for evaluation regularly, which ensured the progress of 

the thesis in to the right direction. 

The most challenging part in the thesis process was the specialty and novelty of the topic, and 

thus it took a lot of time to get familiarized with it. It was therefore very valuable that during 

the research there was a possibility to conduct comprehensive interviews with the industry 

experts from Finland and abroad. The interviewees gladly agreed to the interviews, and were 

willing to help with the study. It was positively surprising to see how open and student friendly 

the interviewees were. Overall, extremely positive experience was left from the interviews. 

The theoretical framework was started to be built piece by piece based on previous researches, 

articles and other literature in the field. The thesis topic was challenging due the fact that the 

sustainable aviation fuels are a new topic in the industry, and their market are only just getting 

to open up. However, the collected research material including the results of the interviews 

provided comprehensive content and results for the research problem. 

Overall, writing the thesis especially on this topic was a teaching and inspiring experience. 

Sustainable aviation fuel is a very topical and interesting product of future, and it was inspiring 

to get involved in its research and development. The author and the working life representative 

of the thesis are very satisfied with the outcome and results of the research, and believe that 

the mandator will utilize the results in its own work and research. 

9.1 Feedback 

Finally, the results and the development proposals of the thesis research were presented to the 

working life representative. The working life representative gave feedback on the thesis during 

the presentation, and prepared later a written evaluation as well. 

The working life representative was very satisfied with the outcome of the thesis, and was 

convinced that the research will be utilized in the working life. The research results provided 

new valuable information for the working life representative, and gave a comprehensive picture 

of the sustainable aviation fuel market in Finland, Norway and Sweden. The working life 

representative was convinced that a lot of background research on the topic has been done 

during the thesis, and the content of the thesis was informed and professional. Below is the 

written feedback prepared by the working life representative: 
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“An excellent and topical research subject on which it is good to gain 

information and comparison between the Nordic countries. Sustainable aviation 

fuels are a new thing in the industry and thus well suited as a research topic for 

the thesis. The information that have emerged in the thesis can be utilized 

excellently in the working life. The interviews were conducted excellently and 

comprehensive sample of the Norwegian, Finnish and Swedish aviation fuel 

market and the use of sustainable aviation fuel in the market were obtained, as 

well as the regulations of various countries. The EU-level regulations are also 

well reflected in the study. The challenges of using sustainable aviation fuel are 

well highlighted and it can be well stated that they are similar in different 

markets. The thesis has been carried out excellently and good conclusions have 

been drawn from the current situation. The collaboration with the author went 

excellently and the research is very topical and useful.”  
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Appendix 1: Semi-structured interview form for the Sales Manager, Neste 

Uusiutuvan lentopolttoaineen käyttö Suomessa 18.2.2021 

Vastaajan taustaa 

Sales Manager, Neste 

Teema 1 

Kysymykset 1-2; Tässä teemassa tarkastellaan uusiutuvan lentopolttoaineen käytön 
nykytilannetta Suomessa. 

1. Onko uusiutuvan lentopolttoaineen jakelu jo käynnissä Suomessa? 

2. Millaisia säädöksiä uusiutuvan lentopolttoaineen käyttöön on syntynyt? 

Teema 2 

Kysymys 3; Tässä teemassa tutustutaan tarkemmin uusiutuvan lentopolttoaineen käytön 
piirteisiin, kuten mahdollisiin haasteisiin. 

3. Mikä on osoittautunut erityisen haasteelliseksi uusiutuvan lentopolttoaineen jakelussa? 

Teema 3 

Kysymykset 4-6; Tässä teemassa tarkastellaan uusiutuvan lentopolttoaineen hintamaailmaa. 

4. Miten hinta uusiutuvan lentopolttoaineen hinta eroaa fossiilisen lentopolttoaineen hinnasta? 

5. Mistä hintaero johtuu? 

6. Onko hintaeron pienentämiseksi suunniteltu jotain kompensaatioita? 

Teema 3 

Kysymykset 9–10; Tässä teemassa tarkastellaan uusiutuvan lentopolttoaineen tulevaisuuden 
suunnitelmia ja näkymiä kohdemaassa. 

9. Millaisia konkreettisia tavoitteita uusiutuvan lentopolttoaineen käyttöön on asetettu? 

 Milloin mandaatti luultavasti otettaisiin käyttöön Suomessa? 
 Mikä tulisi luultavimmin olemaan mandaatin prosenttiosuus? 

10. Uskotko, että Suomi tulee pääsemään näihin asetettuihin tavoitteisiinsa? 

 Uskotko, että mandaatti astuu voimaan suunnitellussa aikataulussa? 

