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Executive Summary 

This paper is a Master Thesis for the MIB course on Copenhagen Business School. The 

project has been carried on for Scandinavian Airline Systems. In response to climate change 

mitigation and in the process of reducing their CO2 emissions, SAS has expressed their desire 

to use aviation biofuels in the near future, as soon as they will be available on the market; we 

have developed a four level strategy road map that identifies potential strategic opportunities 

for SAS to enter the biofuel industry.  

Great amounts of uncertainties are linked with biomass and biofuel technologies, thus 

controlling risks are essential in order to enter the industry. Numerous stakeholders are 

involved, such as; politicians, airline associations and companies, suppliers, certification 

processors, customers, NGOs, experts etc… and they all have to be taken into consideration. 

SAS has the opportunity of reducing the uncertainties by being upfront and create dialogue 

with the stakeholders and by making political interference; they have the opportunity of 

gaining advantages through shaping adequate regulations and avoid harmful risks. 

This first step allows SAS to move on to the second stage: setting up a supply-chain. This is 

costly due to the large infrastructure and production sites needed. However, trough the 

development of partnerships and close collaboration with biofuels suppliers, SAS might lead 

tremendous system improvements, that further results in costs reductions. Such a strategy will 

be resource consuming and need strong commitments, therefore it is essential that the 

underlying uncertainty has been reduced and risks are under control.  

Our third stage implies the opportunity to create competitive first-mover advantages by 

adding value to the SAS brand through an engagement in biofuels, and hereby increase 

revenues. Through a branding strategy, SAS is able create new business models such as e.g. 

becoming a biofuel distributor. Such investments might be risky and irreversible but have a 

strong potential of product differentiation and revenues. 

Then the final level of our strategic road map will only be reachable if SAS has followed the 

prior levels without having encounter major issues. The opportunity of enhancing the brand 

value and awareness might offer sustained competitive advantage. The difficulty resides in 

keeping the high level of quality through continuously scanning risks and uncertainties due to 

the high irreversibility level of this stage. If SAS succeed and devote sufficient resources, this 

stage might open a total new area of improvements, and this could give birth to innovative 

business practices that could change the rules of the game within sustainable aviation.   
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1. Introduction  

1.1. The necessity of the aviation industry 

Since the beginning of aviation, this industry has contributed tremendously to the global 

society and today 2.2 billion passengers are annually transported worldwide. The aviation 

industry has contributed to expansion and development of markets, such as tourism and 

multinational businesses, and is by far the most rapid in the world. Through this industry 

millions of jobs have been created that have opened up to opportunities and contributed to 

economic growth worldwide. The many possibilities that aviation has given to the world, 

have increased the quality of life in many aspects all humankind. 

Today 40% of all international tourists travel by air, which contribute to the economy in a 

great deal, especially in the third-world countries that in several cases have build their society 

on the income of tourism. Besides the economic factor a far more subjective factor such as 

contribution to lifestyle quality is also directly linked to aviation. The popularity of leisure 

flights is linked to the very busy lifestyle of this century and creates experiences, memories 

and most of all relaxation to the world’s society. The enlightening of new cultures has 

broadened the horizons of the world and tributes to political involvement, statements and 

general human rights globally. People have the opportunity of experiencing a new lifestyle 

and culture for long-term periods as it is possible for friends and family to make frequent 

visits, even on the other side of the world. The development of world languages has increased 

and contributed to an international business trade, not only of goods but also of brains. The 

expansion of trading possibilities has played a big role in the development of world 

technologies and economies. The market is now open to the whole world and all societies 

have the distributional opportunity of participating.   

Besides the contribution to the general international business market, the aviation industry 

supports 29 million jobs globally and hereof 15.5 million jobs through aviations catalytically 

impact on tourism. Direct jobs directly connected to aviation reach a number of 5 million. 900 

airline companies, 22,000 aircrafts and 160 air navigation providers give the foundation for a 

large network of suppliers and operators as well as in-air employees. The aviation impact on 

the global economy including direct and indirect jobs is estimated at USD 2,960 billion 

equivalent to 8 % world GDP. Further 25% of all companies’ sales are dependent on air 
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transport and 70% of businesses report that serving a bigger market is a key benefit for using 

air services1.  

 

1.2. The environmental impacts of the aviation industry 

Despite the positive aspects, the aviation industry is also responsible for part of the world 

climate change. The global transportation sector is responsible for 14% of total global CO2 

emissions and the aviation industry is responsible for 13% of the emission in this sector (See 

Appendix 1.). The energy consumption of the Danish transport sector, on 225 PJ in 2007 (16.1 

mill. T CO2, 31.7%2 of total annual CO2 emission in DK) counts for approximately 1/3 of the 

country’s total energy consumption. This is an increase of 32% since 1990 and is the most 

growing sector in the country. As the second largest consumer, aviation has had the highest 

increase, with a total of 42% since 19903 and contributes with a total annual amount of 

2,876,000T CO2 (Tons CO-eqv. 5,753,000)4. The aviation industry is attentive towards this 

and recognizes the damaging impact it has on the climate change. Prior to the COP15 

meeting, held in Copenhagen Dec. 2009, the aviation industry was upfront, climate 

associations were formed, goals were determined and the general view of “polluter pays” was 

accepted.  

Today the industry is putting all efforts into reducing the current 2% global CO2 emissions 

that it is responsible for. 3% of all man-made pollution comes from aviation and this is 

estimated to increase up to 5% in 2050. The annual growth of air traffic is estimated to 5%, 

equivalent to 2-3% annual increase of CO2 emissions. The industry is making an effort to 

prevent further pollution and via lighter planes and new technologies e.g. winglets, through 

this the industry has improved the fuel efficiency by 70% in the past 40 years. The 

international goal is to reduce that number further by 25% in 20205, 50% reduction of noise 

and CO2 emissions and 80% reduction of NOx
6. The severe climate change demands us to 

reduce our emissions immediately, in order to avoid more damage, and time is scarce. 

Technology improvements on the aircrafts can only contribute reduction to a certain point and 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

1 http://www.atag.org/content/showfacts.asp?folderid=430&level1=2&level2=430& 
2 http://www.ens.dk/Documents/Netboghandel%20%20publikationer/Energi%F8konomi%20og%20-

statistik/2009/HTML/energi_08/html/kap08.htm 
3 http://www.ens.dk/daDK/KlimaOgCO2/Transport/Genereltomtransportogenergiforbrug/Sider/Forside.aspx 
4 http://ida.dk/News/Dagsordener/Klima/Documents/Fagligt%20notat%20om%20luftfart_august.pdf 
5 http://www.iata.org/whatwedo/environment/Pages/climate_change.aspx 
6 http://www.iata.org/whatwedo/environment/Pages/laq.aspx 
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the Green House Gas (GHG) emissions can only be reduced if the use of fossil fuels is 

diminished.  

Another factor that is vital to find a solution is the scarcity of fossil fuels. In 2008, total 

worldwide energy consumption was 474 ()*+,-.(/"(474!1018 J) with 80 to 90% derived from 

the combustion of fossil fuels7
"(See Appendix 2.). Several sources point towards the fact that 

most of our fossil fuels will have diminished within 50 years8. Though there are some 

uncertainties about the actual and the factual remaining resources, the global society must 

develop alternative energies in order to keep the standard of living in the western world. The 

world climate is changing, the realization hereof is clear and the world has recognized its 

impact and the responsibility to be taken. Governments all over the world are presenting plans 

for national and international businesses that have the purpose of reducing CO2 emissions 

considerably. 

 

1.3. The potential role of Scandinavian Airline Systems 

Scandinavian Airline System (SAS) was founded in 1946, since then they have contributed to 

cultural enlightening, job opportunities and a rapid connection to the world for all 

Scandinavians. Access to and from Scandinavia has been provided by SAS for more than six 

decades. Concerned about its environmental impacts as well as the future development in the 

industry, SAS has set up a range of internal goals that have the purpose of reducing CO2 

emissions with 20% by 2020 regardless of increase in traffic and one of SAS’ six main goals 

is to be among the first to use certified biofuel when it becomes commercially available. In 

order for this to be fulfilled the company is very proactive: to reach these goals, the company 

is investing resources and exploring possible solutions that could lower emissions as much as 

possible.  

The biofuel industry has been criticized heavily from its previous performances, and with 

good reason, but the industry now believes that the product is finally ready for certification as 

aviation fuel and that a prosper future of commercialized biofuel lies ahead. SAS desires to 

engage in this industry in order to meet their environmental goals and gain advantages in the 

airline industry, but the biofuel business is a uncertain market where several barriers must be 

overcome, large risks are at stake and conflicts might occur.  

 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

7 Statistical Review of Energy 2009, BP 
8 http://www.bionomicfuel.com/fossil-fuels-reserves-will-not-last-long/ 
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2. Problem statement  

The scope of the paper is outlined through a problem statement together with several research 

questions. As the project became more defined, further research questions were developed 

and more precisely formulated with influence from research as well as theories from our MIB 

curriculum and our Minor on Sustainability Businesses. The idea and the specific angle on the 

project were determined based on our interest in sustainability and renewable energies, and 

through dialogues with our supervisor and our contact person in SAS, Martin Porsgaard, 

Director of sustainability and Environment at SAS. Scandinavian Airline System has decided 

to engage actively in the biofuel industry, in order to comply with and to be prepared for 

future environmental regulations. Besides regulatory compliance, the motivation behind this 

initiative also embraces the amount of opportunities that lies within this engagement. SAS 

strongly believes in biofuel as the primary source of alternative energy for aviation. Through 

networks, SAS is currently engaging in the process of a biofuel development for aviation. 

However uncertainties and risks lie ahead, and many barriers must be overcome in order for 

this to be successful, thus a thorough analysis is needed in order to establish a sustainable 

business case that will give a strategic advantage for SAS. 

 

Main Research Question: 

What are the opportunities for SAS to use biofuels in a competitive strategy? 

 

Following our principal research question, we will develop our project through three main 

analyses: an external analysis, an internal analysis and an elaboration of a strategic 

development. Thus further research questions have been established within the three analyses. 

 

The External Analysis – Further Questions: 

1 Who are the different stakeholders involved and what are their current and future roles in 

the development of biofuels? 

1 How is the aviation industry and SAS subdued to any current and future political 

frameworks? 

1 Can regulations create opportunities? 

1 What challenges must be managed in order to create entry in the biofuels industry and to 

speed up the rate of adoption of biofuels? 
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The Internal Analysis – Further Questions: 

1 What are the resources of SAS? 

1 Which of these resources represent a clear competitive advantage toward the 

competition? 

1 Which resources have the potential to create a sustained competitive advantage? 

 

The Strategic Development– Further Questions: 

1 What are the potential strategic developments for SAS? 

1 How can SAS create a competitive advantage by entering the biofuels market? 

1 Is a First-Mover advantage conceivable for SAS? 

1 What are the levels of reversibility for each strategic option? 

 

3. Methodology 

Our main interest in this assignment has been to analyze the opportunities for SAS to enter 

the biofuels industry with a competitive advantage. We have strived to examine the external 

as well as the internal factors that could prevent or permit SAS to develop a specific strategy 

regarding its future biofuels supplies. We have based our analysis on findings and a selection 

of different sources meanwhile using a carefully selected theoretical body of knowledge from 

the MIB-program curriculum. 

 

3.1. The perspective 

This project will be developed with an objective perspective on behalf of SAS. This means 

that uncertainties and opportunities linked with aviation and biofuels will be outlined in the 

process of developing an appropriate biofuels strategy for SAS. 

 

3.2. Literature Review 

This part constitutes a presentation of the theories we have used from the curriculum to 

support our analysis of SAS’s current position and future developments in the biofuel 

industry.  

 

Macro Environment Analysis 

There are many aspects that must be considered when an organization plans to enter a new 

business. First, a company has many stakeholders and it is important to consider their 
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opinions and manage their power adequately (Newcombe, 2003), as well as developing 

interactions and external collaboration approaches to enhance knowledge sharing (Harryson, 

2006). Second, governmental rules and regulations are playing a decisive role and can heavily 

influence a company’s innovation process (Porter and van der Linde, 1995). Additionally, 

strict domestic environmental regulation can anticipate international regulation trends, thus 

developing advantages for domestic firms by rethinking products and processes (Rugman and 

Verbeke, 1998). Third, the economical aspect is essential due to the potential system failures 

that might occur between the demonstration stage and the commercialization stage (Foxon et 

al., 2004). Fourth, in order to get a deeper understanding of the future developments and 

diffusion of a technology, an analysis of the Innovation Life Cycle (Utterback, 1994) as well 

as an analysis of the factors that affect the rate of adoption of an innovation is needed 

(Rogers, 2003). Additionally, companies have to understand and manage the potential 

negative environmental impacts associated with new technology, thus a Life Cycle Analysis 

is required (Svoboda, 1995). 

 

SAS Internal Analysis 

Companies are holding different categories of resources: physical, human, organizational, 

financial and intangible. The internal resources represent strengths or barriers for the 

company to elaborate and implement business strategies, which have the primary objective of 

creating sources of sustainable competitive advantage. Thus, an identification and a definition 

of a company’s resources will outline the potential valuable, rare, imperfectly imitable and 

non-substitutable capabilities that could provide sustainable competitive advantage (Barney, 

1991). 

 

Strategic Analysis 

By being conscious about the environment as well as proactive on developing innovative and 

sustainable solutions, companies can create sustainable competitive advantages. 

Environmental concerned companies can choose many approaches: shape stricter regulations, 

manage risks, reduce environmental costs, differentiate products, access new markets and 

design a great image in the public (Esty and Winston, 2009; Reinhardt, 1999; Orsato, 2006). 

Implementing environmental strategies depend on the maturity level of the company in terms 

of sustainability positioning and designing innovative solutions, thus when engaging in 

sustainability the company will develop in different stages (Nidumolu, 2009). In a fierce 

competitive industry, being first on the market means gaining first-mover advantages in terms 
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of the ability to earn positive economic profits, by seizing advantageous opportunities as a 

pioneer company, through the utilization of company resources (Lieberman and Montgomery, 

1988). However, first-mover advantages can also be influenced by certain external situations 

or circumstances that are beyond control from the company (Suarez and Lanzolla, 2005). 

Then, different opportunities are synonyms of diverse risks levels; therefore looking at the 

level of external uncertainties as well as the level of a company resource commitment will 

highlight the reversibility levels of strategic options (Rugman and Verbeke, 1998). 

