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 This study assesses the customer interest of SAF delivered to the correct airplane claiming the emission reductions. The 
study is conducted both from customer and supplier points of view. Customer point of view consists of a study to the 
private customers and semi structured interviews to airlines and some chosen business customers. 

Aviation as an industry is responsible for about 1.9% of global carbon dioxide emissions due to the fossil fuels burned in 
airplanes. Tackling climate change and limiting global warming needs new solutions and new technologies. Sustainably 
Aviation Fuel (SAF) is a drop in -solution that will cut the CO2 emissions of flying in the future. On a single flight 
compared to conventional fossil JET fuel it can generate up to 80% less greenhouse gas emissions. After the Covid-19 
short term drastic impacts, the airline industry is estimated to grow significantly during the next decades. Estimates vary, 
but 3 - 5% growth a year is a common figure. From emissions point of view this creates challenge where demand for 
flying is growing, but at the same time the emissions should be cut. 

Currently only a few different operating models are used in producing and distributing aviation fuel. Basic JET -fuel is 
produced at a refinery, followed by the addition of required additives and the product batch is officially manufactured 
and certified. From the certification and blending facility - typically a terminal - the fuel is deliver to the airport storage 
tanks, from which it is then delivered to the airplanes by using in to plane trucks or fuel hydrant.    

The survey results were encouraging. Respondents acknowledge the need to cut the emissions and they are hoping 
airlines will use more SAF. Respondents also accept the resulting increased price of flying and are willing to pay– 
however, a very small number of respondents have yet compensated the emissions of their flying, despite the options 
given to do so. Conclusion of the study is that the problem is generally recognized but there are still barriers preventing 
actions. Cost of SAF is the biggest barrier, as well as the non-transparent process and fear of greenwashing. Business 
organizations have developed different kinds of emission gapping services but naturally there is a need for the customers 
and consumers to be willing to pay for those. The services are still somewhat hard to understand, and when customer 
has the opportunity to choose, as long as no mandatory policies in place, the money is quite a strong driver, specially 
with older age groups. 
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1 Introduction 

The global emissions gap is growing. The 1.5-degree goal is gasping for breath. National climate plans 

are falling woefully short. And yet, we are not retreating. We are fighting back. 

United Nations, Secretary General António Guterres 19.12.2022 (UN, 2022) 

Climate change refers to long-term shifts in temperatures and weather patterns. These shifts may 

be natural, such as through variations in the solar cycle. But since the 1800s, human activities 

have been the main driver of climate change primarily due to burning fossil fuels like coal, oil and 

gas. (UN, 2022) 

Burned oil generates carbon dioxide and other greenhouse gasses that accelerate global warming. 

Aviation as an industry is responsible for about 1.9% of global carbon dioxide emissions due to the 

fossil fuels burned in airplanes. Yearly more than 20 million international or domestic flights take 

place. People fly for several important reasons, business, holiday or to visit family. Airplanes are 

the fastest and many times the most convenient way to travel long distances.  

Tackling climate change and limiting global warming needs new solutions and new technologies. 
Sustainably Aviation Fuel (SAF) is a drop in -solution that will cut the CO2 emissions of flying in the 

future. On a single flight compared to conventional fossil JET fuel it can generate up to 80% less 

greenhouse gas emissions. Together with the ramp up of the SAF production the business models 

are evolving with high speed, and they require development to reach the emission reduction target 

set by the industry. 

1.1 Aims and research questions 

Aim of this thesis is to develop SAF offerings at Helsinki-Vantaa airport and develop business 

models related to it. As is, the whole market follows the book and claim system, where molecules 

of sold SAF cannot be distributed to the actual plane that claims the emission reductions. In book 

and claim distribution the physical flow of the product is separated from the claimed emission 

reductions. 

This study assesses the customer interest of SAF delivered to the correct airplane claiming the 

emission reductions. The study is conducted both from customer and supplier points of view. 

Customer point of view consists of a study to the private customers and semi structured interviews 

to airlines and some chosen business customers. This thesis can be used as a pre-study material 

when assessing a possible business case of delivering SAF to the airplanes linked to the claimed 

emission reductions.   
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To reach the aims of this thesis, two main research questions were formed, with a few supporting 

questions to lead into the topic and gain understanding from the customer perspective. Similar 

questions were used in quantitative research for private customers as well as in qualitative semi 

structured interviews with the chosen business customers. 

Q1 “How important for SAF usage is to have the actual SAF molecule in the plane that the 

emission reduction is applied?” 

Q2 “What is the value of being able to deliver the SAF molecule to the actual plane instead of 

mass balance?” 

1.2 Limitations 

This thesis is researching the difference between two business models related to SAF: The mass 

balance / book and claim (how the market works now) and the physical delivery of SAF into the 

wing tip of the actual plane that is claiming the emission reductions. All thought the customer 

survey is done in Finland and the interviewed companies mainly operate at Helsinki-Vantaa airport, 

the same concepts are applicable in other airports as well. Thesis is not covering the challenges of 

the production, feedstock, supply chain, logistics or segregated airport fuel infrastructure of SAF. 

Which all are important and crucial parts of the end-to-end delivery model. Also, the business case 

opportunities, calculations, investments and estimations are not in the scope of this thesis.  

1.3 Definitions  

ASTM - American Society for Testing and Materials 

ASTM International is standardization organization with over 12.000 international standards. 

ASTM D7566-21 (Standard Specification for Aviation Turbine Fuel Containing Synthesized 

Hydrocarbons) is the main standard for SAF conversion process approvals (ASTM 2023). 

SAF – Sustainable Aviation Fuel 

SAF is a commonly used acronym for Sustainable Aviation fuel. Air BP defines it as being 

“produced from sustainable feedstocks and is very similar in its chemistry to traditional fossil jet 

fuel”. (Air BP, What is SAF, 2022). IATA (International Air Transport Association) defines it similarly 

stating: “Sustainable aviation fuel (SAF) is the main term used by the aviation industry to describe 

a nonconventional (fossil derived) aviation fuel” (IATA, What is SAF, 2022).  

SBTI-Targets 
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The SBTi defines and promotes best practice in science-based target setting. Offering a range of 

target-setting resources and guidance, the SBTi independently assesses and approves companies’ 

targets in line with its strict criteria (SBTI 2023). 

JIG – Joint inspection group 

JIG is the world-leading organization for the development of aviation fuel supply standards 

covering the entire supply chain for Aviation Fuels from refinery to wingtip. Its Standards are 

followed by over 100-member organizations globally, operating at more than 2.750 airports and 

supply & distribution locations in over 100 countries (JIG 2023) 

CO2 – Carbon dioxide 

Carbon dioxide (CO2) is a greenhouse gas emitted from burning fossil fuels (such as coal, oil, and 

natural gas), wildfires, and natural processes like volcanic eruptions. CO2 accelerates the global 

warming. 