Jatkokeskustelua 

Tuleeko mieleen muuta lisättävää tai tarkennettavaa aiheen tiimoilta? 
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Appendix 2: Semi-structured interview form for the Aviation Manager Nordics, Mabanaft 

Use of sustainable aviation fuel in Norway  4.3.2021 

Interviewee’s background 

Aviation Manager Nordics, Mabanaft 

Theme 1 

Questions 1-5; this theme views the current situation of use of sustainable aviation fuel. 

1. In which year and at which airport was sustainable aviation fuel sold for the first time in 
Norway? 

2. How many liters of sustainable aviation fuel has been sold so far? 

3. At which airports is sustainable aviation fuel available? 

4. Which companies supply sustainable aviation fuel? 

5. What is the most commonly used percentage of biomaterial in sustainable aviation fuel? 

Theme 2 

Questions 6-9; this theme explores in more detail the features of the use of sustainable aviation 
fuel, such as regulations and potential challenges. 

6. Does Norway has any plans to raise the mandate percentage? 

7. Are there any other requirements or regulations set for the use of sustainable aviation fuel? 

8. What kind of reception the use of sustainable aviation fuel has received?  

 Has the use of sustainable aviation fuel progressed as planned? 

9. What has been especially challenging in the distribution of sustainable aviation fuel? 

Theme 3 

Questions 10-12; the purpose of this theme is to gain a deeper understanding of the price 
world. 

10. How does the price differ between conventional jet fuel and sustainable aviation fuel? 

11. What is the reason for the price difference? 

12. Will there be any price compensation in the future for sustainable aviation fuel? 

Theme 4 

Questions 13–14; this theme looks at the future plans and prospects for the use of sustainable 
aviation fuel. 

13. What concrete targets have been set for the use of sustainable aviation fuel? 

 Is there a target to sell a certain amount of sustainable aviation fuel by a certain year? 

14. Do you believe that Norway will achieve these mentioned goals? 

Further discussion 

Is there anything you would like to add or specify on this topic? 



  49 

 

 

Appendix 3: Semi-structured interview form for the Vice President, Business Development, 

Neste 

Uusiutuvan lentopolttoaineen käyttö Suomessa 5.3.2021 

Vastaajan taustaa 

Vice President, Business Development, Neste 

Teema 1 

Kysymykset 1-5; Tässä teemassa tarkastellaan uusiutuvan lentopolttoaineen käytön 
nykytilannetta Suomessa. 

1. Onko uusiutuvan lentopolttoaineen jakelu jo käynnissä Suomessa? 

2. Onko asetettu mandaattia siitä, kuinka suuri osuus myydystä lentopolttoaineesta täytyy olla 
vastuullista? 

3. Minkälainen mandaatti tulee olemaan? 

4. Tulisiko uusiutuva lentopolttoaine käyttöön vain Helsinki-Vantaalle, vai myös maakuntiin? 

5. Onko asetettu muita säädöksiä vaatimuksia uusiutuvan lentopolttoaineen käyttöön? 

Teema 2 

Kysymys 6; Tässä teemassa tutustutaan tarkemmin uusiutuvan lentopolttoaineen käytön 
piirteisiin, kuten haasteisiin. 

6. Mikä on ilmennyt erityisen haasteelliseksi uusiutuvan lentopolttoaineen käyttöönotossa? 

Teema 3 

Kysymys 7; Tässä teemassa tarkastellaan uusiutuvan lentopolttoaineen hintamaailmaa. 

7. Mistä uusiutuvan ja fossiilisen lentopolttoaineen hintaero johtuu? 

Teema 3 

Kysymykset 8–9; Tässä teemassa tarkastellaan uusiutuvan lentopolttoaineen tulevaisuuden 
suunnitelmia ja näkymiä kohdemaassa. 

8. Millaisia konkreettisia tavoitteita uusiutuvan lentopolttoaineen käyttöön on asetettu? 

 Onko asetettu tavoitteeksi myydä johonkin vuoteen mennessä tietty määrä uusiutuvaa 
lentopolttoainetta? 

9. Uskotko, että Suomi tulee pääsemään näihin asetettuihin tavoitteisiinsa? 

Jatkokeskustelua 

Tuleeko mieleen muuta lisättävää tai tarkennettavaa aiheen tiimoilta? 
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Appendix 4: Semi-structured interview form for the Head of Commercial Deployment, Neste 

Use of sustainable aviation fuel in Sweden  8.3.2021 

Interviewee’s background 

Head of Commercial Deployment, Neste 

Theme 1 

Questions 1-5; in this theme the purpose is to view the current situation of use of sustainable 
aviation fuel. 