 

3.3. Primary and Secondary Data 

Primary data have mainly been collected through interviews with key individuals that have 

relevant knowledge. In fact, three interviews have been conducted in face-to-face interaction 

with Martin Porsgaard, Director of sustainability and Environment at SAS, and one interview 

with Claus Felby, from The Faculty of Life Sciences at the Copenhagen University. These 

interviews provided us with information and inside knowledge that would not have been 

accessible via existing material. Each interview has been transcribed as soon as possible, 

usually in the days following the interview. Additionally, we have been invited by Martin 

Porsgaard to join the Sustainable Biofuels Network during three of their meetings, which has 

given us a large quantity of relevant information through presentations and following 

discussions. We have contacted the members of this network directly to get their opinions on 

collaboration opportunities. Furthermore a considerably large amount of secondary data has 

been collected, mainly published articles, websites, reports and presentations from 

researchers, airlines associations, governments and companies. We have combined our 

information from interviews with data coming from official sources to get an understanding 

about the current situation. Therefore, the data used for carrying out this assignment consist of 

a thorough combination of primary and secondary data. This data has been structured via a 

selected number of theories from the master program Management of Innovation and 

Business Development (MIB) and the Minor on Sustainable Business.  

 

3.4. Validation and Reliability 

For evaluation of our research we have looked at the reliability and validity aspect of the data. 

By being a group of two researchers, we have a common understanding of the information 

that has been available to us through meetings and interviews, as well as a collective 

perspective on theories, articles and other relevant material, with which we have combined 
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several data collections while framing the study by several related theories. This has given us 

the capability of creating a coherent project. At last, we have continuously communicated 

with the interviewed persons to ensure that our interpretations were consistent with their 

views and opinions. 

 

3.5. Delimitations 

This project is facing six different aspects of limitations. First, it is obvious that the 

interviewed persons are biased and influenced by their personal background, education, 

training and working position. Consequently, the interviews may present weakness on the 

validity. Second, SAS wants to use biofuels as its source of alternative energy and this 

involve many stakeholders in the process. Due to the time and size limitations of the project, 

we were not able to neither contact nor discuss all the different groups of stakeholders. 

Therefore, this project presents the principal views and implications of the most obvious 

stakeholders that SAS have to take into account. Third, another aspect to delimitations is the 

climate change problematic. The underlying issues are so wide and global; sustainability is a 

complex topic that demand many different expertises in order to get a total understanding. 

This is why we have decided to interview Claus Felby, from The Faculty of Life Sciences at 

the Copenhagen University, to give us his views on biofuels and on sustainability, in order to 

get a deeper understanding of the subject. Fourth, we have decided to limit our analysis 

geographically. This is why the project is mainly focused on the European and the 

Scandinavian airline markets, which are the areas where SAS is mostly operating and the 

geographical location we ourselves have an understanding of. Moreover, our primary focus is 

Denmark because Martin Porsgaard, Director of sustainability and Environment at SAS, was 

our principal contact and focuses mainly on the situation of Copenhagen Airport. 

Additionally, we were in contact with the Sustainable Biofuels Network, from where a 

substantial part of our information and data came from. In fact, this network has for focal 

point the Danish situation regarding biofuels for aviation. Fifth, no material on big oil 

suppliers (Statoil, Total, Q8, …) has been included, due to the prioritized focus of the project. 

Thus our analysis of the current situation of biofuel suppliers will not represent the pure 

reality of the market. Then, sixth, we limit our use of theoretical material to what we found 

was relevant in terms of our research questions. Additionally any changes that have occurred 

during or after our project development must be taken into consideration. 
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3.6. Criticism 

During the process many ideas and strategic directions had to be discarded. Originally we 

decided to only look at the uncertainties of entering the biofuel industry, but very quickly it 

came to our knowledge that it was not a question of whether to enter the industry, but rather 

on when. Our focus then turned to how SAS could elaborate partnership collaborations in 

order to carry out a supply chain, e.g. with shipping as this industry resemble aviation in 

terms of international transportation. However, Maersk Line that is already a network partner 

with SAS declined any suggestion in that direction. Additionally we have attempted to 

conduct interviews with both Maersk and Novozymes, but the exchange of information was 

very limited and they did not devote sufficient time and resources to answer our questions 

adequately. Our attempts have also expanded to collect relevant material from the large oil 

companies, but were disregarded due to time and space limits. However an analysis of their 

role in the biofuel industry would have given the project a wider perspective and perhaps 

opened up opportunities. One thing that has caused us trouble is the development of the 

internal analysis, as SAS was not willing to provide us with any information on brand value 

or other customer’s analyses. The only resource we had regarding this was the annual reports 

as well as the SAS website. Thus assumptions drawn from our own perceptions can “color” 

the conclusions hereof.  

 

3.7. The Structure of the assignment  

Through this paper several factors have been analyzed, which we believe could have the most 

significant impact on SAS on their decision to enter the biofuels industry. Our problem 

statement, from which our research questions result, creates the frame for the structure of the 

project. We will answer the research questions in a chronological way to our best faculty. The 

assignment is constructed on three different bodies of analysis, external, internal and strategic.  

The airline and the biofuels industry are very complex industries and as a result we are doing 

our best to present their relations as clear and logical as possible. 
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3.8. An overview of the paper 

The project will begin with a case description, where important information will be presented 

in order for the reader to get an overview of the different areas developed in the analysis. 

Following, the analysis is based on three sections, that each include different factors that we 

believe influence SAS’ decisions on how to enter the biofuel industry. The first section will 

discuss the macro environment factors that play a critical role in shaping the future of 

biofuels. We have chosen to focus on stakeholders, regulatory matters, the technological 

trajectory, and the economical and social aspects. The second part of the analysis includes a 

definition of the resources of SAS, and their specific capabilities that can be assemble to 

create a sustainable advantage. The third part highlights the future strategic opportunities for 

SAS. Based on our findings from the external and the internal parts of the analysis, along with 

a strategy map constituted from relevant theories we have developed a strategy road map for 

Figure 1. The Structure of the Project 
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biofuel. This further includes a section of the opportunities for SAS to gain first mover 

advantages from the strategic approaches, along with an analysis of the level of reversibility.  

Finally our conclusions are presented, based on the most important findings throughout the 

external and the internal analysis, as well as our strategic suggestion for SAS in terms of 

entering the biofuel industry advantageously.  

     

 

 

 

 

 

 

 

 

 

"

4. Case Description 

Through a growing pressure of global sustainability, the transportation industry, here 

including aviation, is being forced to take responsibility for its environmental damaging 

activities. International government authorities as well as airlines associations are working to 

bring down the damaging impact that aviation has on the climate. SAS has expressed their 

desire on using biofuels as a primary source of energy, an area that lies ye undiscovered for 

them. But obviously, a company like SAS will not enter a market just because it’s an 

environmental friendly business; profits and value must be available. The ideal situation for 

SAS is to create a “win-win” scenario: better environmental performance for the society as 

well as a better financial performance for the company.  

 

4.1. Scandinavian Airline System 

SAS was established in 1946 as the result of a merger between three Scandinavian 

companies; Det Danske Luftartselskab AS, Det Norske Luftartselsak AS, and Svensk 

Interkontinental Lufttrafik AB. The company is 50% owned by the three Scandinavian states 

(21.4% for the Swedish government, 14.3% for the Danish government and 14.3% for the 

Figure 2. Overview of the analysis’ sections 

!
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Norwegian government) and 50% owned by private shareholders (where 7.6% is owned by 

the Knut and Alice Wallenberg’s Foundation) The SAS shares are traded on the Stockholm 

Stock exchanges (primary listing) as well as Copenhagen and Oslo stock exchanges. The SAS 

Group is composed of three different entities: Scandinavian Airlines, Widerøe and Blue1. 

SAS is the Nordic region’s largest carrier and the market leader in Sweden, Norway and 

Denmark and has been named Europe’s most punctual airline in 2009 and 2010. SAS carried 

21.4 million passengers to 100 destinations in 2009 on 707 scheduled daily departures. 

Widerøe is the largest regional airlines in the Nordic countries and carried 2.1 million 

passengers to 36 domestic and seven international destinations in 2009. Blue1 is Finland’s 

second-biggest airline and carried a total of 1.5 million passengers to 10 domestic and 14 

international destinations in 2009. The number of passengers for the entire SAS Group in 

2009 totaled 24.9 million, which represents a decrease of 14.1% compared to 2008. The 

average number of employees has also decreased from 24,635 employees in 2008 to 18,786 

employees in 2009 due to the actual financial situation and the implementation of a new SAS 

Core strategy (See section 4.1.2.The Strategy – Core SAS). Moreover SAS is a founding 

member of Star Alliance, the world’s largest airline alliance composed of 26 companies that 

carry over half a billion passengers every year. Through cooperating airlines, the SAS group 

offers flexible value-for-money air travel services with a focus on products and services that 

meet the needs of business travelers in the Nordic region. The focus is on the company core 

competence, which has been on business travel in the North for decades. 

 

 

 

 

 

 

 

 

Figure 3. The SAS Business Concept 
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4.1.1. The financial situation 

In 2009, the Earnings Before Taxes (EBT) reached -3,423 MSEK compared to -969 MSEK in 

2008 due to decrease in revenue resulting from a decrease in passenger volume. Though this 

resulted in lower CO2 emissions it was all due to unlucky reasons like the financial crisis and 

the Icelandic volcano and due to the tough competition in the airline industry considering the 

low cost airlines. The SAS group has been severely affected by the crisis and the loss was 

approximately SKK 8 billion in 2008-2009. The organization was forced to lay off staff or 

make leave agreements. Planes were grounded and in total 57 routes were cancelled and 

capacity was reduced by -16.3 %, which led to a 14.1% passenger drop. SAS decided to make 

a change of strategy and developed the CORE SAS, that has the purpose of cutting all 

unnecessary costs and focus on their core competence, the Scandinavian market, where their 

market share outdo a total of 37%9.  

 

4.1.2. The Strategy - CORE SAS 

In response to the current global operating environment and the internal challenges, SAS has 

developed a new strategy, CORE SAS. This new strategy approach has been implemented 

since February 2009 in order to strengthen its long-term position as a competitive and 

profitable airline company by streamlining and simplifying the organization. This strategy is 

linked with new cost-saving initiatives and has the goal of recovering the financial situation in 

SAS and is based on five pillars (See appendix 3.)
10. 

 

4.1.3. SAS and Sustainability 

4.1.3.1. The vision of SAS 

The environmental vision of SAS is to be leader in work towards sustainable development in 

air transport, thus contributing to sustainable social progress. SAS intends to have the most 

ambitious long-term environmental program in the airline industry. For SAS, the industry’s 

environmental work is taking place in four areas: New technology (breakthroughs, Alternative 

fuels, improve aerodynamics), Infrastructure (Single Sky, Green approaches), Operational 

measures (Fuel saving program) and Economic instruments (Emissions trading, Taxes, 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

9 SAS Group Annual report and Sustainability Report 2009 
10 SAS Group Annual Report and Sustainability Report 2009 
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charges, regulations)11. SAS is working towards adapting to the environment and reduce 

environmental damage. 

 

4.1.3.2. Environmental targets and measures 

The long-term objective of SAS is to fly without greenhouse gases emissions by around 2050, 

which is consistent with the IATA vision (see section 4.2.3.1.The International Air Transport 

Association). The principal target for SAS is the mid-term goal of 20% lower emissions by 

2020 included traffic growth. Therefore SAS has stated six main environmental objectives for 

the 2008-2011 period (See appendix 4.).  

 

4.2. The Airline Industry 

4.2.1. The Current and future situation of the airline industry  

The global financial crisis has severely harmed the aviation industry, according to IATA the 

loss of the airline companies in total has reached US$11 billion in 200912, and revenues have 

dropped to US$ 483 billion compared to US$ 564 billion in 2008, thus leading to critical 

measures for the companies. The crisis came with all the negative possible impacts, but here 

in 2010, it seems like there is a turning point and the airline sector is beginning to slowly 

recover. Profitability is moving into the right direction, revenue forecasts are expecting to 

reach US$ 545 billion13 and 76% of the airline companies expect to improve their profitability 

over the next year. IATA announced that compared to May 2009 passenger number have 

increased by 11.7%14. But even so this infatuation with future profitability, airline companies 

will not necessarily all return to profit in 2010. In June 2010, IATA forecasts predict a global 

profit of US$ 2.5 billion in 2010, which represent a tremendous improvement compared to 

IATA forecast of January and April 2010. The forecasts also anticipate a worldwide growth 

by 7.1% of the passenger traffic and an expansion of air traffic by 18.5%, which should give 

the airline companies confidence in the future.  

 

 “The global economy is recovering from the crisis much more quickly than could have been 

anticipated. Airlines are benefiting from a strong traffic rebound that is pushing the industry 

into the back. We thought that it would take at least three years to recover the US$ 81 billion 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

11 SAS Group Annual Report and Sustainability Report 2009 
12 IATA Economics briefing airline business confidence index, Jan. 2010 
13 IATA Press release, 7th June 2010 
14 http://www.iata.org/pressroom/pr/Pages/2010-06-29-01.aspx 
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(14.3%) drop in revenues in 2009. But the US$ 62 billion top line improvement this year puts 

us about 75% on the way to pre-crisis levels” 

 Giovanni Bisignagni 

IATA Director General and CE0 

07.06.2010 

 

Nevertheless, Europe is not expecting these levels of profits for the year 2010 and the 

forecasts indicates a loss of US$ 2.8 billion for 2010. This can be explained by several 

factors: the slow economic recovery, the social movements such as strikes, the Euro currency 

crisis and the natural disaster of the eruption of the Icelandic volcano Eyjafjallajokull. Indeed 

2009 and the beginning of 2010 have been tough for the European airline market and 

especially for SAS, which has been seriously damaged due to the ashes clouds of the 

Icelandic volcano. SAS estimated that the negative effect on earnings was between US$ 6 and 

US$ 11 millions per day15. Even if the European airline market is still in the red, a weak 

growth is expected however the progress varies depending on which regions the airlines are 

operate in, “It is the first time you have such a divided situation”, said Giovanni Bisignagni. 

This critical point can be explained by the fierce competition situation that goes on in the 

European, and especially on the Scandinavian airline market, where passenger volumes 

indicate, that it is facing a large overcapacity from the airline companies, where SAS, 

Norwegian and Cimber Sterling are fighting fiercely in order to get a piece of the pie16. On a 

global level, the airline industry has reduced its capacity by 3% when the demand has 

decreased around 3.5%. The resources to survive are currently lacking thus a shake out in the 

industry is likely to happen in the near future. SAS will have to strive to stay alive in these 

difficult times especially with the market share increase of low cost companies, which can 

offer lower prices compared to a company like SAS, in a time where the yield on tickets is 

already at the lowest and for SAS was reduced by -5.2% in 200917.  