IATA – International Air Transport Association 

The International Air Transport Association is the trade association for the world’s airlines, 

representing about 300 airlines in 120 countries, thus covering about 83% of total air traffic (IATA 

2023) 

IEA – International Energy Association 

IEA is an association formed by OECD countries to shape energy policies for a secure and 

sustainable future. The IEA has 31 member countries, 11 association countries, and 4 accession 

countries (IEA 2023) 

ICAO – International Civil Aviation Organization 

ICAO is a special organization under the United Nations. Its purpose is to develop aviation 

principles and techniques as well as promote international aviation traffic planning and 

development. ICAO has 193 member countries (ICAO 2023) 

ACI - Airports Council International 

ACI represents the collective interests of airports around the world to promote excellence in the 

aviation industry. ACI has 717 members in 185 countries and 1950 airports (ACI 2023) 

Book and claim 
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Book and claim is a system according to which the SAF distribution works today. This means that 

the physical flow of product is separated from the sustainability claims. Thus, a plane claiming 

emission reductions may not actually be fuelled by SAF. 
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2 Decarbonizing aviation 

As said in the introduction, the global warming is a causing pressure to gap the emissions in all 

sectors of life. Our World in Date presents the global emissions sector by sector from 2020: 

 

Figure 1, Global emissions (Our World in Data 2020) 

From this breakdown can be seen that a many of sectors and processes contribute to global 

emissions. This means there is no single or simple solution to tackle climate change. 

Even within the energy sector, which dominates the graph and accounts for almost three-quarters 

of emissions – there is no silver bullet to fix it all. For example, if we could fully decarbonize our 

electricity supply, we would also need to electrify our heating and road transport fully. And we’d still 

have emissions from shipping and aviation. For us to reach net-zero emissions we need 

innovations across many sectors. Single solutions will not get us there. 

Transport in total is responsible of 16.2% of global greenhouse gas emissions and that is 
dominated by the road transport (11.9%) and followed by aviation (1,9%), ship (1,7%), rail (0,4%) 

and pipeline (0.3%). 81% of aviation emissions come from passenger travel and 19% from freight. 
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In passenger travel 60% of emissions come from international travel, and 40% from domestic. 

(OurWorldInData, 2022) 

 

Figure 1, Greenhouse gas emissions by sector Transport in total is responsible of 15.9% of global 

greenhouse gas emissions and that is dominated by the road transport (11.9%) and followed by 

aviation (1,9%), ship (1,7%) and rail (0,4%)  

At the 77th IATA (International Air Transport Association) Annual General Meeting in Boston 2021, 

a resolution was passed by IATA member airlines committing them to achieving net zero carbon 

emissions from their operations by 2050. (IATA, 2021). After a drastic drop in the emissions due to 

Covid-19, IEA estimates the emissions to keep increasing in coming years.  
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Figure 2, estimation of direct CO2 emissions from aviation in the Net Zero Scenario 2000-2030. 

(IEA, 2022) 

Sustainable Aviation Fuel is considered as one major tool for decarbonizing aviation. Assessments 

vary, but to reach the IATA target of net zero emissions by 2050, a big increase of SAF usage is 

needed. IATA estimates it to cover 60% of emission reductions to reach the net zero target by 

2050. 

2.1 Jet fuel demand and outlooks 

After the Covid-19 short term drastic impacts, the airline industry is estimated to grow significantly 

during the next decades. Estimates vary, but 3 - 5% growth a year is a common figure. Global 

growth is driven mainly by economic growth and growing middle class particularly in Asia. IATA 

estimates that pre-Covid-19 levels will be reached during 2024 and with yearly growth rate of 3.3%, 
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the passenger journeys will rise to 7.8 billion per year by 2040. 

 

Figure 3, Global passenger journeys estimation. IATA, Global Outlook for Air Transport 2022 (IATA 

2022)  

IATA (2022) also estimates that the revenues will catch up pre-covid forecast in 2030-2035, so the 

covid impact remains only short and midterm. ICAO updated the yearly growth rates in their traffic 

forecasts after covid from yearly 4,2% downwards as low as 1,2% in the lowest scenario.  

Table 1, ICAO estimation of traffic forecasts in different scenarios. (ICAO 2022) 

  

10 Year 
(2018-
2028) 

20 Year 
(2018-
2038) 

30 Year 
(2018-
2048 

32 Year 
(2018-
2050) 

Post-Covid LOW 1,2 % 2,4 % 2,8 % 2,9 % 
Post-Covid MID 2,6 % 3,3 % 3,5 % 3,6 % 
Post-Covid HIGH 3,6 % 4,2 % 4,2 % 4,2 % 
Pre-Covid MID 4,2 % 4,2 % 4,2 % 4,2 % 

From emissions point of view this creates challenge where demand for flying is growing, but at the 
same time the emissions should be cut. Sustainable aviation fuel is the single most important way 

of reducing emissions of flying. IATA (2022) estimates SAF being the single most impactful tool to 

cut the emissions in order to reach the net zero target by 2050. Achieving net zero by 2050 will 

require a combination of maximum elimination of emissions at the source, offsetting and carbon 

capture technologies. IATA estimates the SAF covering 65% of the emission reductions. Rest of 

the 35% is to be done by offsets and carbon capture (19%), new technology, electric and hydrogen 

(13%) and by developing infrastructure and operational efficiencies (3%) 
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2.2 SAF production 

Even though for the most parts SAF is a drop in solution which means it is ready for use and not 

requiring any updates to be done for aircrafts, enabling emission cuts via SAF is somewhat time-

consuming. SAF production is not yet on a sufficient level required for significant emission 

reductions, nor are there rules or regulations in place to ensure fair competition. New logistics 

chains will require building and - not insignificantly - customers need to be persuaded to become 

willing to pay for the unavoidable price increases. Also, aviation is a heavily regulated area of 

business due to its safety critical nature, thus in order to fly with new fuels, the producers must 

ensure that those fuels are approved by industry standards.  

2.3 International jet fuel standardizations 

The JIG (Joint Inspection Group) Standards have been developed by JIG Members and endorsed 

by IATA. They define internationally accepted minimum standards for aviation fuel product quality 

control, for the safe and reliable handling of aviation fuel throughout the supply chain and for 

aircraft refueling operations. (JIG, Aviation Fuel quality controls and operating standards for airport 

depots and hydrants, 2021)  

The JIG Standards comprise the following documents: 

 - JIG 1 - Aviation Fuel Quality Control and Operating Standards for Into-plane Fueling Services. 

 - JIG 2 - Aviation Fuel Quality Control and Operating Standards for Airport Depots and Hydrants.  

- JIG 4 - Aviation Fuel Quality Control and Operating Standards for Smaller Airports.  

- EI/JIG Standard 1530 — Quality assurance requirements for the manufacture, storage and 

distribution of aviation fuel to airports.  

- JIG Health, Safety, Security and Environmental Management System Standard (HSSE MS) - for 

Aviation Fuel Facilities. 

ASTM International (American Society for Testing and Materials) is another well-known and 

appreciated body for aerospace standardizations. Their ASTM D7566-21 (Standard Specification 

for Aviation Turbine Fuel Containing Synthesized Hydrocarbons) has approved different 

conversion process to produce sustainable aviation fuels from 2009 onwards. 
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Figure 4, ASTM D7566-21 approvals for different SAF conversion processes. (IATA 2022)  

2.4 Production of Sustainable Aviation Fuel 

Sustainable Aviation Fuel (SAF) is a general term for aviation fuel produced from sustainable 

feedstocks with different technology processes. All have different emission cut rates and 

conversion processes as well as feedstock sources. Today there are nine different standardized 

processes to produce certified SAF (ICAO, 2022) 

Table 2, Conversion processes for SAF (ICAO, 2022) 
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ICAO (International Civil Aviation Organizations) follows up the development of SAF globally. In 

October 2022 ICAO (ICAO, 2022) recognizes there to be: 

- 57 airports distributing SAF. 