1. In which year and at which airport was sustainable aviation fuel sold for the first time? 

2. How many liters of sustainable aviation fuel has been sold so far? 

3. Which companies supply sustainable aviation fuel? 

4. At which airports is sustainable aviation fuel available? 

5. What is the most commonly used percentage of biomaterial in sustainable aviation fuel? 

Theme 2 

Questions 6-8; this theme explores in more detail the features of the use of sustainable aviation 
fuel, such as regulations and potential challenges. 

6. Is there a mandate for how much of the aviation fuel sold must be sustainable? 

 Will the mandate be increased over time? 

7. Are there any other requirements for the use of SAF in Sweden? 

8. What has been particularly challenging in the distribution of sustainable aviation fuel? 

Theme 3 

Questions 9-10; the purpose of this theme is to gain a deeper understanding of the price world. 

9. How does the price differ from conventional jet fuel? 

10. What is the reason for the price difference? 

11. Is there any price compensation planned for SAF in Sweden? 

Theme 4 

Questions 11–12; this theme looks at the future plans and prospects for the use of sustainable 
aviation fuel. 

12. What concrete targets have been set for the use of sustainable aviation fuel? 

13. Do you believe that Sweden will achieve these goals? 

Further discussion 

Is there anything you would like to add or specify on this topic? 
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Appendix 5: Semi-structured interview form for the Senior Advisor, Neste 

Uusiutuvan lentopolttoaineen käyttö Suomessa 9.3.2021 

Vastaajan taustaa 

Senior Advisor, Neste 

Teema 1 

Kysymykset 1-3: Tässä teemassa tarkastellaan uusiutuvan lentopolttoaineen käytön 
nykytilannetta Suomessa. 

1. Onko uusiutuvaa lentopolttoainetta käytetty Suomessa? 

 Jos kyllä, niin minkälaisiin tarkoituksiin? 

2. Onko uusiutuvan lentopolttoaineen käyttöön asetettu mandaattia Suomessa? 

 Mikä on jarruttanut mandaatin asettamista Suomessa? 

3. Mistä syistä uusiutuvaa lentopolttoainetta ei ole ollut kaupallisessa käytössä ennen 
mandaatin asettamista Suomessa? 

Teema 2 

Kysymys 4: Tässä teemassa tutustutaan tarkemman uusiutuvan lentopolttoaineen käytön 
piirteisiin, kuten haasteisiin. 

4. Mikä on ollut erityisen haasteellista uusiutuvan lentopolttoaineen käyttöönotossa? 

Teema 3 

Kysymys 5; Tässä teemassa tarkastellaan uusiutuvan lentopolttoaineen tulevaisuuden 
suunnitelmia ja näkymiä Suomessa. 

5. Uskotko, että Suomi tulee pääsemään asetettuihin tavoitteisiinsa? 

Jatkokeskustelua 

Tuleeko mieleen muuta lisättävää tai tarkennettavaa aiheen tiimoilta? 
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Appendix 6: Semi-structured interview form for the Senior Advisor, Section for Transport and 

Air Quality, Norwegian Environment Agency 

Use of sustainable aviation fuel in Norway  16.4.2021 

Interviewee’s background 

Senior Advisor, Section for Transport and Air Quality, Norwegian Environment Agency 

Theme 1 

Questions 1-3; in this theme the purpose is to view the current situation of use of sustainable 
aviation fuel. 

1. In which year and at which airport was sustainable aviation fuel commercially used for the 
first time in Norway? 

2. Approximately how many liters of sustainable aviation fuel has been sold so far in Norway? 

3. At which airports is sustainable aviation fuel available in Norway? 

Theme 2 

Questions 6-8; this theme explores in more detail the features of the use of sustainable aviation 
fuel, such as regulations and potential challenges. 

4. Is there a timeline for the blending levels between the years 2020 and 2030? 

5. If no, is there any published information on what kind of levels would be conducted? 

6. Are there any other requirements or regulations set for the use of sustainable aviation fuel in 
Norway? 

7. Has the use of sustainable aviation fuels progressed as planned in Norway? 

8. What has been especially challenging in the use of sustainable aviation fuel in Norway? 

Theme 3 

Questions 11–12; this theme looks at the future plans and prospects for the use of sustainable 
aviation fuel. 

11. What concrete targets have been set for the use of sustainable aviation fuel in Norway? 

12. Do you believe that Norway will achieve these mentioned goals? 

Other topics 

In case something interesting comes into your mind regarding these topics, please feel free to 
add more information. 