 

4.2.2. The Competitive Landscape 

The world airline market is divided into three large passenger alliances: Star Alliance (28 

airlines members, 627 million annual passengers18), Sky Team (13 airlines members, 384 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

15 SAS Group 1st interim report 2010 
16 http://epn.dk/brancher/transport/luft/article2001549.ece 
17 SAS Group Annual report and Sustainability Report 2009 
18 http://www.staralliance.com 
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million annual passengers19) and One world (11 airlines members, 328 million annual 

passengers20). These alliances provide a network of connectivity and convenience for 

passengers as well as a marketing branding to help travelers in their connections within 

countries. SAS is a founder airline member of Star Alliance, which was created in May 1997, 

through this alliance SAS is developing partnerships with other selected airlines like a well 

developed joint venture with Lufthansa, that have been active since the creation of Star 

alliance, for traffic between Scandinavia and Germany. Regarding the direct competition in 

the European market (see appendix 5.a.), SAS is facing the competition of major airline 

companies such as Lufthansa, Air France-KLM, Air Berlin, British Arways, Ryanair, EasyJet, 

etc… In 2009, SAS has carried a total of 24.9 million passengers; in the same time its Star 

Alliance partner Lufthansa has carried 76.5 million passengers21. These figure shows that 

SAS is not one of the leading airlines in Europe. Nevertheless, SAS is focusing on the Nordic 

home market, where SAS is mostly facing the competition of Norwegian, Cimber Sterling, 

Ryanair and Finnair. In the Nordic Region, SAS is leading the market with 45% of the market 

share, its first competitor Norwegian obtained 20% of the market shares in 2009 (see 

appendix 5.b.). 

 

4.2.3. The Regulatory Framework 

The aviation legislations are based on standards that have been adopted within the 

international aviation organizations. In fact, the airline industry is subdued by a large number 

of organizations and institutions according to the area of regulation. Therefore our 

presentation and analysis of the regulatory framework will only involve those organizations, 

with the most responsibility in setting regulations and standards within environmental areas.  

 

4.2.3.1. The International Air Transport Association 

The International Air Transport Association (IATA)
22

 is comprised of some 230 airlines, 

which represent 93% of the scheduled international air traffic. For 60 years it has developed 

commercial standards that has built the global aviation industry. IATA’s mission is to 

represent, lead and serve the airline industry and improve the understanding and awareness of 

the industry among the decision makers. The association is lobbying for challenging 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

19 http://www.skyteam.com 
20 http://www.oneworld.com 
21 SAS Group Annual Report and Sustainability Report 2009 
22 http://www.iata.org/whatwedo/industry-affairs/Pages/index.aspx 
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unreasonable rules and charges, as well as striving for fair regulation. Amongst others one of 

the main priorities of the association is to minimize the impact of air transport on the 

environment. Supported by a large number of airline companies, IATA has adopted a 

voluntary fuel efficiency goal of 1.5% in order to reduce CO2 emissions (per revenue tone 

kilometer) by at least 25% by 2020, compared to 2005 levels, a goal of carbon-neutral growth 

by 2020 and a goal of reducing CO2 emissions by 50% by 2050. IATA manages regulatory 

affairs and policy matters on behalf of its airline members, here including SAS. The 

association and its members have a vision of achieving carbon neutral growth and to create an 

aircraft that produce no emissions within 50 years. In this matter IATA is exploring 

alternative fuels, solar power and hydrogen fuel cells as part of the development. SAS 

endorses IATA’s vision that aviation eliminates all GHG emissions before 2050 and 

continuously work on this vision to become a reality through a number of measures23.  

 

4.2.3.2. The International Civil Aviation Organization 

With 180 contracting member-states, ICAO works as a specialized agency of the United 

Nation, that codifies the principles and techniques of international air navigation and fosters 

the planning and development of international air transport5 to ensure safe and orderly growth. 

Its aim is the safe development of all aspects of international civil aeronautics. It provides the 

forum whereby requirements and procedures in need of standardization may be introduced, 

studied and resolved. ICAO activities in the environmental field are primarily focused on 

aircraft noise and the impact of GHG emissions, which are global problems of the aviation 

industry. ICAO works on several key activities, which provide encouragement and support in 

the development of sustainable alternative fuels for international aviation, such as facilitating, 

educating, networks and platforms, standardizations and development. The organization has 

undertaken efforts to promote understanding on the potential use of sustainable alternative 

fuels24. 

 

4.2.3.3. The Air Transport Action Group 

The Air Transport Action Group (ATAG) is an non-for-profit association that consist of 

organizations and companies throughout the global air transport industry, bringing together 

all practices of the aviation industry: airlines, airports, manufactures… This association is the 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

23 http://www.sasgroup.net/SASGroup/default.asp 

24 http://www.icao.int/icao/en/env/A36_Res22_Prov.pdf 
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only global association representing all the aviation sectors, thus creating one voice that 

works to promote aviation's sustainable growth for the benefit of our global society. The 

members have united to develop a common position and drive aviation infrastructure 

improvements in an environmentally responsible manner.  

 

4.2.3.4. The European Union Emission Trading Program 

In January 2005, the EU Emission Trading Scheme (ETS) was introduced. Large emitters of 

carbon dioxide within the EU must monitor and annually report their CO2 emissions, and they 

are obliged every year to return an amount of emission allowances to the government that is 

equivalent to their CO2 emissions in that year. In 2012 when the 3rd period of this system 

commences, the system will include airline companies25 and demand a severely reduced 

amount of CO2 emissions from the industry. If the airlines wants to emit more CO2 then what 

their allowances corresponds to, then they simply have to pay for more allowances, thus 

adding a price to the emissions. The consequences of not meeting the regulatory demands will 

be very costly. The decision means that the airline companies must deliver 1 allowance pr. T 

CO2. Thus the company faces not only a new strategic challenge but also a motivation of 

meeting these and perhaps other future demands. However, the legislation will favor the use 

of alternative fuel and rewards the company with zero-emissions when fossil fuels are 

replaced by biofuels. 

 

4.3. Biofuels  

Biofuels are one of the renewable energy solutions for the transportation industry to move 

away from the use of fossil fuels and to act towards climate change mitigation. There are two 

different types of biofuels: the bio-ethanol and the bio-diesel, which both are made from 

biological ingredients called biomass or bio waste. The production has been growing rapidly 

during the past decade, tripling from about 18 billion liters in 2000 to about 60 billion liters in 

2008. Supplies are dominated by bio-ethanol, which constitutes 84% of the total biofuel 

production in 2008. But biofuels still represent a small share of the global energy picture: 

3.5% of the total primary energy supply in 200726. In fact, the current use of biofuels is very 

low since new promising technologies are under development. For Claus Felby, biofuels is 

not a stand-alone technology and is closely integrated with agriculture, forestry and 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

25 Air Transport Action Group - Beginners guide to aviation biofuel 
26 The International Energy Forum – Assessment of Biofuels Potential and Limitations, Feb. 2010 



Towards Aviation Biofuels – Master Thesis – November 2010 

Damien Brault & Charlotte Nilausen ##"

food/feedstock production. According to him, the ultimate limitation for making biofuels, is 

the amount of sustainable biomass that can be made available for conversion into biofuels 

(Sustainable Biofuels Network, 1st Meeting, 19.03.2010). 

 

"All the world is waiting for a substitute for petrol. The day is not far distant when, for every 

one of those barrels of petrol, a barrel of ethanol must be substituted.”  

Henry Ford 

(1916) 

 

Almost one century since Henry Ford statement, the biofuel technology still has not had a 

break through, though what is remarkable is that the world seems to only be interested in this 

development during times of crisis. World war-, resource- or climate crisis are basis for some 

of the substantial development the fuel has gone through. As an example of this is the Fisher-

Tropsch technology (see section 4.3.4.1. Fisher Tropsch Process) that has been developed in 

Germany during the 2nd world war, and further used in South Africa during the apartheid 

when the country was boycotted from traditional fuel supply27.  

 

4.3.1. Biofuels generations 

For more than a century the technology of biofuel has been known, though little improvement 

has been made to the development of this technology until now. Today, biofuels are divided 

into three different generations. 1st generation bioethanol is made from sugar and starchy 

crops (sugarcane, sugar beet, sweet sorghum) and 1st generation biodiesel is made from 

vegetal oil (rapeseed, soybean, palm and jatropha) and animal fat, both using well-established 

and simple conversion technologies. This 1st generation has been proven to carry 

tremendously sustainability issues, in both the production as well as in the usage process. This 

is why the focus is on the development of 2nd and 3rd generation biofuels. 2nd bioethanol is 

made from cellulosic biomass (woody or herbaceous wastes from forestry and agriculture, 

municipal solid wastes and dedicated crops) and 2nd generation biodiesel can be produced 

synthetically. The processes can provide additional co-products that can be used in several 

industries. The 3rd generation biofuels are made from algae and are promoted as the best 

sustainable alternative to current fossil fuels. However, algae are predicted to become 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

27 http://www.netl.doe.gov/publications/factsheets/rd/R&D089.pdf 
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commercially available only in 202028. As Claus Felby stated that algae might be a game 

changer in the future (see Appendix 6.), but currently it is still in the lab and warns SAS to 

stay away from algae on the short-term, “Today algae, is at the same level as when we first 

found out what agriculture was” (Interview, p.5, 01.07.2010). Even if Continental airlines 

used a biofuel blend from algae and jatropha for their test flight (see Appendix 7.), there are 

inherent problems with this technology. Claus Felby emphasized “You can produce them on a 

laboratory level, but when you start calculating, its not viable, it would be somewhat around 

$400 pr. gallon and if you look at the necessity of up-scaling, it’s unrealistic!” (Interview, 

p.4, 01.07.2010). Today, there are no commercial facilities and some investors are now 

looking at different markets for algae rather than biofuels.  

 

“We have been looking at a number of potential fuel sources as long-term replacements for 

today’s jet fuel. Algae has been identified as one of the most promising alternatives so we are 

eager to see how it performs in normal operating conditions” 

Paul Steele 

Executive Director 

ATAG 

(07.01.2009) 

 

Nevertheless, 2nd and 3rd generation Biofuels hold much promise but are currently under 

development and require extensive R&D to overcome scientific and technical barriers, and to 

ensure sustainability.  A viable solution on a short-term will be to use the already existing 

biomasses, then work and conversion of land will be saved; hereby assuring that only a 

minimum of unnecessary CO2 emissions will be released. Different technological processes 

use either high temperatures (thermal conversion) or enzymes (biochemical conversion) or 

combinations of both to break down the biomass. Everything that contains sugar can be 

converted and it is possible to use any type of solid biomass, including wood, corn or wheat 

straw, which the Nordic nature is very rich on (Sustainable Biofuels Network, 1st Meeting, 

19.03.2010). 

 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

28 http://www.emerging-markets.com/algae/ 
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4.3.2. Biofuels solutions applied for aviation  

The airline industry is build around an enormous organization, and in order to reduce the 

amount of CO2 emissions the fuel replacement must be designed for the already existing 

network, as the opposite would be too resource demanding. In order for the biofuel to replace 

the jet A (North American)/jet A-1 (Outside North America) several technical criteria’s must 

be fulfilled (See Appendix 8.): flash point, freezing point, combustion heat, viscosity, sulphur 

content, density and drop in. Besides the technical demands, comes the human and economic 

demand. It is vital that the new fuel production will not interfere or compete in any aspect 

with food production or use of land or water crops. Further the change in land use and the 

biodiversity that the land is exposed to must be kept at a minimum. The biodiversity can 

result in early CO2 emissions that are much more harmful than late CO2 emissions as the 

vegetation of the land does no longer exist and is not able to obtain the emitted CO2. Only 

when there is a steady rotation of new vegetation can the emitted CO2 be obtained. This can 

last many decades up to 100 years29. The production it self must also be sustainable and it is 

important that the production will not seduce the farmers into giving up food crops and turn 

them into fuel crops simply to gain more money. The aviation industry is interested in 

developing a 2nd generation biofuel that can be mass produced at low costs and bought cheap 

if not cheaper than the existing jet A/jet A-1 fuel or at least at a competitive price. There are 

indicators that biofuels may become cost competitive with jet A-1 around year 2020. The 

biofuels must be produced in commercial large-scale quantities since the aviation industry 

uses an amount of 1.5- 1.7 billion barrels (250 billion liters) a year. By replacing just 1% of 

this amount with biofuel a viable market can be maintained, additionally indicators suggest 

that it can become commercially viable at this amount30. Luckily, as it seems so far 2nd 

generation biofuels can fulfill a total of these criteria. Different bio-products have been 

considered and tested as sufficient replacements. The tested bio-products include: Jatropha 

Curcas seeds, Halophytes, Salicorna, Camelina and Algae. All of these are possible 

alternatives to production of aviation fuel. Many tests have shown success and as it seems at 

this stage that the 2nd generation biofuels can help the airline industry reduce its CO2 

emissions severely.  

 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

29 The International Energy Forum – Assessment of Biofuels Potential and Limitations, Feb. 2010 
30 Beginners guide of aviation biofuel 
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4.3.3. Biomass  

Biomass is part of a future renewable supply of energy and materials; it has become one of 

the priority resources to substitute fossil fuels in the transportation industry. In fact, biomass 

is our most universal renewable resource and the world needs sustainable biomass for the 

production and the use of sustainable bioenergy (see Appendix 9.). Biomass currently 

suppliers more than 10% of the world’s energy supply. But biomass is not necessarily 

contributing to CO2  reduction; there are many biases in this matter. That’s why it is essential 

to secure that the types of biomass used for biofuel production have sustainable lifecycles. 

Thus several aspects must be taken into consideration when choosing a biomass source in 

order to ensure sustainability and feasibility (see appendix 10.). 

 

4.3.4. Biofuel Technologies 

The certification process of aviation biofuel is still ongoing. Two different kinds of 

technologies are in line to become certified in the near future. The Fischer-Tropsch (F-T) and 

the Hydrotreated Renewable Jet (HRJ) fuel, where the FT technology is spotted to become the 

first.  