- 24 policies adopted or under development. 

- 34,9 billion liters of SAF under offtake agreements. 

- 9 conversion processes certified for aviation. 

- >440k commercial flights flown by utilizing SAF. 

International Energy Association holds a list of SAF related activities. List is growing rapidly and 
almost every day we can see some press releases about either airline starting to use SAF or 

production to be scaled up.  

Table 3, Chosen SAF related initiatives (IEA 2022). 
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SAF is already produced around the world. ICAO holds a map of different facilities and conversion 

processes that are up and running or in planning or construction phase. Not all the plans will 

materialize and there is still a big gap between the production, plans and the expected demand. 

From this map can be easily visualized hot the production is focused to Europe, North America and 

South-east Asia.  
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Figure 5, SAF panned and in operation production sites globally (ICAO 2022).  

IATA estimates that in order to meet the NetZero 2050 targets, the global SAF-production should 

ramp up from current 125 million liters up to 449 billion liters by 2050. This ramp up is substantial, 

henceforth requiring significant investments of time and resources from a number of stakeholders 

such as policymakers, airlines, fuel providers and customers. 

Table 4, SAF production required for Net Zero 2050 (IATA 2022). 

 

To put this in perspective Neste produces c. 100,000 tons of SAF and production will increase to 

1.5 million tons (around 1.875 billion liters) annually by the end of 2023 (Neste, 2022) 

Population of the world is growing and getting wealthier – more and more people in the developing 

countries are able and willing to fly in the future for several purposes. This is driving the growth of 

the aviation in the future. Same time we are in the situation where the emission are accelerating 

the global warming and those must be cut, in order to meet or even get close to the set targets. 

This mismatch generates a challenge for the aviation industry, where the demand is growing but 

the emissions must be decreasing. Solutions are available, but of course they are not easy to 

implement in world scale, they are expensive and no silver bullet is available. Green transition is a 

term that refers to lowering and getting rid of the dependence of the fossil fuels generating CO2-

emissions. Effective green transition requires effective business models, political ambition and at 

the end of the day support from the private customers. As aviation industry is heavily regulated 

there it generates a positive opportunity to regulate also the fuels for example via blending 

mandates. Challenge is that the regulation must be equal to all operators globally to ensure fair 

competition between the airlines, fuel companies and other stakeholders in the whole value chain. 
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3 Theoretical framework 

Business model can be defined as the way in which a company creates, delivers, and captures 

value. It outlines the key components of a company's operations, including its target customers, 

revenue streams, and cost structure (Johnson, Christensen and Kagermann, 2008). Munna (2021) 

presents other different definitions to economic business models such as one from Allan Afuah: 

“Business model can also be seen as a framework for making money. It is the set of activities 

which a firm performs, how it performs them and when it performs them so to offer its customers 

benefits, they want and to earn a profit”. And one from Thomas Wheelen and David Hunger; 

“Business model is a method for making money in the concrete business environment. It is 

consisted of key structural and operational characteristics of company – how company earn and 

create profit” 

Hokkanen (Hokkanen, Walker and Donelly, 2020) refers to Bertolini when assessing the drivers to 

modify business models. When evaluating business model relevancy, one should consider 

competitors’ models, sources of appropriation, external threats, and sustainability of the business. 

Hokkanen also refers to Sorescu et al. how they defined six drivers related to capturing and 

creating value that motivate, incentivize, or force retailers to consider business model 

reconfiguration. First, they highlight opportunities to gain operational efficiency, this includes efforts 

to streamline back-end operations (e.g. sourcing, inventory levels), enhance the store environment 

(e.g. seeking cost reductions and increased profits in-store), and make cost savings (e.g. 

automation, process digitization). Second, opportunities to gain operational effectiveness, such as 

finding ways to maximize probabilities in meeting organizational objectives (e.g. investments 

enabling longer-term profit, or market expansion). Third, opportunities to design lock-in themes, 

which involve the development of mechanisms that minimize customer costs and increase 

switching costs (e.g. memberships, subscriptions, or guarantees). 

3.1 Business model of aviation fuel 

Currently only a few different operating models are used in producing and distributing aviation fuel. 

Basic JET -fuel is produced at a refinery, followed by the addition of required additives and the 

product batch is officially manufactured and certified. From the certification and blending facility - 

typically a terminal - the fuel is delivered to the airport storage tanks, from which it is then delivered 

to the airplanes by using in to plane trucks or fuel hydrant.    

SAF business model typically follows the book and claim pattern / operating model, where the 

physical flow of products is separated from the sustainability claims / emission reductions done by 

the company. This operating model is in common use in the electricity markets - while a customer 
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has the option of switching to green energy today, this is merely a theoretical switch, and the 

electricity provided from their plugs is still sourced the same way as yesterday. Customer can 

switch to green electricity today, but in fact the electricity coming out of the plug is same electricity 

as yesterday.  

As an example, Airports Council International presents the process from Zurich airport that as 

follows: 

 

Figure 6, Supply chain of sustainable aviation fuel (ACI 2022).  

As can be seen from the picture in phase 3 the fossil and sustainable raw materials are combined, 

and thus in practice, the SAF molecules are delivered evenly to all customers. To be able to 

distribute different products to the end customers, segregated supply chains would be required 

from the certification throughout to the into plane fueling. 

3.2 Aviation fuel market segments 

The Aviation fuel market works mainly in business to business (B2B) mode, as no individual 

consumer buys the fuel directly from the distributor. However, the business to consumer (B2C) 

segment is valid in this study, as the consumers are important stakeholder in the whole chain and 

setting the expectations for airlines and also carrying the cost escalation of more expensive fuel. 

B2B refers to transactions or interactions between two or more businesses, as opposed to 

transactions between businesses and individual consumers. In a B2B setting, the focus is on 

meeting the needs of other businesses by providing products or services that support their 

operations or help them achieve their goals. (Kotler and Armstrong, 2005) 

B2B transactions often involve larger quantities of goods or services than B2C transactions, and 

the customers are typically other businesses, government agencies or institutions, rather than 

individual consumers. B2B companies can be manufacturers, suppliers, distributors, or service 
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providers that work together to create a product or service that is then sold to other businesses. 

B2B transactions can be complex and involve multiple stakeholders and decision-makers within 

each company. As a result, B2B sales often require longer sales cycles, larger sales teams, and 

more complex pricing structures. B2B relationships tend to be longer-term and more strategic than 

B2C relationships, with an emphasis on building partnerships and mutually beneficial 

arrangements. (Chen 2022) 

Business-to-consumer (B2C) refers to the exchange of goods, services, or information between a 
business and individual consumers who are the end-users of the products or services offered. In 

B2C transactions, businesses typically target consumers through advertising and marketing efforts, 

and consumers make their purchases based on their personal needs, preferences, and purchasing 

power. In B2C transactions, businesses are typically focused on creating and maintaining strong 

relationships with their customers through effective branding, marketing, and customer service 

strategies. This involves understanding the needs and preferences of individual consumers, 

tailoring products and services to meet those needs, and providing exceptional customer 

experiences that encourage loyalty and repeat business. B2C models can take on different forms 

depending on the nature of the product or service being offered and the target consumer 

demographic. For example, some B2C models are focused on offering low-cost, high-volume 

products to a mass consumer audience, while others are focused on providing high-end, 

personalized products or services to a smaller, more niche audience. (Kenton, 2023)  