 

4.3.4.1. Fisher-Tropsch Process  

The Fisher-Tropsch (F-T) technology is based on a biomass to liquid (BTL) technology that 

makes it possible to convert almost all waste materials into liquid biofuel. The process 

converts carbon monoxide and hydrogen, called synthesis gas or syngas, into liquid 

hydrocarbon fuels like synthetic diesel and jet fuel. Prior to the F-T process, the coal, gas, or 

biomass is gasified to produce this syngas using intense heat and pressure, turning these 

feedstocks into hydrogen and carbon monoxide. Synthetic fuels burn cleanly so they offer 

improved environmental performance along with addressing energy diversity31. Some of the 

more promising applications for the F-T process include coal-to-liquid (CTL), gas-to-liquid 

(GTL), and bio-to-liquid (BTL) technologies. The latter would mean a less carbon-intensive 

alternative that could not only use agricultural feedstocks but also waste biomass materials, 

which opens up for a large range of different types of biomasses. The Solena Group (see 

Section 4.3.8.2.The Solena Group) is a promising biofuel producer, and has already signed a 

contract with British Airways. The company uses high temperature plasma field (5,000°) to 
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31 http://www.greencar.com/articles/5-things-need-fischer-tropsch-process.php 
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transform all organic components into a clean and useful synthetic gas (syngas) containing 

principally carbon monoxide and hydrogen gases. Under development is the use of micro-

algae as feedstock for Solena's plasma gasification process. The system will be able to 

produce 400 times the amount of biomass feedstock on the same acreage of land compared to 

standard energy crops, sparing precious landmass for food production. Solena promises a total 

output of 1,170 barrels of F-T bio jet fuel per day, 62 million liters per year, per BTL plant32.  

 

4.3.4.2. Hydrotreated Renewable Jet Process 

The Hydrotreated Renewable (HRJ) technology is a synthetic fuel process that converts plant 

oils into liquid biofuel, but they need to be hydro-treated first.  Hydro-treated jatropha oil, 

algae, coconut oil and Camelina oil have all been successfully used during biofuel test flights. 

Hydro-treating other types of vegetable oil, including palm oil, is technically feasible33.  

Though several issues are related to this process such as the affects of change of land use, 

direct as well as indirect which is very difficult to measure. Further the water consumption of 

the crops must be taken into consideration especially if there’s opportunity for competition 

with food crops. Though the HRJ technology can be beneficial and carry opportunities in 

several social areas if managed correctly. With this method there is a possibility of 

contributing to third-world countries economies if linked with Corporate Social 

Responsibilities (CSR) policies. As these plants grow optimally in tough dry environments, 

the vegetation conditions are often geographically located in Africa and other “dry” areas. 

Thus farmers in these countries have the opportunity of an additional income via biomass 

production. Though many bias are also linked with this matter such as political and social 

conditions that must be well though through and all sorts of possible conflicts must be taken 

into consideration. 

 

4.3.5. Principal impacts and issues related to biofuels and biomass 

Many environmental, social and economical issues are linked with the production of biofuels 

and biomass. First, the growth of the biofuels industry might cause negative impacts on food 

security and rural development through the risk of food price increase and future competition 

for arable land, which threaten food security, especially for the very poor society34. Second, 

By putting down forests to produce biofuels, the world is damaging one of its best allies 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

32 Solena Group Document for SAS – Partly Confidential 
33 http://www.aef.org.uk/downloads//Aviation_biofuels_Biofuelwatch_March2009.pdf"
34 The International Energy Forum – Assessment of Biofuels Potential and Limitations, Feb. 2010 
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against fighting global warning. Third, types of biomass and agriculture techniques can have 

irreversible impacts on land use and biodiversity. Then fourth, water availability will 

influence biomass choice and conversion techniques. Due to the large amount of technical and 

scientific complexity issues, an overview of these impacts and issues related to biofuels has 

been carried out (see appendix 11.).  

 

4.3.6. The Round Table on Sustainable Biofuels 

The Round Table on Sustainable Biofuels (RSB) is an international initiative coordinated by 

the Energy Center at the Swiss Federal Institute of Technology in Lausanne (EPFL) that 

strives to ensure the sustainability of biofuels production and processing35. This initiative 

creates dialogues between a large amount of stakeholders concerned by biofuels: farmers, 

companies, non-governmental organizations, experts, governments, and inter-governmental 

agencies. Some noticeable stakeholders are members of this initiative: BP Biofuels UK Ltd, 

Novozymes, Statoil, Airbus, Boeing, Delta Airlines, IATA, Royal Dutch Shell, SAFUG, 

WWF and the Food and Agricultural Organization of the United Nations (FAO). Since 2007 

several meetings have been provided between a large amount of stakeholders and in 

November 2009, the RSB has released the first version of its international standards for better 

biofuel production and processing. The RSB strive to integrate new information and 

technology development to be able to follow the further growth of the biofuel sector.  

 

4.3.7. SAS involvements within biofuel development 

SAS’ commitment to in biofuel development is closely linked with its participation in two 

different types of networks, in an industry level and in a geographical level. These set of 

connections reflect the actions that SAS is developing in order to implement sustainable 

biofuels solutions in a near future.  

 

4.3.7.1. The Sustainable Aviation Fuel User Group 

SAS is one of the founding members of the Sustainable aviation User Group (SAFUG)36 

group, which was formed in September 2008 with the support of worlds leading 

environmental organizations such as the Natural Resources Defense Council and the 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

35 Swiss Federal Institute of technology in Lausanne, Energy center 
36 Consisting members: Virgin Atlantic, UOP Honeywell, AirFrance - KLM, New Zealand Air, Japan Airlines, 

SAS, ANA, Cathay Pacific, British Airways, Boeing, Alaska Airlines, Virgin Blue, TUI, Golf Air, CargoLux  
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Roundtable for Sustainable Biofuels. SAFUG is composed of many airlines companies and 

the biggest aircraft producers that collaborated to push and accelerate the development and 

the commercialization of sustainable aviation biofuels. Participating airlines account for a 

total of over 20% of commercial aviation’s fuel consumption37. The purpose of this group is 

to accelerate the development and commercialization of sustainable aviation fuels. All 

members subscribe to a sustainability pledge (see Appendix 12.) stipulating that any 

sustainable biofuel must perform as well as, or better than, kerosene-based fuel, but with a 

smaller carbon lifecycle. The user’s group pledges to consider only renewable fuel sources 

that minimize biodiversity impacts, fuels that require minimum land, water, and energy to 

produce, and that don’t compete with food or fresh water resources. In addition, cultivation 

and harvest of plant stocks must provide socioeconomic value to local communities.  

 

4.3.7.2. The Sustainable Biofuels Network 

The Sustainable Biofuels Network has for prime interest to promote, support, and 

commercialize the development of sustainable biofuels for the global transport and related. 

The network focus is to enable commercial use of clean and sustainable energy sources that 

can be implemented in a fashion that maintains an environmental equilibrium in a closed 

global system while respecting biodiversity. The stakeholders are companies, institutions and 

organizations with an interest in know-how, technology, production, distribution and 

utilization of bio-resources for transportation. During the three meetings that we have 

attended we met several members from the followed companies Maersk, Novozymes, Boeing, 

Copenhagen Capacity, Inbicon, … as well as experts in agriculture and bioenergy (see 

Appendix 13.).  

 

4.3.8. Potential Biofuels Suppliers 

Through the different Sustainable Biofuel Network meetings and the interviews with Martin 

Porsgaard, we have been able to select two main biofuel suppliers. These companies offer 

sustainable biofuel solutions using different approaches.  

"
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37 SAS Group Annual Report & Sustainability Report 2009 
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4.3.8.1. Inbicon 

Inbicon is a fully owned subsidiary of DONG Energy, Denmark’s largest energy group. 

Inbicon is taking its name from integration biomass conversion. Through its first plant in 

Kalundborg, opened in 2009 and adjacent to the Asnæs Power Station, Inbicon is testing, 

optimizing and producing cellulosic ethanol (2nd generation bioethanol) from the use of 

agriculture’s leftovers. The production is up to 1,4 million gallons of cellulosic ethanol 

annually (5 million liters). Their main goal is to scale-up the production and to gain in 

efficiency to bring biofuels to the market at a low enough cost. In fact, Inbicon is planning to 

scale-up its production to a commercial-size operation that will produce 20 million gallons a 

year of cellulosic ethanol (nearly 76 million liters) from about 460,000 tons of biomass. 

Moreover, the geographical situation provides a unique collaboration area with numerous 

companies like Statoil and Novozymes, which provide Inbicon with enzymes. The production 

seems promising since Inbicon has started to supply Statoil with 2nd generation bioethanol 

following the signed agreement regarding the first 5 million liters of bioethanol produced by 

the plant in Kalundborg 38.  

 

4.3.8.2. The Solena Group 

The Solena Group is a United-States based company founded in 2001 but located in many 

countries. The firm is a full-service energy producing company, which use its own-patented 

Plasma Gasification Vitrification (SPGV) to convert all forms of biomass (agricultural 

product as well as municipal and industrial wastes) into clean renewable energy. The Solena’s 

SPGV technology enables the production of a clean, renewable BioSynGas, which is used as 

the primary feedstock for a Fischer-Tropsch (F-T) process for the production of synthetic 

transport fuels, such as jet fuel or diesel39. The potential plant production is 1800 barrels of 

biofuels per day, which represent a production of 286,200 liters of biofuels per day or 104 

millions liters of biofuels a year40. The British airline company British Airways and the 

Solena Group have in February 2010 announced a partnership to establish the first sustainable 

jet-fuel plant and convert trash into jet fuel. The plant will be placed in London and will 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

38 http://www.inbicon.com 
39 http://www.solenagroup.com/ 
40 1 barrel of oil/biofuel = 42 gallons (US) = 159 liters 
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convert 551,000 tons of waste into 16 million gallons (62 million liters) of green jet-fuel each 

year41. This type of partnership is at the moment unique in the airline industry. 

 

5. Analysis 

The analysis will consist of three sections; an external, an internal and a strategic part. The 

first part will include external environmental factors that affect the development of aviation 

biofuels. The second part of the analysis will focus on the internal resources of SAS. The 

third part is constituted from the main findings from the external and the internal analysis, 

along with the development of a theoretical framework. 

 

5.1. The Macro Environment Analysis 

Numerous macro environmental factors and stakeholders are constantly and to a high degree 

affecting SAS. This part of the analysis will discuss these aspects and their importance 

towards engaging in the biofuel industry. An analysis of relevant stakeholders will be carried 

out, followed by a deeper look into governmental and regulatory matters. This section will 

also include the economical aspects of aviation biofuel to get a better understanding of the 

role of the biofuels suppliers as well as the infrastructural changes and systems needed. In 

order to anticipate further developments on biofuels, we will take a look at the technological 

characteristics and finally, we will analyze the social aspects due to the fact that consumers 

will be the indirect users of biofuels through SAS services.  

 

5.1.1. Stakeholders 

Stakeholders are persons or groups that have, or claim, ownership, rights or interests in a 

corporation and its activities, past, present, or future. Such claimed rights or interests are the 

result of transactions with, or actions taken by, the corporation, and may be legal or moral, 

individual or collective (Clarkson, 1995). A company has many stakeholders and it is crucial 

to consider and to take care of their opinions. The SAS future development regarding biofuels 

has many stakeholders, that all have different levels of predictability, interest and power 

(Newcombe 2003).  

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

41 http://www.smartplanet.com/business/blog/smart-takes/british-airways-partner-with-solena-to-convert-trash-

into-jet-fuel/4282/ 
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The main issue with having different stakeholders relates to the fact that different groups of 

stakeholders often have conflicting expectations. Frequent conflicts between stakeholders 

revolve around long-term vs. short-term objectives, cost efficiency vs. jobs, quality vs. 

quantity, and control vs. independence (Newcombe 2003). This is emphasized by Hall and 

Vredenburg (2003) and the concept of stakeholder ambiguity, where various stakeholders 

often have disparate goals, demands and opinions. In order to get a better understanding, 

Stakeholders can then be classified in two distinct groups: The primary stakeholders group 

and the secondary stakeholders group. A primary stakeholder group is one without whose 

continuing participation the corporation cannot survive as a going concern. Primary 

stakeholder groups typically are comprised of shareholders and investors, employees, 

customers, and suppliers, together with what is defined as the public stakeholder group: the 

government and communities that provide infrastructures and markets, whose laws and 

regulations must be obeyed and to whom taxes and other obligations may be due. Secondary 

stakeholders groups are defined as those who influence or affect, or are influenced or affected 

by, the corporation, but they are not engaged in transactions with the corporation and are not 

essential for its survival. The media and a wide range of special interest groups are considered 

as secondary stakeholders under this definition (Clarkson, 1995).  

 

5.1.1.1. Dialogues with Government and Regulations makers 

As we observe the scenario of biofuels in Denmark and on a global scale, different 

stakeholder interests are unfolding. The general society does not completely agree on the 

benefits of biofuels. This is due to the significant reduction of GHG resulting from using 

biofuels for transportation, which can hide many indirect environmental and social issues 

such as deforestation, food and feed production, land conversion, diversity loss, interference 

of water supply etc… Additionally what seems to be a very good solution for the aviation 

industry may cause dramatic damages in other areas, hereby possibly creating conflictions for 

externalities. Thus governments and regulation makers are very careful to avoid any 

misjudgments that could lead to unsustainability. SAS is involved with politicians and airlines 

associations, as well as NGOs, in order to expand their knowledge and influence on this area. 

As Martin Porsgaard stated, “If we do not do something actively it is so easy to attack our 

industry because it is very visible and many people think that we are the most polluting 

industry in the world“ (1st Interview, p.2, 05.11.2009)." In addition, the 50% government 

ownership structure; force SAS to be in the forefront in terms of sustainability, as the 
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company represents government responsibility towards pollution. A deeper analysis on 

Government and Regulation will be developed in section 5.1.2.Government and Regulations. 

 

5.1.1.2. The Sustainability Awareness of the Employees 

SAS is trying to develop sustainable-thinking throughout the whole of the organization. 

Teaching and informing all departments is necessary in order to get all employees to 

understand the long-term sustainable vision of the company. In fact, SAS intends to be a 

leader in the work towards sustainable development in air transport, thus contributing to 

sustainable social progress as well as to have the most ambitious long-term environmental 

program in the airline industry. According to Harryson (2003): “Mission statements stand to 

promote a sense of shared expectations among employees and communicate a public image of 

the firm to important stakeholders”. Thus the employees play a key role in adding value to 

the product and as SAS have the mission of achieving sustainable goals in order to reach the 

above written vision, employees must be informed and involved in policies, developments 

and certification processes like the ISO 14001 and EMAS. As an attempt to include everyone 

in the company, the SAS management has set up information practices and e-learning via the 

crew portal in order to get all the employees on board and informing them about the 

environment and CSR policies at SAS. Furthermore, strategic cultural work of SAS is aimed 

at improving job satisfaction, motivation and dedication among its own staff42. The goal of 

this process is to enhance positive effects on customer relations and to improve the 

competitiveness of SAS.  

 

“Environmental issues are for everyone in the organization but the biofuel project is very 

specific and only involve few people, but it is very important to inform everyone about it.” 

Martin Porsgaard 

(2
nd

 Interview, p.8, 27.04.2010) 

 

Biofuels is one of the actions that SAS has engaged towards creating a more sustainable 

airline industry. But only a few people in the organization currently handle this project under 

exploration. However, SAS intents to develop processes and resources to inform and to create 

knowledge about the project among all the employees. Thus, giving them basic 
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understandings in order for them to support this strong commitment and this counts for all 

positions. 

 

5.1.1.3. Managing Customers Needs 

The customers are one of the most important stakeholders for SAS; the competition in the 

airline industry is intense and companies are focusing on doing the maximum to attract and to 

retain customers. Customer’s values, needs and behaviors have to be well understood in order 

for SAS to know what will be the best position to adopt in the market. According to Martin 

Porsgaard, SAS is striving to make its goals visible and comprehensible for the passengers in 

order for them to see that SAS is in front in the environmental area (3rd Interview, p.1, 

07.07.2010). More than 50% of SAS’ customers are on the B2B market, representing large 

corporations. These customers are in the primary group of stakeholders, and are vital to SAS. 

On the B2B market, customers and suppliers reflects on one’s company, thus when large 

companies choose to fly SAS the they do so because they consent the reflection that SAS has 

on their company. That’s why SAS to a great deal must consider any conflicting externalities 

when entering the biofuel industry, in order to maintain and improve their reputation, as 

failure hereof could cost them their most vital stakeholders. Then, marketing components are 

playing a key role on how the message has to be delivered and how it can be perceived. SAS 

is very careful on not overselling environmental friendly activities, this is emphasized by 

Martin Porsgaard “It is important not to promote ourselves in something we are not, and 

flying is not a sustainable industry, but it is possible to reduce unsustainability and adapt to 

the environment” (3rd Interview, p.2, 07.07.2010). In order for SAS to develop a successful 

biofuel strategy, they must obtain information on customer values and concerns, especially 

regarding climate change mitigation. Biofuels could represent an attractive tool for SAS 

towards customers. Conversely it could equally turn out to be too dangerous in terms of 

customer perception of biofuels, hereby creating a disadvantage for SAS. Thus emphasize 

must be put on customer values and conception of sustainability. 

 

5.1.1.4. Biofuels Development Networks 

Networks are necessary tools in order to develop stakeholder’s platforms exchanges. SAS is 

supporting and participating in different network groups that have the goal of improving the 

environmental footprint of the airline industry, in Denmark as well as on a global scale. 

Often, networks emerge because no organization is self-sufficient, but rather dependent on 
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extra-organizational resources for its sustained competitiveness. As well, a network 

perspective aims at understanding the totality of relationships on how they jointly accomplish 

the result. Companies engage in different network constellations since different needs are 

required to achieve the expected results. The more open and creative the needs are, the 

weaker the ties can be, and the more explicit and coded knowledge becomes, the stronger the 

ties need to be (Harryson, 2006). SAS is engaged in two distinct networks that are looking for 

the shared outcome, a certification and commercialization of alternatives fuels, SAFUG and 

the Sustainable Biofuel Network.  

  

Lobby with the Sustainable Aviation Fuels Users Group  

In this network, SAS strives to put pressure on the market, the suppliers, the politicians and 

the medias, to show that biofuels are a real opportunity and a necessary future. As mentioned, 

participating airlines account for a total of over 20% of commercial aviation’s fuel 

consumption, but in order to get everyone to move in the same direction, the majority of 

airline companies must jump on board the biofuel wave, as the airline industry is at the 

dawning of a paradigm change. Competitors have to become partners in the sense that such an 

evolution cannot be done by one company alone, Martin Porsgaard expressed “It is not 

possible to create a situation where we are the only airline flying with biofuels, the whole 

industry or a big part of the market has to go in the same direction” (1st Interview, p.5, 

05.11.2009). This is one of the reasons that SAFUG has been created: to get airline 

companies to move in the same direction, as they have the same interest. Additionally, 

competitors become important stakeholders in the development of biofuels, as they are 

playing a key role in making things moving on, especially concerning the regulations and the 

certification of biofuels by supporting the Roundtable for Sustainable Biofuels (RSB) multi-

stakeholder process. ` 

 

“Society wise it is more effectual to do something for the whole of the industry” 

Martin Porsgaard 

(2
nd

 Interview, p.8, 27.04.2010) 

 

Dialogue with the Sustainable Biofuels Network 

Following the theory of Akrich et al. (2002) “To be innovative an organization or a cluster of 

organizations must favor interaction, permanent comings and goings, all types of negotiation 

which allow for rapid adaptation”. The purpose of the Sustainable Biofuels Network is to 
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enhance knowledge sharing, cooperation and partnerships between the network members, and 

outside players. Harryson (2006) point out the fact that “open company development strategy 

is emphasizing that companies can achieve a greater potential by opening up to external 

collaboration and broadening their internal base of technologies, skills and competences”.  

Through meetings, members are looking at the latest development within the area and try to 

find solutions for further developments. SAS is looking for suppliers that can provide 

sufficient and sustainable biofuels, so this membership can be valuable in the process of 

obtaining knowledge on many different areas and understandings towards the global and local 

situation in order to choose a suitable supplier. The network might also enlighten some 

underlying opportunities; aviation and shipping have complementarities in the upstream 

activities within biofuels production, which means that they could both be able to benefit 

from a future biofuels supply chain through two different outputs from the same input 

(Sustainable Biofuels Network, 1st Meeting, 19.03.2010). The Sustainable Biofuel Network is 

mainly open and based on weak ties, which help new product or process development in the 

exploration phase with purposely knowledge sharing (Harryson, 2008). However, when SAS 

will start to work with a particular supplier, strong ties and closed networks will be needed 

since they are more appropriate for supporting the exploitation phase. 

 

5.1.1.5. Negotiations with Biofuels Suppliers 

The Sustainable Biofuels Network offers new possibilities for SAS. Martin Porsgaard had the 

opportunity to meet local Danish biofuels suppliers, who could be relevant for SAS to work 

with in the future and three biofuels specialized suppliers are emerging on a national scale: 

Inbicon, the Lolland Project and Solena. These companies are far from big players of the 

energy industry, thus they might have difficulties in their investments compared to bigger 

companies that have more power like Statoil, Q8, etc… But these biofuels suppliers seem to 

have interesting outcomes to offer. SAS is not ready to invest in partnerships, SAS will only 

be end-consumers of biofuels and as Martin Porsgaard stated “For the time being, SAS is 

going in the opposite direction and focusing on the core business and cutting costs and I find 

it difficult to see that in the next 2-3 years our shareholders will accept any investments where 

risk is not minimal” (2nd Interview, p.4, 27.04.2010). 

Nevertheless, SAS will be involved on the sustainability area of such a project and suppliers 

will have to give strong guarantee through regulation and certification. It is then crucial to be 

able to collaborate in close physical proximity in order to be able to monitor the process if 

SAS wants to scrutinize the procedure. As Inbicon and the Lolland Project are already located 
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in Denmark, the short physical distance between these firms and SAS can create a better 

potential for a close and long-term collaboration. These companies are further all subject to 

the same Danish cultural norms, which makes negotiation and collaboration easier. Another 

point is the fact that the biofuels-suppliers have to determine if they want to sell their oil 

directly to the end users (SAS) or to the well-established oil companies, thus issues 

concerning infrastructures and supply chains are still unsolved. Neither discussions nor 

negotiations have been developed with the major oil producing companies, the Sustainable 

Biofuels Network has then decided to investigate this area in the near future (Sustainable 

Biofuels Network, 1st Meeting, 19.03.2010)6""

Further, SAS will have to avoid any opportunistic behavior from the supplier’s side. This kind 

of behavior might occur when one firm can take advantage of its position. Indeed, suppliers 

could be in a position to increase prices of inputs, to demand additional payments before 

making needed inputs available in a timely manner, or by selling lower quality product than 

was expected or agreed upon (Rubin, 1990). This will lead to increase the profits of the seller 

at the expense of the buyer. Therefore, SAS will have to strongly negotiate in order to write 

efficient contracts and agreements with its future supplier, but even so too many unforeseen 

and unforeseeable events might happen. Uncertainties regarding sustainability are still very 

strong and no contracts could protect SAS from unexpected damageable impacts on the 

environment or the society. Martin Porsgaard called the attention to the point that “Some 

producers may be talking about sustainability from their own process and do not include the 

whole chain, there we have some uncertainties that could be a problem” (2nd Interview, p.6, 

27.04.2010). 

 

5.1.1.6. Standards and Certifications Processes 

In order to have a positive impact on climate mitigation, producers of biofuels need to 

developed and implement the right technologies as well as the right biomass feedstock. This 

is why, in order to ensure that only sustainable biofuels are developed, regulation and 

certification of the biomass supply is necessary. It is very important that high standards have 

to be created but in the same time there is a danger that this high standards make bio-energy 

less attractive economically and socially. The more the standards are severe from a 

sustainability perspective, the more they are discriminatory economically43. Biofuels can 

create future incomes and jobs, which could be part of enhancing the economic situation in 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

43 Potential and limitations of biofuels, Claus Felby 
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societies and even in some countries. Standards can have different levels of restrictions and if 

these restrictions are flexible and easy to comply with, the level of biofuel producers will be 

higher and hereby create more opportunities. On the contrary, if the regulations instead 

demand high level of standards with strong environmental and social commitments, there 

might be the precondition of state economic incentives for highly sustainable biofuels, as well 

as a higher level of motivation for innovation in order to comply on the best terms. Today it’s 

quite easy to develop standards regarding the direct land use effects but it’s very difficult to 

create standards for protecting the environment and the society from any indirect land use 

effects. Then, there is the question of controlling the standards, for Claus Felby, the control 

and the evaluation standards as well as the awarding of the certificates have to be done by 

official authorities. This will be the ultimate condition for the development of biofuels to play 

an important role in the reduction of climate change risks.  

 

“Standards covering direct land use are relatively easy to develop, but standards covering in-

direct land use effects are difficult as we still do not know how the individual factors are 

connected”.
44

 

Claus Felby 

 

The potential of The Round Table on Sustainable Biofuels 

The standards created develop by the RSB have been developed for operators that are subject 

to divers sustainability requirements, including: feedstock producers, feedstock processors, 

biofuel producers and blenders. These operators have to follow 12 principles: Legality, 

Planning-Monitoring and Continuous Improvements, Greenhouse Gas Emission, Human and 

Labor Rights, Rural and Social Development, Local Food Security, Conservation, Soil, 

Water, Air, Use of Technology-Inputs and Management of Waste, and Land Rights45. The 

goal of the RSB will then to implement certificates that recognize operations that meet the 

criteria mentioned above. The RSB certification systems will provide a verification of the 

compliance with the RSB standards, which defines the level of social and environmental 

responsibility that RSB certified biofuel have to reach. During 2010, the RSB will drive pilot 

tests following the standard all around the world to identify the areas of improvement. Such a 

practice is a very positive action towards the use of sustainable biofuels and the standards 
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17%20RSB%20PCs%20Version%201%20(clean).pdf 
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developed by the RSB might be the standards used in EU in the future, thus it seems crucial 

that SAS start the dialogue within this initiative in order to get a sufficient knowledge on 

mitigating environment and social impacts.  

 

5.1.1.7. The Critical role of Non-Governmental Organizations  

Generally, Non-Governmental Organizations (NGOs) are very offensive regarding biofuel 

production and they actively attack the industry. Claus Felby emphasized this reality “I agree 

there exist some very bad ways of producing biofuel, but by placing everything into the same 

bucket does not do any good, it’s not really a helpful way to look at it” (Interview, p.6, 

01.07.2010). In fact, the attitude of Greenpeace towards biofuels is quite positive if they are 

produced in a sustainable way. They recognize that biofuels can play a role in reducing GHG 

emissions46 as long as they do not contribute to the destruction of any natural forest nor eco-

systems, or create any social issues including food security. Nevertheless, Greenpeace is very 

critical and active towards biofuels made from non-sustainable production like the production 

of palm oil and first generation-biofuels in Indonesia.  

 

“Dirty biofuels exacerbate climate change and lead to the destruction of rainforests. Under 

the current scheme, Europeans wanting to cut their carbon footprint could actually make the 

problem worse by using biofuels. The worst biofuels are actually more polluting than petrol 

and there is a very real risk that Europe’s cars will run on forest destruction and animal 

extinction”  

Sebastien Risso  

Greenpeace EU forest policy director 

(10.06.2010) 

 

In fact, Greenpeace think that the EU sustainability guidelines for biofuels (see section 5.1.2.3 

EU policy on biofuels) do not go far enough to prevent a dramatic increase in deforestation 

and greenhouse gas emissions47. The indirect land-use change impacts are still not well taken 

into account and Greenpeace is striving to avoid any damageable impacts from biofuels 

production. Another NGO, WWF, is trying to make the dialogue moving between all the 

stakeholders and is developing many partnerships with companies. SAS currently has such a 
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partnership with WWF, which is mostly based on exchange of comments and ideas about 

their sustainability report. On a large scale, the WWF militate for the development of 

environment and social standards to define and measure sustainable biofuels48. In fact, WWF 

is supporting the RSB and the multi-stakeholder process.   