3.3 Service design and offering development 

When developing the fuel offering in the context of current business models, it must be done 

together with the customer. Instead of thinking the fuel to be the bad necessity of flying but looking 

the whole fuel supply as an emission reduction service, it gives the possibility to develop it by using 

the service design and offering development tools. The role of service design and process has 

developed during the years. Services has moved from being uncelebrated necessity of the 

manufacturing economy to boost the growth and currently being the modern way of value creation 

and innovation (Miettinen & Valtonen 2013, 96). In 2020, services were the largest economic 

activity in the EU measured in terms of gross value added (GVA) generated. Services accounted 

for 73% of the EU’s total GVA, followed by industry and construction (25%) and agriculture (2%) 

(Eurostat 2020). “This increasing role has been fully recognized of late with a flourishing of 

innovation studies and policy programs aimed at deepening the understanding and at supporting 

the development of the service sector” ). As of late, the classical opposition between products and 

services has also been criticized (Miettinen & Valtonen 2013, 96). 
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The Copenhagen institute of interaction design defines service design to be an emerging field 

focused on the creation of well thought trough experiences using a combination of intangible and 

tangible mediums. It provides numerous benefits to the end user experience when applied to 

sectors such as retail, banking, transportation and healthcare (Stickdonrn & Schneider 2011, 30). 

Stefan Moritz has simplified the service design to help innovate (create new) or improve (existing) 

services to make them more useful, usable, desirable for clients and efficient as well as effective 

for organizations. It is a new holistic, multi-disciplinary, integrative field (Stickdorn & Schneider 

2011, 31). Mager is highlights the client point of view by noting that service design aims to ensure 

service interfaces are useful, usable and desirable from clients point of views and on the other 

hand effective, efficient and distinctive from the suppliers point of view (Stickdorn & Schneider 

2011, 31). 

Service design is a systematic way to approach development of services both analytically and 

intuitively (Tuulaniemi 2011, 10). Service design can help companies to solve and develop 

complex challenges and it can help companies to reach direct or indirect benefits to business 

(Koivisto, Säynäjäkangas & Forsberg, 2019, 151). For this thesis the direct benefits are new 

business models and increased revenues, indirect again customer knowledge and trust built with 

the customer when developing services together, for example. Other indirect and internal benefits 

of the service design for the organization can be (Tuulaniemi 2011, 98): 

- It defines and develops innovation process. 

- Gives tools for development and combines customer and business aspects. 

- Defines the organization's resources that bring the biggest value to customer. 

- Ensures that the service offering is tested to match customer needs before making 

investments to the production. 

- Finds aspects to lower production costs of the service. 

Service design is an interdisciplinary approach that combines different methods and tools from 

various disciplines. It is a new way of thinking as opposed to a new stand-alone academic 

discipline (Stickdorn & Schneider 2011, 28)  

Stickdorn & Schneider (2011, 34) argues that as there is no common definition for service design. 

Instead of defining the process, they approach the topic by way of thinking needed. They have 

defined five core principles to cover the service design process. First of their lenses is about being 

customer or user-centered. It highlights the need to genuinely understand the customer beyond the 

statistical and empirical analysis. Gaining authentic customer insights includes the application of 

methods and tools that enable the service designer to slip into the customers shoes and 

understand their individual service experience and its wider context. In this thesis this was done in 

interviews for chose b2b customers.  
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Second lens is about service design being co-creative. This means to develop the services 

together with different identified stakeholders. There are variety of methods and tools for gaining 

genuine insights from different user perspectives in the creation of services and for the 

development, prototyping and testing of these service concepts. On added benefit to co-creation 

during the design process is that it facilitates a smooth interaction between the stakeholders during 

the actual service launch which is essential for sustainable customer and employee satisfaction.  

Third lens Stickdorn and Schneider present is sequencing. Service design process should 
deconstruct the service process into single touchpoints and interactions. Service moments are then 

created by combining these. This lens is more important when putting together a service in field of 

b2c, but also relevant for business-to-business customers. Target of this is to keep a sense of 

expectation without exacting strain upon the customer. Stikcdorn and Schneider compare top class 

services to stage plays. Audience only sees what is happening on the stage, but in that case the 

service moment also includes multiple backstage processes to support the actors on the stage. 

With good sequencing the interest of customer (or audience) can be held trough out the play or 

service process.  

Fourth lens is about evidencing. It means that intangible services should be visualized in terms of 

physical artefacts. Evidencing is super important in the case of SAF deliveries, where the value 

(less greenhouse gases) the customer buys is very intangible. Evidencing can occur in a variety of 

forms: bills, mail, emails, brochures, signs, souvenirs, or other products. These add a tangible 

component to what would otherwise have been an intangible experience.  

Last lens is about being holistic. It means that it is very important to keep the big picture. Genuinely 

working in the holistic way is an illusion, it is simply impossible to consider evert single aspect of 

the service. However, the intention should always be to see the wider context in which a service 

process takes place. Stickdorn and Schneider summarizes that service design thinking supports 

the co-operation of different discipline towards the goal of corporate success trough enhanced 

customer experiences, employee satisfaction and integration of sophisticated technological 

processes in pursuing corporate objectives.   

Design Council’s “double diamond” -process (Koivisto et al. 2019, 43), which consists of four main 

phases and Tuulaniemi (2011) have defined the service design process quite similarly. In Double-

Diamond process there are four phases and in Tuulaniemi´s model five phases, last phase being 

the loop back to the beginning by assessing the process.  

Double Diamond model: 



 

 

 20 

 

Figure 7. Double diamond model (Koivisto et al. 2019) 

Tuulaniemis quite similar 5 step process in his book (Tuulaniemi 2011, 127-128). Tuulaniemi adds 

the fifth element of assessing the success, which is important part. This is also in link with 

commonly known continual improvement tool, the PDCA-circle. There the development loop goes 

on and on trough four steps; Plan – Do – Check – Act.  

 

Figure 8. 5 step process of service design (Tuulaniemi 2011) 

For the purpose of this thesis the combination of the above described approaches was used. As 

the first concept of the desired product was outlined in the very beginning, the focus was on 

research and gaining customer understanding.  
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This thesis focuses on exploring the ways of creating more and new value to the customer. Second 

research question is Q2 “What is the value of being able to deliver the SAF molecule to the actual 

plane instead of mass balance”. This value is complicated to define, as it is intangible from the 

customer point of view. Value can be defined according to the traditional industrial mindset as 

embedded in physical products. “Services as they do substantiate into a physical outcome, are not 

contributing to wealth accumulation, while consumers are perceived as ´destroying´ of any 

accumulated value” (Miettinen & Valtonen, 2013, 97). In contemporary view of value instead, 

consumers take part and co-create value by interacting with producers and other stakeholders.  

Tuulaniemi defines the value to be the link between benefit and price: Value is the benefit the 

stakeholder experiences (Tuulaniemi, 2011, 30). In this context the value investigated and 

captured is about having the SAF in the actual plane instead of just having the emission reduction 

claims.  

The value that the customer experiences is coming from the interactions between the company 

and customer in different channels. The customer defines the value created based on the 

expectation and subjective experience of the service received. For the company, the value of a 

single customer is materialized by how many times the customer uses the service(s), how much 

money the customer is willing to spend and how profitable the customer is for the company 

(Tuulaniemi 2011, 33).  