 

“Biofuels are one of a number of potential alternatives to fossil fuels, and today’s agreement 

allows us to initiate a stakeholder-driven process that will determine their value right across 

the production process, from field or forest to tank” 

    Jean-Philippe Denruyter  

Global Bioenergy Coordinator at WWF 

 and member of the RSB Board 

(08.2008) 

 

5.1.1.8. Investors and the Impact of Non-Financial Notation Agencies 

“Myriad organization rank companies on the performance of their corporate social 

responsibility (CSR), and, despite sometimes questionable methodologies, these rankings 

attract considerable publicity“ (Porter and Kramer, 2006). Among the most famous 

ranking/Index, there is the Dow Jones Sustainability World Index (DJSI World), the 

FTSE4Good and the Global100 Most Sustainable Corporations in the World. In 2010, SAS 

has been listed “Best in Class” by Storebrand49, the Norwegian leading player markets for 

pensions, life and health insurance, banking and asset management, who is recognized for its 

corporate sustainability performance analyses and rankings. SAS is also exposing its CO2 

emissions through the Carbon Disclosure Project, which is an independent non profit 

organization holding the largest database of primary corporate climate change information in 

the world50. Thousands of companies are disclosing their GHG emissions and climate change 

strategies as well as being rated through the Carbon Disclosure Project. However, Non-

financial ranking’s organizations have some weaknesses; they have too few resources to audit 

a universe of complicated global corporate activities. In some case, data are frequently 

unreliable; some ratings rely on surveys whose response rates are statistically insignificant 

and on self-reported company data that have not been verified externally (Porter and Kramer, 

2006). Even so, SAS is getting publicly rewarded for its corporate social performance, which 
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49 www.storebrand.no 
50 www.cdproject.net 
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could potentially influence the corporate behavior. Further a good rating adds value to the 

company in terms of CSR and/or sustainability values, which could prove to be an added 

attraction for investors.  

 

“We clearly see our investors as people we would like to report to and inform that we are 

working actively with environmental solutions.” 

Martin Porsgaard 

(3
rd

 Interview, p.3, 07.07.2010) 

 

5.1.2. Government and regulation 

5.1.2.1. The motivation of the airline industry 

The EU jet fuel consumption is currently around 50 million tones per year and could rise to 

nearly 80 million tones per year by 205051. How are politicians and airlines authorities going 

to meet this demand in a sustainable way? Today, international or European environmental 

measurements have not yet been imposed fully on the aviation industry, which is also not 

included in the Kyoto Protocol measures. The Kyoto Protocol states that the responsibility for 

limiting or reducing GHG emissions from airlines in developed countries should pursue this 

by working through the ICAO. But despite the ICAO, the aviation industry is still waiting for 

clear regulation regarding sustainable biofuels. In December 2009, the world leaders were 

gathered in Copenhagen to discuss climate change and the necessary actions that have to be 

taken in order to change the current damaging development. The event created a worldwide 

attention towards sustainable development. The world leaders discussed the critical subjects 

and the aviation industry saw COP15 as an opportunity to develop a proactive strategic plan 

towards reaching common goals and to protect the industry against unforeseen regulations52. 

The industry had prepared The initial Global Framework53, a document created during ICAO 

Conference on Aviation Alternative Fuels in November 2009 on the accomplished and 

projected activities related to the development and use of sustainable alternative aviation fuels 

as a part of the ICAO strategy, for addressing international aviation’s contribution to climate 

change. Unfortunately aviation has not been included during the COP15 summit, but a 

political statement has been taken by the industry, which is now looking for innovative 
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52 http://www.icao.int/icao/en/env/AlternativeFuels/Foreword.htm 
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solutions towards reaching the IATA goals (see section 4.2.3.1.The International Air 

Transport Association). The industry has been waiting and preparing for environmental 

regulations and standards to be determined in order to develop and use sustainable biofuels. 

As alternatives energies for aviation have not been included in the COP15 agenda, through 

associations, the airline industry is currently contributing in the elaboration of an international 

policy framework around the development of biofuels. 

 

5.1.2.2. A need for regulations 

The challenge of the airline industry is to replace fossil fuels with renewable energy 

resources, at least a part of this for starters. In order for this to happen, not only the product 

but also the processes and infrastructure needs to be rethought. These developments will 

reshape markets and create new ones, thus entire industries could be affected and destabilized. 

To avoid any risk of market destabilization, common and general understandings needs to be 

developed among the players. According to Fliegstein (2001) rules are shaping the markets 

and the firms, and then eventually produce some form of stability. By rules, we must 

understand laws, understandings and practices that represent the rules of the game that allow 

the creation of a stable market. The airline companies are confronting two sorts of problems: 

(i) they are fighting to keep their activity alive in a sustainable adjusted way; (ii) they can’t 

solve their collective problem of fierce competition. This means that they are seeking help by 

approaching governments and international institutions in order to set up rules of the game. 

Institutions as a whole provide stable and reliable conditions under which firms organize, 

compete, cooperate and exchange. Moreover Rugman et al. (1997) distinguish 5 levels of 

environmental regulations: (i) multilateral (international organizations: IATA, ICAO), (ii) 

regional (EU, NAFTA), (iii) national, (iv) subnational, (v) municipal. Looking at the 

multilateral level, as we present in the case description, airline companies are subdue to 

several regulatory institutions and associations that are working to create feasible policies and 

standards in the favor of the industry. These organizations and associations are mainly 

constituted by airline companies, as well as general regulatory parties. SAS is subdued to 

several of these institutions, voluntarily as well as mandatory. As a member of these 

organizations, companies are directly affected by, but also involved in their decision-making, 

and the development of policies, standards and legislative affairs. Active lobbying from the 

industry’s side is used as a tool to achieve standards and certifications, but also to ensure that 

regulation is managed to the advantage and benefit of the industry. Thus these institutions 

shape international and national policies and regulations. Latest, efforts have been focused on 
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the environmental issues of the aviation industry and international and regional goals and 

policies have been created in order to bring down CO2 emissions. Despite the progressive 

liberalization of air transport around the world and latest in EU, the past decade has seen 

unprecedented regulatory activity by governments, however most new regulations focus on 

consumer protection and competition law issues54.  

  

5.1.2.3. The European Union’s policy on biofuel  

The EU renewable energy directive forms part of its 2008 climate and energy package, 

requires the 27 member countries of the EU to satisfy 10 percent of its transport fuel needs 

from renewable sources, including biofuels, hydrogen, and green electricity, by 2020. The 

criteria oblige the members to ensure that biofuels offer at least 35 percent carbon emission 

savings compared to fossil fuels. The figure rises to 50% as of 2017 and 60% as of 201855. 

However aviation and shipping are excluded from this directive as the target applies to land 

transportation only, yet both industries are taken into account when calculating member states 

overall energy use56. Only biofuels that meet the conditions set out in the directive will count 

in the targets that each of the EU’s 27 member states has to be reached by 2020.  

In June 2010 the EU Commission (EC) has adopted a new set of guidelines, including criteria 

on biofuels via the European Union’s Renewable Energy Directive. The criteria’s are created 

in order to help the implementation of the EU's requirements on biofuels. Then certification 

schemes have to be set to ensure that biofuels will deliver substantial reductions in 

greenhouse gas emissions and should not come from forests, wetlands and nature protection 

areas57. They have to ensure that only sustainable biofuels, that generate a clear and net GHG 

saving and have no negative impact on biodiversity and land use58, will be used. This is done 

in order to improve sustainability and due to heavy criticism on biofuel production from 

environmental groups. Though, Claus Felby states that unsustainable biofuel such as palm oil, 

will still find its way around regulations and will, despite of the new criteria, still be a future 

part of EU biofuel (Interview, p.2, 01.07.2010).  

As end users of the biofuel, SAS must ensure the recognition of their product, thus their 

suppliers must comply with EU legislations on biofuel sustainability. This compliance could 
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54 http://www.iata.org/whatwedo/industry-affairs/Pages/index.aspx 
55 http://www.euractiv.com/en/transport/eu-agrees-10-green-fuel-target-renewables-deal/article-177812 
56 http://www.biofuelwatch.org.uk/docs/RenewableEnergyDirective.pdf 
57http://europa.eu/rapid/pressReleasesAction.do?reference=IP/10/711&format=HTML&aged=0&language=en&

guiLanguage=en 
58 http://ec.europa.eu/energy/renewables/biofuels/biofuels_en.htm 
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save SAS costs on extended auditing and increase the reliability of their biofuel product. But 

as mentioned, both biofuel expert Claus Felby and Martin Porsgaard are skeptical towards the 

validity of sustainable fuels as legislations can be avoided easily and very elegantly. The 

report, entitled “Greener skies thinking”, by the think tank Policy Exchange criticizes the 

current policy framework in the United Kingdom and EU for being unable to support the 

development and the commercialization of aviation biofuels. Given the contribution that a 

political framework could provide to the reduction of emissions from aviation, this should 

change59. Further Martin Porsgaard also emphasizes, “An international policy framework 

around aviation biofuel is needed” (3rd interview, p.1, 07.07.2010). 

 

5.1.2.4. The western tradition of lobbying 

One of the main goals of SAS is to be among the first airlines companies to fly on biofuel. 

But the EU is still lacking a commitment of including biofuels for aviation in a political 

framework. Claus Felby criticizes the western way of developing policies that allows 

lobbyism; he states that EU and US are falling behind on the investments and development of 

green technologies due to our tradition of heavy lobbyism that slows down the process 

(Interview, p.1, 01.07.2010). Due to the nature of the democratic practice, EU and US 

political decisions are heavily affected by lobbyists that carry very irrational points of views, 

thus explaining why the process takes time. An example hereof is when the proposal for 

adjustment to the EU climate package was presented; EU’s first goals on reducing CO2 

emissions by 20% in 2020 should be raised until 30%, in order to enhance the development 

and the investments in green technology, this was backed up by the 3 great nations of EU, 

Germany, France and UK. Immediately the business life of EU was lobbying heavily against 

this package in order to avoid strict regulations. Dansk Industri (DI) criticized the suggestion 

heavily and worked aggressively against it; this is mentioned in an article published only a 

few hours after the news of the EU backing up around the new package had been published60. 

However according to an article referring to this suggestion61, China is already the market 

leader in green investments and compared to the EU, china has already invested DKK240 

billion whereas EU has only invested DKK180 billion, only emphasizing how we in the 

western world is too affected by heavy lobbyism that eventually makes us fall behind. What 

Claus Felby suggest for SAS and the industry to do in the fight of creating a political 
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framework around biofuels, is to take up the challenge with the politicians and force an 

international agreement:  

 

“… EU and the U.S are about to disconnect ourselves from the green wave, because every 

time someone wants to take a penny from anyone, then there’s an outrage, and our culture 

are built on political lobbyists which are characterized by irrational point of views.” 

Claus Felby 

(Interview, p.1, 01.07.2010) 

 

Martin Porsgaard additionally states that if they were to lobby for a framework for biofuels 

for aviation, collaboration with the shipping industry could be beneficial, as they are equally 

excluded from the directive on renewable energy: 

 

“We are drawing on the same resources today and it's the same resources that are being 

reduced, there’s a need for an aggressive pressure on finding an alternative and we're 

playing together a long way down the road.” 

Martin Porsgaard 

(3
rd

 interview, p.4, 07.07.2010) 

 

5.1.2.5. The European Union ETS-Program 

ICAO is currently developing guidance for member states who wish to include aviation in an 

emissions trading scheme (ETS) to meet their Kyoto commitments, and for airlines who wish 

to participate voluntarily in a trading scheme62. Besides the development of voluntary ETS 

programs for aviation, ICAO is also part of developing EU ETS standards for aviation, 

though the organization has made a clear expression that an international voluntary ETS 

program would be of preference, in order to work more effectively and avoid competitive 

conflictions. Claus Felby illustrate these possible distortions: “if there’s only a regulation in 

Denmark or in the EU, they could end up with a competitive challenge in a way where it 

becomes very expensive for EU companies to fly compared to the rest of the world's airlines, 

this will indeed cost them and that would not work” (Interview, p.3, 01.07.2010). However 

this statement could be challenged by the perspective of Porters hypothesis analyzed by 

Rugman & Verbeke (1998), where: “strict domestic environmental regulations can correctly 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

62 http://www.icao.int/icao/en/env/aee.htm 



Towards Aviation Biofuels – Master Thesis – November 2010 

Damien Brault & Charlotte Nilausen %&"

anticipate international regulation trends and thereby stimulate domestic firms to rethink and 

redesign products and manufacturing processes. This will give these home-based firms a first 

mover advantage internationally…” Additionally if non-EU airline companies choose to 

reduce or restructure their routes due to lack of ability to comply with EU standards, this 

would give a clear advantage to EU airlines that could increase their production, and might 

get an edge by having followed stricter standards that could become the international norm. 

But in the same time, SAS states that they are fighting for the importance that EU 

environmental standards do not create a situation that puts European operators at a 

disadvantage to non-European operators63. Already the ETS- program favors companies that 

replace a part of their fossil fuels with alternative fuels, by calculating zero-emissions for the 

amount of renewable fuel burned. But as Martin Porsgaard concludes that due to government 

policies as well as geographical distortions, some companies might not be able to get hands 

on alternative fuels, which could create a case of competitive conflictions (3rd Interview, p.8, 

07.07.2010). Switzerland, Sweden and the UK have already applied airport emissions 

charging schemes and the adoption of the EU air quality directives may result in the 

introduction of more local air quality management schemes and emissions related charging 

regimes in the future64. 

 

5.1.2.6. Criticisms of European Union ETS Program 

International airline companies are fighting against the EU ETS program, as they are obliged 

to the program when entering the EU airspace, ergo they must purchase allowances in order to 

pay for their emissions65. As mentioned, ICAO suggests an alternative via a voluntary ETS 

program where e.g. an alliance of partners enters a program together, or government 

incentives would support airlines in this kind of program. Also entering neighboring countries 

programs etc. could be a solution. In general the purpose of an ETS program is that it is a 

market-based policy tool that can be used to promote economic efficiency in achieving 

environmental goals.  

Although there are also down sides to this policy, by using offset CDM/JI the EU ETS 

program offers operators the opportunity to purchase carbon allowances generated by projects 

that offer carbon savings over traditional methods of, for example, producing electricity.  

These projects are carried out in other developed and developing countries where the 
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Towards Aviation Biofuels – Master Thesis – November 2010 

Damien Brault & Charlotte Nilausen %'"

marginal cost of abatement is lower. Whilst being of equal value in terms of carbon, the price 

of allowances generated as a result of these projects is, and should remain, significantly lower 

than that of the EU Allowance66. This allows a company to pollute in their own country, as 

long as an investment is made in projects that have the purpose of reducing or being CO2 

emission free somewhere in the world. This is exactly how SAS use their CO2- offset 

program. The customers have the possibility of voluntarily pay their “CO2” pollution and 

SAS has decided to invest this money in “Carbon Neutral”67, a world leading provider of 

carbon reduction solutions, through quality energy projects that reduce CO2 emissions. The 

question is; would the money not be better off if invested in developing innovative methods to 

reduce actual aircraft CO2 emissions? Martin Porsgaard answered, “The reason why SAS did 

not consider this option yet, is because the company is not sure that investment of the 

customers will actually give an outcome” (2nd Interview, p.1, 27.04.2010). 

 

5.1.2.7. Opportunities for future regulations 

According to Porter and van der Linde (1995), the realms of regulations and standards may 

prove to be a potential source of business opportunities. However, critique and lobbyism 

against the EU ETS program has been raised from outside EU airline companies, which 

operate within EU, as they are equally subdued to the environmental regulations. But what 

Porter and van der Linde argue is, that environmental regulations are not necessarily negative 

for the economical bottom-line, but that it can rather serve as a potential source of revenue. 

Again according to Porters hypothesis, changing standards or regulations that influences the 

market landscape may trigger innovation that proves to have the possibility of creating “off-

sets” in several operational areas. By including aviation into an environmental regulatory 

framework on a Nordic or EU level, this could push regional operated airlines to innovate on 

products and processes, then leading to the creation of new infrastructures and operational 

methods. Thus given the opportunity for companies to develop and anticipate international 

regulation, consequently potential advantages may arise. Rugman & Verbeke (1998) 

additionally argues that several facts are affecting this hypothesis enough to conclude that this 

is far from the general case, but in our specific case, the Nordic or EU policies on aviation 

would be significant enough to affect the international aviation regulatory trends. The authors 

conclude that environmental regulations are the single most important key drivers to 
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sustainable development, thus being in adequacy with the fact that sustainable biofuels for 

aviation need an international legislation framework in order to take off.  

 

“An international decision is a necessary move to ensure that progress moving the right 

way.” 

Martin Porsgaard 

(3
rd 

Interview, p.1, 07.07.2010) 

 

5.1.3. Economical view 

5.1.3.1. Investments barriers 

SAS will be end-users of the biofuels, but they are still a necessary link when it comes to 

supply. As mentioned the development of the biofuel is currently facing a political barrier. 

This barrier is also affecting the economical perspective of a biofuel production. In order for a 

supply set-up to happen, a huge investment in the infrastructure is needed, approx. $100 

billion on a worldwide scale and the airline industry cannot do this alone, and this requires a 

public partnership (Claus Felby, interview, p.1, 01.07. 2010). If the policy and regulations are 

there, the uncertainty will be reduced and the investors would be more likely to make the 

necessary investments. Claus Felby state that the technology is ready, it can all happen, but 

the airline companies must be fully prepared to buy the fuel when it becomes available. In this 

matter, Martin Porsgaard states that SAS is willing to buy as much biofuel as possible when it 

becomes available but they are not willing to pay much more, he estimates a price increase of 

maximum 10% when the biofuel is commercially available (2nd Interview, p.1, 27.04.2010).    

 

“What SAS need to do is to make sure to create an infrastructure, so they can be ready to 

implement the biofuels when they come. Because if no one is really ready to buy the biofuels, 

you will not have any investors that are ready to invest in the production and the development 

hereof.” 

Claus Felby 

(Interview, p.4, 01.07.2010) 
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As laid out, the up scaling of biofuel is currently at a standstill, this due to lack of 

certifications but also lack of investors. Anders Lau Tuxen, Energy Strategist at Novozymes 

and member of the Sustainable Biofuels Network, states that for years, investors have been 

screaming for second and third generation biofuels that could eliminate the flaws of the first 

generation. Now it’s here, but the investors are still not ready to invest due to a constantly 

high uncertainty. According to our project involved contacts as well as a general industry 

view, these uncertainties can only be reduced via political come together and legislations 

(Sustainable Biofuels Network, 2nd Meeting). 

Foxon et al. (2004) describe Innovation systems, as the elements and relationships, which 

interact in the production, diffusion and use of new and economically useful knowledge. They 

outline the economic importance of innovations as economic growth, new opportunities, 

skills, employment, environmental benefits and the national systems of innovation, as flow of 

knowledge and influence, market transactions, incentives for innovation created by 

institutional set ups. Their conclusion to the innovation system approach suggest that 

successful innovations requires different actors with distinctive roles to work together towards 

common goals. It is important that all parts have a shared vision. In order to overcome 

barriers such as gaps in the different stages, policy support and incentives are needed. “Policy 

makers need to be aware of the complexity of the innovation systems and the range of 

functions that these systems provide in order to improve design of the mix of policy 

instruments needed to promote successful innovation.” (Foxon et al. 2004). Sign of system 

failures often occur between the stages of demonstration and pre-commercialization as well as 

between pre-commercialization and supported commercialization. The trajectory of aviation 

biofuel is currently facing a barrier of up scaling from the demonstration level to the pre-

commercialized level. The reasons for a system failure include lack of investments, as the big 

investments are required between the stage of demonstration and pre-commercialization. For 

aviation biofuel there’s no clear regulatory guidelines to follow yet, hence investors are 

holding back due to high risks of perhaps not being able to comply once these regulations will 

come.   

 

“If no one pulls or push the train, it will not move!” 

Claus Felby 

(Interview, p.4, 01.07.2010) 
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5.1.3.2. Biofuels suppliers Frameworks 

The goal of the aviation industry is to develop fuels that can be mass-produced at a low cost 

and high yield with minimal environmental impact. It is also unlikely that only one source of 

biofuel will be able to replace kerosene on its own68, that is why its important to support a 

variety of alternatives and give opportunities for many suppliers. The main challenge is to 

improve the economics of fuels, thus productions and supply costs need to be reduced. These 

reductions of costs can only come from economies of scale and learning, thus demanding 

large investment in infrastructure, coupled with basic research and development. The timeline 

is crucial in this change of path; some objectives and scenarios show that a complete 

replacement of jet fuel by biofuels will be effective in 2050. Even so, forecasts estimate that 

significant commercial quantities will not become available until 2020. As we have seen, 

biofuels can be produced from different biomasses and different technologies. These 

technologies offer different levels of efficiency in terms of economics and sustainability, 

some are already on the market and others, like algae, are under development and looks 

promising efficient on the long-term. But choosing ones technology is also adding uncertainty 

for the biofuels suppliers that become dependent on a chosen technology. For Claus Felby, 

algae based biofuels will unlikely have an impact on climate mitigation in the short- to 

medium-term perspective of 5-20 years due to a number of biological and technical problems 

that needs to be resolved69. But this estimate may change if breakthroughs within efficient 

algae production occur. Other estimate assess that with economical and political supports, it 

will take around 10-15 years before 2nd generation biofuels are at the same level as 1st 

generation biofuels. Therefore, biofuels represent large economical risks linked with the 

highly fluctuating oil price, which enhance the vulnerability of small investors and 

entrepreneurs. However the investments are necessary in order to continue the development.  

 

“There's no free lunch, and here is a very expensive lunch, which you at some point have to 

eat, otherwise you die of hunger.” 

Claus Felby 

(Interview, p.1, 01.07.2010) 
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5.1.4. Technological Characteristics 

In order to understand the development of the biofuel technology, this section will include an 

analysis of the biofuel trajectory and its diffusion. Further an analysis on how to ensure the 

sustainability of the biofuel will follow.  

" "

5.1.4.1. The Biofuel Trajectory 

The Innovation Life Cycle model (Utterback, 1994) analyzes three different phases of an 

innovation: The fluid phase, the transitional phase and the specific phase. This analysis 

provides an understanding of the future path development of biofuels. The fluid phase 

describes the starting point of an innovation when the market is subject to high uncertainty 

and only a few players have the resources and the knowledge necessary for applying the 

technology on a small scale in order to realize tests, which will lead to improvements. The 

transitional phase is linked with the creation of a dominant design or promising alternatives 

designs after many trials. This design will eventually be established around a new product or 

a new process based on interplay between technologies, requirements of sustainability from 

end-users and policies as well as certification criteria. In The specific phase companies have 

experience and a clear view of customer preferences and moving from differentiation into 

quality improvements and incremental innovations, cost efficiency and product performance. 

In other words, companies can specify their products to specific customer needs. Entry 

barriers will be created due to the development of competition moving towards oligopoly. 

The biggest threats will be new technology introducing new disruptive innovations.  

The biofuel technology applied to aviation has in the last couple of years moved unto the 

transitional phase. Many biomass sources and different technologies are available, but the 

winner of the dominant design will be the biofuel producer that can meet these requirements 

first.  

 

“The dominant design product has features that competitors and innovators must adhere if 

they hope to command significant market share following”  

Utterback  

 

Shortly after the dominant design has been determined, standards will emerge and other 

producers of competing products will have to comply with these standards, hereby creating 

barriers for new entrants. The strategies in the transitional phase allow firms to consolidate 
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their product positioning and start increasing production capacity and process innovation in 

order to face the next phase. Already, successful test flights have been conducted and the 

market is beginning to take shape as the Solena Group has already signed a contract with 

British Airways.  

In order for a sufficient biofuel supply in Denmark to be available, several criteria from the 

technology is required from the aviation industry, as well as criteria of the aviation industry is 

demanded from the biofuel industry. The highest concern from both parts is the sustainability 

level, which adds a great deal of uncertainty to the project. The RSB along with Airbus, 

Boeing and SAFUG has announced that they are currently working on a tool to measure the 

GHG emissions from different biofuels and also a standard for sustainability criteria70. The 

suppliers will be able to up scale their capacity only if they get a sufficient demand from 

customers like SAS, Maersk, etc… Through both network groups as well as in their 

environmental goals, SAS has stated that they are only interested in guaranteed sustainable 

biofuels that must comply with certification and be available at a competitive price. Thus the 

necessary requirements must be overcome for any biofuel suppliers.  

When the biofuel eventually moves into the specific phase, the biofuel producers will 

consequently move from differentiation into quality improvements and incremental 

innovations, cost efficiency and product performance. Producers might have the technological 

possibilities as well as better knowledge on the environmental and social impacts due to the 

use of biomass. The biggest threats will then be the development of new technology 

introducing new disruptive innovations. This development is likely to be radical if a crisis 

were to appear. Claus Felby states that a resource crisis would be able to speed up the 

development of biofuel, especially if the oil prices went up or if a political instability would 

affect the resources (Interview, p.3, 01.07.2010).  

But with a resource crisis it is likely to believe that innovative disruptive traveling methods 

could also occur. Though still on a test level, development of planes flying on solar or electric 

is a reality71
. Times of crisis often create new technologies and the awareness about climate 

changes is constantly growing and has an impact on customer’s behaviors. Disruptive 

innovations can especially be seen as a threat as we are coming out of a recession and as we 

are facing climate changes, though Claus Felby states that a climate crisis might not be as 

affective to the western world as the crisis would be most severe in the third world (Interview, 
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p.3, 01.07.2010). In the first operative phase of aircraft engineering, values were driven by a 

human desire of being airborne. These values later changed into an industrial perspective 

where, carrying as many people as possible and as fast as possible was the objective. Today 

our values within this area has changed again into more soft criteria, how to create 

environmental sustainable air traveling.  

 

“The trend is fairly predictable, it’s got to be fuel efficient and environmentally friendly, so 

any concept that meets these two criteria will win out”
72

. 

Jaiwon Shin 

Head of Aeronautics Research  

NASA 

(16.07.2010) 

 

5.1.4.2. The Diffusion of biofuels 

Diffusion is the process in which an innovation is communicated through certain channels 

over time among the members of a social system. Diffusion can also be seen as a process of 

convergence (or divergence) towards each individual and also be linked with the newness of 

an innovation, which means that there to some degree is uncertainty involved in the diffusion. 

A diffusion of a technology can be described in S-curves, as a process of different categories 

of adopters. Adoption is initially slow when an unfamiliar technology is introduced to the 

market. Here only innovators and early adopters, adopt the technology. As this technology 

becomes better understood and utilized by the market the adoption accelerates, until the 

market is saturated. Some technologies may become obsolete by discontinuous technologies, 

this happens when a new innovation fulfills a similar market, but by building on an entirely 

new technological knowledgebase. If it has potential of greater performance than the 

incumbent it is likely to displace this (Schilling, 2008). This could be a risk to the aviation 

industry in general when they engage in biofuels and especially to first mover airlines. 

Getting a new idea, product, process or activity can be difficult even if it has obvious 

advantages. Many innovations require a lengthy period of many years from the time when 

they become available to the time when they are widely adopted (Rogers, 2003). 

Consequently, the problem for organizations is to find out how to speed up the rate of 
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diffusion of an innovation, but many factors are in play when it comes to the speed of 

adoption and they all play a role in the process. 

 

The newness of an innovation 

The newness of an innovation may be expressed in terms of knowledge, persuasion, or a 

decision to adopt. In the case of biofuels, all participants need to get a common understanding 

of the innovation, here the innovative sustainable process of biomass conversion to biofuels. 

This process is desirable for potential adopters like the airline industry, but might carry some 

issues that are undesirable for the environment and the society. Likewise, there are direct and 

indirect consequences that can occur. The knowledge about a technological innovation create 

uncertainties in the mind of potential adopters, they need to seek information in order to 

reduce uncertainty. In order to reduce some of the uncertainty and to speed up an adoption 

process, biofuel suppliers who have a stake in the game need to provide any information to 

the airline companies, that could have positive affect to the process of diffusing and up-

scaling the biofuel. According to Rogers (2003), in order to improve the adoption rate of the 

innovation, specific characteristics have to be taken into account. Relative advantages can 

enhance the rate of adoption; the society and the future potential biofuels users have to 

perceive this innovation as advantageous.  

The compatibility, which correspondent to the degree of perception that the innovation is 

consistent with the existing values, past experiences, and needs of the potential adopters. As a 

sustainable energy, biofuels are seen as a technological promising solution for climate change 

mitigation. Biofuels solutions are indeed quite convenient since no change in the aircraft 

structure has to be done, the drop-in process allow companies to blend in biofuels with the jet-

A1 kerosene without any additional changes to the engines. The Federal Aviation 

Administration (FAA) will ensure that the drop-in biofuel will be compatible with existing as 

well as new engines and equipment. This definitely represents a strong advantage for the 

airline industry that will not have to worry about additional adjustment costs. Then, The 

complexity of the technology has to be taken into account; the simpler an idea is to 

understand, the more rapid the adaption is, compared to an innovation that needs specific 

knowledge development. In fact, biofuels have been developed since decades and the direct 

and indirect issues, have still not been fully determined. As long as these facts are unknown, it 

can slow down the diffusion process.  

Another characteristic is the trialability of an innovation. Less uncertainty can be expected 

when the innovation can be experimented first on a small scale. This is actually the case for 
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aviation biofuels; biofuels suppliers like Inbicon are currently setting up on small-scale 

productions to test the biofuel technologies in order to improve the development and to show 

that such a process is possible to be adapted for larger productions capacities.  