Tuulaniemi (2011) refers to the Business Model Generation by Alexander Osterwalder and Yves 

Pigneur to list the elements of value creation: Brand and status help us to make daily choices and 

to communicate our values by choosing sergeant brands. Significant value is created by making 

the service easy to use. This requires understanding of customer needs and behaviors to make 

services as simple to use as possible.  Price does not equal to the value, but for example selling 

expensive product with lower price can create significant value to price sensitive customer. Design 

of the product is important, but it is hard to measure the impact of a design in a product, as it is 

very subjective. Features can be added or combined to products and services that can generate 

added value. Many services help and solve some customer needs (like laundry service) so they 

generate value for customer by simplifying life and save time and effort. Value can be also created 

by making it easier for the customer to reach the services or products. It can happen by bringing 

the service closer to the customer or making it some other way more accessible, like ice-cream 

vans driving around the neighborhoods. Many services help the customer to save time and money. 

Many industries have directed the customer to self-service to lower the costs and in some cases 

saving time as well. For added value the products can be finetuned to match the exact needs of 

the customer. Early adapters may find some added value when consuming products and services 

that are fresh on the market. This value is not very sustainable as there are always new and better 
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services coming to the market. For example, guarantee for the product adds value to the customer 

who wants to mitigate the risk of bad quality product or service. 

3.4 Theoretical conclusion 

Aviation fuel is of course a key component of all the business cases related to aviation as industry. 

According to IATA Fuel fact sheet (2022) the airlines fuel bills are around 30% of operating 

expenses. Customer of the airline doesn't pay for the fuel directly as it is part of the total price of 

the flight. Customer doesn't also notice the difference in experience when flying with a traditional 

fossil fuel or SAF blend. There for the value customer gets for paying more for better fuel, is 

intangible. That means that the service design has the challenge of making the value visible and 

clear to the customer, in order to make him or her pay more for the use of better fuel. Same 

challenge is with the business to business customers, such as freight companies. However, in 

todays business context hey are often reporting their total emissions to their customers, so the 

value of emitting less is more tangible. It requires tight co-operation and partnerships with the 

customers to develop business models related to SAF. There is always the customers customer 

present in the value chain and all parts of the chain must benefit of the developed business model. 

Presented double diamond model is good tool to develop model as it is highlighting the customer 

problem to be solved. Aim of the study is to get more clarity to the customer problem, and also to 

understand if the assumed problem (issues of book and claim) is really a problem from customer 

point of view to be solved or not. Presented current business models do not fully support all the 

values SAF has, but on the other hand they are easy to adapt.  
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4 Methods and data collection  

In this business context of selling JET fuel there are customers and the customers customers 

present. In some cases fuel providers customers can be for example a freight customer who uses 

a certain airline to deliver their goods. The freight company might buy the SAF from a fuel 

company that is then burned in the engine of the airline, in this case the freight company would be 

eligible for emission reductions generated by the SAF. Airlines also have private and business 

customers. Due to this complexity of the market set up, the chosen approach utilizes two different 

methods: survey to private customers and semi-structured interviews of chosen airlines and a 

freight company. 

Table 5, Interview and survey details 

Method Sample / respondents Date and duration 

Customer Survey  N=1000 Finnish respondents, 
By IROResearch Oy 

12.-22.6.2022 

Interview Sales director, Private Airline 
company 

17.8.2022 – 1h 

 

Interview Head of Cluster, Freight and 
Cargo 

24.8.2022 – 1h 

 

Interview Head of fuel & Senior 
sustainability manager, Airline 
company 

25.8.2022 – 1h 

 

 

4.1 Research approach 

Service design is a customer-centric approach to creating and improving services that focuses on 

the customer experience. This is a beneficial approach when developing a service for customers, 

as the goal is to create a good service experience. Target of service design is to create good 

service experience including all customers in the customer chain as well as the serving 

organization (Ojasalo et al. 3.5). Service design should always be proactive to identify visible and 

hidden needs of a potential customer (Tuulaniemi 2011, 73). As part of service design, I approach 

the topic via user research. That includes gathering data from customers about their needs and 

expectations of a service. This method helps to identify the needs and preferences of the 

customers and to determine how they want the service to be designed. Some of the sources of 

user research include surveys, interviews, observation, and feedback from customers. 
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Another topical trend has been to highlight customer dominant logic, in which the focus is on the 

need to pay attention to the interaction between customer and company (Koivisto et al 2019, 19). 

Service design approach was very co-creative, including interviews, surveys and workshops with 

internal stakeholders. When setting the customer at the center of the service design process, it 

was necessary to understand that there is more than just one customer group and each group 

possesses different needs and expectations (Stickdorn & Schneider, 2011, 38). In this thesis it was 

decided to study the opportunity for service development separately for business-to-business 

groups of cargo, private flights and airlines.  

4.2 Quantitative research 

Quantitative research is a research method where data is analyzed numerically. This means that 
topics and themes are generally assessed with numbers. Quantitative research again answers to 

questions such as “how many, how much and how often?” (Vilkka 2007, 14). In quantitative 

research the researchers get the research data in numbers and groups the qualitative data to 

numerical format. He or she presents the results in numbers and analyzes and explains the 

relevant information by words. He or she explains the correlations or de-correlations of different 

topics and results (Vilkka 2007,14). Increasing the customer understanding and surveying the 

expectations, needs and targets of the customer is the most critical phase of service design. 

Customer surveys in service design mean exactly the data collection from the material that can be 

utilized to direct the planning of the service and process (Tuulaniemi 2011, 142). Results of the 

survey were analyzed by comparing how respondents with different background data respond to 

different questions. The whole respondent group of 1000 is assessed together to get common 

insight of the group. Data is summarized and visualized to gain insights and findings.  

4.3 Semi-structured interviews 

Gaining understanding from limited number of stakeholders. Vilkka (2015, 124) states that semi-

structured interview might be the most common way of research interviews. When conducting a 

semi-structured interview, the most relevant topics and themes are that area mandatory to assess 

to answer the research questions are chosen. It is irrelevant in which order the themes are covered 

during the interview. The target is that the responder is able to give views on all themes and that 

the themes are covered in a natural order. Semi-structured interviews are not only a data collection 

method for qualitative research but can also be used for quantitative research (Hirsjärvi et al, 2005, 

197). Results of the interviews are analyzed thematically by grouping topics and themes from the 

interviews for conclusions. Thematic analysis is a qualitative research method used to identify, 

analyze, and interpret patterns or themes within qualitative data. Thematic analysis can be applied 
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to various types of qualitative data, including interviews, focus groups, surveys, observations, and 

written documents. (Braun & Clarke, 2006) 

4.4 Customer survey 

As part of the thesis, a survey to Finnish private customers was organized to understand 

viewpoints about the topic. #Tuhat suomalaista# by IROResearch Oy – study was done over the 

internet during 14.-22.6.2022.  Survey was done in Finnish. Survey error marginal is approximately 

3,2% 

Gender, age, education, occupation, income and residence of the respondents were collected to 

understand the background of those surveyed. 

Survey questions: 

1. I believe SAF is one of the most important measures to cut the emissions of flying in future. 

2. How much you would be willing to pay more to use fully renewable SAF in typical 200eur 

flight from Helsinki to London? 

3. If you pay more for use of SAF, how important to you would it be that it would be used on 

the exact plane you fly with? 

4. Estimate how much greenhouse gas emissions are generated from one economy-class 

flight from Helsinki to London? 

5. Have you thought about compensate your own greenhouse gas emissions of flying? 

6. Have you reduced flying due emissions? 

7. Would you hope that the airlines would use more SAF, even though it would increase the 

price of tickets by 50%? 

4.5 Airline and B2B interviews 

I interviewed three airlines that operate from Helsinki-Vantaa. This included two major ones 
operating commercial passenger flights and one operating mainly private flights and some other 

special flights. The B2B interview was conducted with a major freight company offering a wide 

range of freight services, airfreight being one of them. Interviews were done during summer of 

2022 as online meetings. All companies interviewed are customers of my employer Neste 

Markkinointi Oy. 

In all interviews the goal was to find out 

− “How important for SAF usage is to have the actual SAF-molecule in the plane that the 

emission reduction is applied?”   
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−  “What is the value of being able to deliver the SAF-molecule to the actual plane instead of 

mass balance?”  

−  “How the voluntary market is working compared to the mandate-market from customer 

point of view?” 

−  “How much customers are willing to pay to decarbonize emissions of flying?”  

−  “How much customers know about emissions and how SAF is seen as a solution?” 
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5 Results and findings 

In general, the survey results were encouraging. Respondents acknowledge the need to cut the 

emissions and they are hoping airlines will use more SAF. Respondents also accept the resulting 

increased price of flying and are willing to pay– however, a very small number of respondents have 

yet compensated the emissions of their flying, despite the options given to do so. One interesting 

general finding is that females tend to be more positive towards reduction of emissions with SAF. 

5.1 Private customer study results 

Respondents believe strongly that the SAF is one of the most important measures to cut emissions 

in the future. 79% of respondents agree or strongly agree with this statement. 

 

 

Figure 12. I believe SAF is one of the most important measures to cut the emissions of flying in 

future, N=1000 

 

Females agree more (85%) than males (73%). These results are significantly higher than average 

results. Between different age groups there are no big differences – youngest respondents  
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Figure 13. I believe SAF is one of the most important measures to cut the emissions of flying in 

future, N=1000 

In open comments, there was lot of people acknowledging the problem. SAF was also recognized 

commonly as one important solution to it, also other aspects like smarter routing and simply 

reducing flying were identified as solutions to cut emissions in the future.   

“It is easy to use and put into use because it does not require major technical changes to 
the machines themselves and can be used together with current fuel.” 

“Something must be done about the emissions of flying.” 

“There are few other options, and the urban millennial wants to fly on vacation despite 
environmental issues and climate change.” 

“Flying can also be reduced.” 

“Renewable fuel will certainly improve the situation, however, I believe that smarter flight 
routing (= fewer half-empty flights) would help better.” 
 

Because SAF is more expensive than the traditional fossil JET fuel, it means more expensive flight 

tickets. Here the willingness to pay more was assessed by asking how much more would customer 

be willing to pay for 100% use of SAF on a regular 200eur flight from Helsinki to London. Notable 

that only 50-50 blend of SAF and traditional fuel is approved by standards at this point.  Clear 

majority of the respondents is willing to pay more for use of SAF: 
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Figure 14. Average on how much more customer is willing to pay more on 200eur flight from 

Helsinki to London fo the 100% use of SAF N=1000. 

On average, respondents claim the willingness to pay 44eur extra. 28% of the respondents claim 

to be willing to pay over 50eur more, increasing the price of the 200eur ticket by over 25%.  

Age group 65+ were most the ones most willing to pay 49eur or average (significantly higher than 
average).  

 

Figure 15. How much more customer is willing to pay more on 200eur flight from Helsinki to 

London fo the 100% use of SAF, N=1000. 
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From income perspective, it is notable that the respondents with the highest level of income are 

willing to pay the least. Respondents with the household total income over 70.000€ a year are 

willing to pay 40€ more and then on the other end the respondents with the household less than 

30.000€ a year are willing to pay over 48€.  

“Reasonable compensation for higher manufacturing costs.” 

“I rarely fly, so I can compensate the fuel quite a bit." 

“Not to be paid by the customers.” 

“Flying is already expensive.” 

“Yes, you can pay a third more to save the earth for the next generations.” 

 

As presented in the business models, the current market is working in “book and claim” where the 

physical flow of products is separated from the emission reductions. In the survey this dilemma and 

importance of having the SAF in the actual plane the customer flies with, was also assessed. 55% 

of the respondents find it somewhat or very important to have the SAF in the actual plane they are 

flying. Females (62%) find it more important than males (48%).  

 

Figure 16. If you pay more for use of SAF, how important to you would it be that it would be used 

on the exact plane you fly with? N=1000. 

In the youngest age group studied (18-24), the most common answer (40%) was that it is very 

important to have the SAF in the right plane. When comparing responses from different income 

levels, there were no big changes in answers.  

“If I fly, I want to get my money's worth.” 
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“The main thing is that the emissions decrease at least a little.” 

“It seems unfair and someone doesn't pay for renewable fuel but still flies the same plane 
as those who do. Although atmospheric emissions are not affected in the end games.” 

“Otherwise, we go to the fact that it looks good on paper, in reality no measures are taken.” 

“In general, its effect should be felt on all flights. but maybe the willingness to pay would be 
better affected if you could be sure that this particular flight will damage the climate less.” 

 

In the survey there was also a general question to asses emissions generated from a regular 

economy flight from Helsinki to London. Purpose of this question was to estimate how aware the 

respondents are about the emissions. The correct answer was c. 400kg, with 22% of respondents 

either guessing or knowing this. Most common answer (60%) was “ I Don’t know”.  

 

Figure 17. Estimate how much greenhouse gas emissions are generated from one economy-class 
flight from Helsinki to London? N=1000 

54% of the youngest age group was correct in their answer, thus indicating that they are likely 
more aware of the emissions than others.  

There are many commercial compensating options available for the customers, some airlines are 

also offering these as part of the flight ticket purchase process. As a total, 410 respondents out of 

1000 have (80) or thought about (330) compensating the emissions of their flights.  
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Figure 18. Have you thought about compensate your own greenhouse gas emissions of flying? 

N=1000 

Again, females more (50%) than males (30%). Youngest people (18-24) have thought about it 

considerably more often than others, 63% in total – this is probably a combination of younger 

generation in general being more aware of the climate change and that they might not fully be 

paying for the flights. The age group 35-44 have compensated clearly more than average – which 

to me is positive sign. In the end I am comparing some questions together but clearly there is still a 

gap between “thinking about it” and actually “doing it”. 

Chosen open comments: 

“The last time I flew, emission compensation was not available. Now, if I were to fly, I would 
definitely compensate.” 

“I pay attention to my own carbon footprint.” 

“Everything possible must be done for the future of our children.” 

“I don't think there is any evidence yet, whether we will do anything about it or just collect 
the money.” 

“I haven't flown or booked flights myself yet, so I'll be happy to do it when it becomes 
relevant. I want to help keep the earth as good a place as possible <3” 

“I don't fly. In the future, I will find out the possibilities to compensate.” 

 

Probably the most efficient way of reducing the emissions of flying is to actually reduce the amount 

of flying, of course that is not always possible but in the survey already 35% of the respondents 
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say that they have reduced flying due to the emissions it generates. Mostly this is in the oldest age 

group (41%) and with pensioners (43%).  

 

Figure 19. Have you reduced flying due emissions? N=1000 

Another interesting point is with the youngest age group: 39% of them have reduced flying and 

33% of them are thinking to reduce it. If compared for example with the age group of 45-54, the 

difference is significant; 66% of 45-55 years old have not and will not reduce flying, but with 

youngest group it is only 27% who will not reduce flying.  

Chosen open comments: 

“Air travel is not necessary for me, so it's easy to reduce.” 

“I fly quite a bit anyway, but I try to avoid it.” 

“Some breaks are needed here and tourism is one of the few, I compensate by cycling to 
work and I don't own a car” 

“However, the reason is the pandemic rather than the emissions. But I have previously 
used the train instead of flying when it has been possible.” 

“I want to make a difference.” 

In most of the cases, the customer cannot decide directly what fuel the airline or airplane is using. 

35% of respondents would like airlines to use more SAF and 45% would like it to happen, if the 

price difference would not be that big. 
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Figure 20. Would you hope that the airlines would use more SAF, even though it would increase 

the price of tickets by 50%? 

Females are hoping for more SAF than the males. Also, in the youngest age group only 4% are not 

hoping the airlines to use more SAF.  

“I might not be able to afford to fly anymore.” 

“Ecology is important, but on the other hand, this would only emphasize people's inequality, 
i.e.” “Travel would only be possible for the rich.” 

“If you want to fly, you can afford to pay.” 

“If you want to continue flying, you have to make it much, much more environmentally 
sustainable.” 

“Of course, travelers have to pay. Rising costs cannot be left to be covered by the 
companies. So the driver pays himself, and not the oil company on behalf of the customer.” 

“The prices are already high.” 

5.2 Airline and B2V customer interviews 

The purposes of the interviews were to investigate opportunities to develop SAF logistics in 

Helsinki-Vantaa and find out how potential customers of this service view the current situation. Two 

airlines and one B2B customer (a global freight company) were interviewed. All interviews began 

with a brief introduction on the previously conducted consumer survey: 
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Figure 21, Customer survey results  

Experience so far  

 

The interviewed private airline is mainly conducting charter (business) flights to their customer. 

They have some experience of purchasing “book and claim” -style SAF during 2021. At the time 

they used as 35% blend in their operations. According to their previous experience of the 

interviewed private airline, especially when selling spot flights and offering the customer the 

opportunity to use SAF, the customer quite often either wanted to know whether the SAF will be in 

the actual plane, or then they assumed it to be. 

“Specially with “spot flights” customers question how the SAF is refueled and will it be in the 

actual plane they use” 

Customers who buy a series of flights and choose to use SAF, do not that much concern 

themselves on whether the SAF is in the right plane or not, so long as they can claim the emission 

reductions.  

“Bigger customer who buys many flights doesn't care that much if the SAF is in the right 

plane or not” 

Other interviewed bigger airline has also experience on the topic. Interest has not been too high 

mainly higher price. 

“Corporate customers not so active - price sensitive”  
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The company has purchased SAF and offer their customers the possibility to compensate for their 

flight emissions. So far, it is only about 1% of the customers who have chosen to compensate the 

emission via the service provided by the airline. In their service, the customer can choose the 

amount of compensation done by SAF and with offsets – usually the ones who choose to 

compensate choose somewhere around 5% of SAF and 95% offsets. Where the actual SAF is 

then used (if purchased) haven't raised question among their private customers 

“No questions about where the fueling is happening - as long as price is OK that’s enough.”  

The intervied cargo airline have created their own “Carbon X”-services, where the customer can 

already today choose to compensate their freight emissions with different options. So far it has not 

been that easy to sell carbon products to customers customers. 

“Buy & sell model does not seem to work – carbon products are allocated to own use.” 

Customers customers  

 

Cargo airline said that when talking with their customers about SAF in airfreight, the general 

thought is that SAF is delivered to the actual plane, then when it is explained that it is not in this 

actual plane etc. it gets complicated and challenging to convince the customer of the value added 

by using more SAF. 

“Assumption from customers is that there is physical delivery.” 

 They also highlighted the importance of reporting and being able to allocate the volumes to the 

right customer, as in most of the cases there are always several freight customers using the 

services of a same flight. To ensure reaching companies’ climate goals, they must be able to track 

the use of SAF in the value chain. The private airline has major customers, who have an 

opportunity to require use of SAF, but they have for most cases chosen not to build in such 

requirements at this point. 

“Big customers have the opportunity to use SAF in contracts - but haven't done it - 
difference between the speak and actions is still big.” 

 On issue related to the topic for this airline is that when they fly all around the Europe it would not 

be enough for them to refuel it only at home base in Helsinki-Vantaa. Bigger airline see that the 

private customers are not that interested in where the actual fueling happens. On cargo and with 

B2B customers, they see that the Science based targets are pushing the companies further.  

“Physical vs mass balance not raising from customer discussions, it would be nice additional.” 
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Future opportunities  

 

One interesting opportunity the ability to deliver SAF-molecules to correct plane would generate is 

to have “SAF-routes” for example between Helsinki and Stockholm, that would then operate with 

high SAF-blend 

“Reoccurring flight makes more sense.” 

In this market the private customers are also maybe more willing to pay for SAF, this kind of 

standardized flight would also make sense from emission reporting and communicative points of 

views. Also, the opportunity to create a “green HUB” at Helsinki-Vantaa would benefit not only via 

emission reductions but would also have a positive impact on the public image. Cargo airline sees 

also that their goal is also that the emission reductions that they offer to their customers occur as 

close as possible to the customer operations.  

“Our goal is that the emission reduction is happening as close to the customer as possible.“ 

“SAF allocated to customers operations is demanded.” 

The company sees it beneficial if it wer possible to deliver SAF to the actual plane, but they are a 

bit pessimistic if the customers would be willing to pay more for this service. 

“Not sure if they are willing to pay more for the physical delivery to the plane.” 

In the interview of the private airline it came up also the challenge of communicating the use of 
SAF to some customers. It is known that some airlines publicly say that “we fly with SAF” and in 

reality, there might be one flight or some small 1% blend used somewhere and rest is still fossil 

based. This enhanced the need of clarity and visibility and some simplicity around the SAF. Very 

low SAF-blends are not supported. 

“Blend of 30-40% would be minimum to make it relevant.” 

“Less than 50 would be the right ratio for SAF vs fossil jet fuel.” 

Consumer behaviour is together with the legislation at the end of the day driving the change. 

Based on the interviews of the consumers  

“Consumers want SAF either included as a mandatory option across all flights or purchased 
during the flight booking process.” 
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5.2 Key finding from the data 

As said, the gap between considerations and action is still quite big. According to the study, 8% 

have already compensated the emissions, but 35% hope that airlines would use more SAF, even 

though it would be more expensive. So, you could argue that 35% rely on policies and decision 

makers to make it mandatory for all – hence they could compensate today as well, but are not 

doing it yet for some reason.  It could be that respondents don’t know how to compensate, or it is 

not too clear process now.  

Females tend to be more positive towards SAF and favor cutting emissions. Also, from this study it 

is visible that the younger generation is more concerned about the emissions and maybe on the 

edge of transforming thought into actions.  

When putting some questions together, it can be seen for example that from those people who 

have already compensated their flying emissions 62% find it somewhat or very important that the 

SAF is in the actual plane they fly with.  

38% of those who find it somewhat or very important that the SAF is in the actual plane, have 

thought about compensating the emission, but only 8% have done it. This 38% is an interesting 

customer group, since they are thinking about it, but have not yet done it. Could we get them to 

invest in sustainable fuel and lower emissions if there would be option with SAF being delivered to 

the actual plane they fly with. Having the SAF delivered to the actual plane they fly with, may have 

the potential to action this thinking. 

 

5.3 Validity and reliability 

Heale and Twycross (2015) split the validity of a study into three segments; Content validity, 

construct validity and criterion validity. They define validity as the extent to which a concept is 

accurately measured in a quantitative study.  

Table 6 types of validity (Heale & Twycross 2015). 

Type of validity Description 

Content validity 

The extent to which a research instrument accurately 

measures all aspects of a construct 
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Construct validity 

The extent to which a research instrument (or tool) 

measures the intended construct 

Criterion validity 

The extent to which a research instrument is related to 

other instruments that measure the same variables 

 

This study was scoped to cover respondents' views on sustainable aviation fuel and flying in 

general from emission point of view. It covers the chosen aspects.  

Construction validity is hard to assess on this study, as it is about views of the respondents. Also 
as the responses were only analyzed in groups, it may not be possible to have high construction 

validity. One clear finding to decrease the construction validity is that way more of the respondents 

say to be willing to pay for compensating the emissions compared to the ones who say that they 

would like to pay for less emissions.  

Criterion validity seems to be well in place, as similar results have come up from similar previous 

studies. For example, the resulted willingness to pay more is reflecting the results of a previous 

study in other countries done by Neste. Also, airline feedback to the result of people compensating 

was in line with their experience of paid compensations by their customers.  

Reliability relates to consistency of a measure and can also be divided into three categories; 

Homogeneity (internal consistency), stability and equivalence. As an example of reliable survey, 

the participant should give approximately the same responses to the same questions (Heale and 

Twycroos 2015).  

Table 7 Attributes of reliability (Heale & Twcross, 2015) 

Attributes Description 

Homogeneity (or 

internal 

concistency) 

The extent to which all the items on a scale measure one 

construct 

Stability 

The consistency of results using an instrument with 

repeated testing 
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Equivalence 

Consistency among responses of multiple users of an 

instrument, or among alternate forms of an instrument 

No internal consistency, stability or equivalence was calculated to this survey. 
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6 Discussion 

Business organizations have developed different kinds of emission gapping services but naturally 

there is a need for the customers and consumers to be willing to pay for those. The services are 

still somewhat hard to understand, and when customer has the opportunity to choose, as long as 

no mandatory policies in place, the money is quite a strong driver, specially with older age groups.  

As defined earlier by Miettinen & Valtonen (2013) in contemporary view of value consumers take 

part and co-create value by interacting with producers and other stakeholders. Development of 

sales of SAF is something where value is in cutting the emissions of flying which should be mutual 

interest of all stakeholders including the company itself. As also Tuulaniemi (2011) defined value to 

be the link between benefit and price. In this case the benefit of using SAF is the cut of the 

emissions, which is to some extent, complicated factor to make visible for the private customer. In 

business to business segment it is more easy, as all companies these days need to report 

emissions from their business. Current business models do not acknowledge or fully fulfill the need 

for transparency in some customer segments. Specially this was seen with private customers as 

well as private airlines. In the theory models of service design the important part is defining the 

problem. Based on the research the problem assumed (SAF not filled to the actual plane) is real 

problem for only some customer segments.  

Main research questions of the thesis were: 

Q1 “How important for SAF usage is to have the actual SAF molecule in the plane that the 

emission reduction is applied?” 

Q2 “What is the value of being able to deliver the SAF molecule to the actual plane instead of 

mass balance?” 

For question one the surveys and interviews show that it varies in different customer segments. 

For private customers and private airlines it is more important than to the bigger Airline, Cargo 

company was somewhere in the middle. All see it positive and at least “nice to have”. Second 

question related to the value was harder to capture and quantify. Of course in the customer survey 

came up a concrete number what customers are willing to pay more for reducing the emissions, 

but there is still the gap of willing and actually paying.  

6.1 Conclusions 

Conclusion of the study is that the problem is generally recognized but there are still barriers 

preventing actions. Cost of SAF is the biggest barrier, as well as the non-transparent process and 

fear of greenwashing. Conclusions also vary quite a bit with different customer groups. 
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Private customers 

Consumers acknowledge the SAF as a solution to gap the emissions. They would like the airlines 

to use more SAF, and claim willingness to pay more, but still today only few percent are doing it, 

with the addition of a good 1/3 thinking about compensating in some way. For those who pay 

today, it would be important to have the SAF in the actual plane they fly with. Could we get more to 

pay for SAF if the clarity of the use would be enhanced? 

Airlines 

They would like there to be a certain flight powered with SAF from HEL, so there would need to be 

continuous supply. If it is physical, it’s a nice additional value, but not necessary. Airlines are 

dependent of their customer behaviors and there the price of the flight is still big decision maker for 

may of the customer. Individuals do not need to report emissions of their life so there is no official 

pressure to cut the emissions.  

Cargo 

Cargo customers expect there to be a physical delivery. The most important thing is to be able to 

track the use and report the sustainability impact in the value chain as reduced Scope 3 emissions. 

Some cargo companies are more advanced and already offering SAF-powered deliveries and the 

visibility to delivery emissions to their customers. Trackability and reportability is the key, as it is 

rarely only one customer of the cargo plane.  

Private airline 

The high end customers, who purchase single flights, do not understand the current model with no 

physical SAF at Helsinki-Vantaa. They need a concrete way to communicate the impact. Physical 

delivery would allow them to scale the SAF use, which they currently cannot do. Most commonly it 

is only one individual customer who buys the flight service, so it is more simple to sell the idea of 

using SAF instead of fossil use – in this case it would me very beneficial to be then able to fuel that 

plane with actual SAF instead of just claiming the emission reductions and the SAF to be used 

somewhere at the airport.  

Supply Chain 

Supply chain was not in the original scope of this thesis but it came up quite a bit during the 

process. Challenge is that in order to offer separate products for airlines (traditional fossil fuel and 

SAF), the fuel operator needs to have fully segregated systems for the whole value chain. In most 

cases this means the production, shipping from the production site to coastal terminal, blending of 
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the product, distribution terminal, road logistics to the airport fuel facilities, airport fuel facilities and 

lastly the in to plane trucks from the airport fuel facility to wing of the airplane. 

6.2 Managerial implications 

As said, technically the solution is available. Customers understand that the emissions need to be 

lowered, but they are not fully approving the cost of it. For this kind of service to actualize, it would 

need some developments of the supply chain and investments in the infrastructure, but most 

importantly, customer willingness to pay for lower emissions. Planned policies on SAF-mandates 

will also challenge this kind of delivery model as then in every liter of JET fuel is agreed amount of 

sustainable aviation fuel.  

In the background questions of the private customer survey it would have been good to find out the 

flying behaviors ( e.g. frequency, leisure or business) of respondents. As this was not studied, no 

understanding of the correlation of spend on flights vs. willingness to pay more was gained.It might 

be relatively easy to say that flying should be more expensive and done more in sustainable way, if 

flying is not relevant for the responder. 
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