Then, the observability of an innovation corresponds to the degree of visibility. Undeniably, 

potential users that can see that the actual innovation process is working will be interested to 

use it as well. This is why clustering is essential because it allows external players to see what 

is actually going on. Technology clusters often encompass an array of industries that are 

linked through relationships between suppliers, buyers, and producers of complements. 

Consequently, companies are benefiting from the proximity, which leads to an easier 

knowledge exchange. The proximity and interactions can have a direct influence on firms, 

complex or tacit knowledge requires frequent and close relations (Schilling, 2008). The 

technology cluster in Kalundborg73 represents such an opportunity as participants like 

Inbicon, Novozymes, Statoil etc… are in the same area, making exchanges and collaboration 

on process development of biofuels easy and possible74.  

 

Communication channels  

These refer to the process in which participants create and share information in order to reach 

a mutual understanding (Rogers, 2003). Communication channels can be Mass media 

channels, interpersonal channels and interactive channels. The most effective communication 

way is the interpersonal channel that links individuals in direct face-to-face interaction. The 

direct meetings that takes place in the Sustainable Biofuels Network consist of company 

members and guests representing biofuels experts, technology providers, biofuels producers, 

aircraft engineers and end-users, that meet each other and have direct dialogues. All of these 

direct interactions are enhancing the diffusion rate through a social process consisting of 

communication relationships. Moreover, the distinction between homophily and heterophily 

can be relevant. Homophily refers to the interaction of individuals that have similar attributes 

like beliefs, education, socioeconomic status… When on the contrary heterophily interactions 

are implicated individuals that have different attributes. More efficient communication is 

more likely to arise when individuals are homophilous, but in fact, in such a big project with 

such an importance for the society, stakeholders and participants are expected to be 

heterophilous.  In other words, NGOs will not have the same point of view or the same 
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74 DONG Presentation, Sustainable Biofuels Network, 2nd meeting, 4. May 2010 
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expectations as airline companies; indeed NGOs might focus more on the sustainable aspects 

of biofuel productions when airline companies might look at the problem more economically. 

Nevertheless heterophilous communication provokes an exchange of information that is 

beneficial for the diffusion of the innovation.  

 

Time  

The notion of time is an important component of an innovation’s rate of adoption. In fact, an 

innovation rate of adoption is measured by the length of time required for a certain percentage 

of members of a system to adopt an innovation. Time dimensions are directly linked with the 

innovation-decision process, from the first knowledge of an innovation, to the formation of 

attitudes toward this innovation, to a decision of adopting or rejecting the innovation, to the 

implementation and use, and to the confirmation of the decision (Rogers, 2003). Innovations 

that are perceived by organizations as having greater advantage, in compatibility, have a 

faster rate of adoption. When end-users will have clear information on most suitable 

biomasses in terms of sustainability, economical efficiency, social acceptance and 

certification, the rate of diffusion will increase rapidly. Despite the on going dialogues and 

developments, the adoption of biofuels is time consuming. The different biofuels generations 

have their advantages and disadvantages, since Rudolph Diesel in 1893 introduced the first 

engine running on biofuel75, and to where we are today, has taken more than one century and 

will take time to get better understandings of all the direct and indirect effects. Thus keeping 

uncertainties alive and the adoption rate in a slow motion.  

 

5.1.4.3. Life Cycle Analysis 

Tracing ones environmental footprint by making a LCA is an important tool for developing 

an environmental self-portrait and for finding ways of minimizing harms. By analyzing the 

company’s value chain by looking upstream (suppliers) and downstream (customer use), the 

company is able to locate eco-tracking that can help reduce the resources consumed and lower 

costs all over the value chain. 

By looking at the LCA in a circle it provides the foundation for understanding the issues a 

company must address and clues to help to find the most eco-advantages steps. When making 

the LCA it is important to limit ones analysis in order not to spin out of control (Esty & 

Winston, 2009) limits must be drawn in a logical way and these limits must be acknowledged. 
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For the case of biofuels as a whole, several analyses are made in order to secure the 

sustainable approach, but the concept includes many variables that are not easy to measure. 

One example is the Land Use Change (LUC): the development of biofuels can have direct and 

indirect land use effect since the production is biomass based. Direct effects can be seen on 

non-cultivated lands when they are converted to bio-energy production. Indirect effects occur 

when cultivated lands are converted from food or feed production to bio-energy/biofuels 

production, or when residues left in the fields or forests are removed76. Claus Felby mentions 

in his interview, that the direct effect of LUC has been calculated as very harmful by using 

some methods, but looking at pure facts from a logical perspective, quickly changed that 

perception (Interview, p.5, 01.07.2010), though the indirect LUC is a whole other story and 

very difficult to measure and to calculate the affect off. 

In order to get an overall understanding of the potential negative environmental effects of 

biofuels, LCA is needed in order to analyze in a comparative manner, which alternatives 

amongst fossil or bio-based options has the lesser environmental burden77. LCA is a tool that 

can help SAS understand the environmental impact associated with their products, processes, 

and activities (Svoboda, 1995). Such an analysis is based on an evaluation of the 

environmental consequences from “cradle to grave”. LCA’s are not made to find “the 

answer”, but to provide important inputs to a broader strategic planning process. 

Concerning SAS, the project to switch its energy source to zero GHG emissions by using 

biofuel, has to start with LCAs. LCAs have shown the strong variation between different 

types of biofuels depending of their technologies and their potential to reduce fossil fuel 

energy and GHG emissions. And the conclusion is, that not all biofuels for transportation can 

be regarded as sustainable. 

 

“There are good and bad ways of making biofuels.” 

Claus Felby 

(Interview, p.6, 01.07.2010) 

 

Prior to decide biomass, technology and suppliers, SAS has the duty to collect LCAs made by 

experts or third parties to be able to manage its future biofuels supply chain and prevent any 

damageable effects from its upstream or downstream activities. The control of all the inputs 
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that are involved in the life cycle of biofuels production will allow SAS to manage the 

negative environmental outputs. These potential effects can be on GHG emissions during 

production as well as consumption, on soil carbon levels, on food and feed production, on 

biodiversity and water supply, etc. 

  

5.1.5. Social aspect towards biofuel 

As the society are the customers, it is important to take a look at their preferences and 

concerns in terms of their perception of sustainability. Thus this section includes an analysis 

on the aspects from the social view. 

 

5.1.5.1. General attitude towards flying “green” 

Several surveys indicate that the public awareness towards the climate situation has increased 

in the last couple of years. A Boston Consulting Group survey (July 2008)78 points out the 

consumer willingness to purchase more environmentally correct products. Their survey is 

based on general consumer products, and indicates that consumers do not see price as an 

obstacle to buy green, yet consumers’ willingness to pay more depends on a product’s 

category and perceived benefits. Thus no direct indications towards air-travel can be made, 

the survey still provides general positive indications that consumer awareness towards green 

has increased and their willingness to purchase environmentally correct products does exists. 

Keeping in mind that this survey was conducted on general consumer goods and not services, 

yet the survey shows, that lack of awareness and information about green product offerings 

seem to be the major reasons why consumers don’t purchase green products. This indication 

is essential for SAS when they have to carry out their communication strategy on 

sustainability.  

The Green Brands Survey  (June 2010) conducted by several agencies covers a global aspect 

from 9000 participants in 8 countries. The results show that the majority of consumers- over 

60%- in all countries want to buy from environmentally responsible companies. Though the 

cost of green products continues to be a hurdle in developed countries, here including EU. 

“The survey demonstrates the growing importance of consumer concerns and eco-proficiency 

to companies. It is striking that interest in the environment and sustainability appears to be 

on the rise in markets all across the world, but the specific issues on which consumers are 

focused varies from country to country” said Daniel Esty, chairman of Esty Environmental 
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Partners (that served as consultants during the survey conduction). “The message is that 

companies must not only develop environmental strategies to address their most important 

global impacts, but they also need to be able to connect with consumers in a compelling and 

relevant way on a market-by-market basis.”  

Yet another survey performed by IBM emphasizes that business within eco-efficiency is 

poised to become the biggest economic game-changer for organizations within the next 20 

years. In this matter SAS must know their customers preferences and appeal to their personal 

values towards green, if they want to use biofuels as a strategic advantage. The challenge for 

SAS is to convince travelers to choose them over other less green companies, due to their 

environmental adjusted product. A survey made internally amongst existing customers state 

that the customer perception of SAS as an environmental carrying company, has increased, 

but as Martin Porsgaard states, this is only an indication. An excellent indicator could be to 

measure on the CO2 off-set program that SAS is running when the customer order their tickets 

online, but Martin states that: “It's a long heavy element, because not many use it. We only 

measure it on our online customers which constitutes about 45% and among them are ! -1% 

choose to add this cost” (3rd Interview, p.5, 07.07.2010). He then adds that he wishes this 

number would be higher, but that the purpose of the program only serves as an opportunity 

for the customers to fly with a better conscience. One of the reasons for this low number is 

that 50% of the customers in SAS are big B2B clients and they register their CO2 emissions in 

their own systems. It is problematic to rely on surveys that indicates that customers are 

willing to choose a more environmental product as the purchaser impulse is often affected by 

several externalities. Despite consumer willingness of buying green, customers might also 

take responsibility by going in another direction and lower their demand to save CO2. This 

development could impact on the B2B market, since there could be a reduction of travel in 

order to mitigate their carbon footprint. This segment already has several other alternative 

technological solutions that substitutes air travel.  

However forecasts points towards a global increase of population of 9 billion people in 2050 

(Claus Felby, interview, p.5, 01.07.2010). The travel industry estimates that an increase in 

population along with economical growth in China and other upcoming developing countries 

will also enhance travel and tourism the coming years79. An increase of 200% in air travel is 

estimated from today until 205080. Claus Felby comments that basically the airline industry is 
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build on an unsustainable foundation and a development hereof would be equally 

unsustainable (Interview, p.3, 01.07.2010). Martin Porsgaard states that it is very important 

for SAS not to promote themselves on being green or a sustainable company, but to 

emphasize that what they can offer their customers is an environmental adjusted product (3rd 

Interview, p.2, 07.07.2010).  

The increase in customer awareness should signify more demand towards products that are 

less harmful to our habitat. It seems like the global economic crisis has affected consumers 

purchasing habits as well, due to high increases of passengers traveling out of Copenhagen 

airport in 2009 with the low cost airline companies81. The direct competitor and threat of 

SAS, Norwegian, has in a time of crisis the last couple of years, reached an increase in 

passenger volume and revenue82. In our interview with Claus Felby he also states that crisis 

are market changers, and suggested that either a war or a resource crisis could change the 

consumption behavior as well as way of doing business (Interview, p.3, 01.07.2010).  

 

5.1.5.2. Skepticism 

In general the science of biofuel is controversial and very complicated. It is subject to various 

forms of fluctuations, and as previously mentioned, regulations in this matter are easy to 

come around, hence unsustainable biofuels can get labeled as sustainable when in fact its not. 

The 1st generation biofuel has with good reason, been subject to great amounts of criticism 

and still the sustainability level of the 2nd and 3rd generation of biofuel is being questioned, 

namely towards Land Use Change (LUC). The 2nd generation biofuel produced from 

unsustainable biomasses such as palm oil is also part of the critique as this is heavily being 

put forward as unsustainable biofuel83. The conception of biofuel is criticized from NGOs and 

the media, due to technologies and biomasses that has later turned out to carry external issues 

exceeding the positivity’s of the solution. Greenpeace, Friends of the earth and other NGOs 

are working actively against biofuel, as the level of sustainability is difficult to determine. 

The media coverage on the subject is part of the social interpretation, and often the nuances of 

the biofuel products are not displayed. The perception of biofuels can be bias if one is not 

aware of the differences between 1st, 2nd and 3rd generation biofuels and can very easily create 

misunderstandings, then SAS can risk losing customers instead of gaining an advantage. 

Virgin Atlantic known as an innovative airline company was, in order to emphasize this 
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reputation, the first airline company to do test flights on biofuel. Though the company was 

never credited by the media for taking an innovative step towards the environment as 

purposed. Instead the company became substance to heavy criticism of the harm of first 

generation biofuel84. Martin Porsgaard states that it is very important for SAS not to 

communicate something they are not, as things can backfire, especially if we were to market 

something that eventually turns out not to be true, such as being a green airline etc…(3rd 

Interview, p.6, 07.07.2010).  

 

5.2. SAS Internal Analysis 

This second part of the project will focus on presenting, defining and analyzing the different 

types of resources that SAS possess. The analysis will have for basis the resources base view 

(Barney, 1991) and will provide an overview of the current internal situation of SAS. The 

goal is to find out what resources might provide a competitive advantage in entering the 

biofuel industry. The information displayed in this section is mainly taken from the SAS 

Group Annual report 2009 and from the three interviews with Martin Porsgaard. 

 

5.2.1. The Current SAS strategy 

SAS has incorporated Core SAS, which was a necessary respond to the 2008 recession and 

the company financial situation. This strategy focuses on the core competence of SAS, the 

home market in the North and its many business travelers. The brand-promise Service and 

Simplicity is established as both the company’s promise to customers and as the principle, 

shaping the whole of the SAS group’s culture, with its pledge of minimizing travel time and 

maximizing customer value. In 2009 and 2010, SAS has been voted the most punctual airline 

company in EU and the third most punctual in the world85. The focus of their core 

competence is with good reason; 60% of SAS customers are business travelers, 50% hereof 

are major clients. In fact SAS creates many advantages for their business clients in order to 

make traveling easier and more comfortable. The Core strategy equally focuses on cutting 

costs to the bone and as a consequence hereof 2.800 employees left the company in 200986. 

Core SAS results in a more efficient and simplified SAS with a strengthened customer focus.  
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5.2.2. The resource based view 

Barney’s resource based view (1991), evaluates how firms can obtain competitive advantage 

from strategic assets (internal), which significantly differ from Michael Porter’s view that 

focuses on how firms can obtain a competitive advantage from strategic positioning 

(external). The perspective of the Resource based view is to analyze how firms can obtain a 

competitive advantage from idiosyncratic and immobile firm resources, based on the fact that 

firms in an industry must be heterogeneous in terms of the resources they control. Firm’s 

resources include all assets such as knowledge, capabilities, organizational processes, 

information, etc. controlled by a firm. The resources are strengths that firms can use to 

elaborate and implement their strategies. These resources can be categorized as follow: 

physical capital resources, human capital resources, organizational capital resources, 

(adding elements from Dyer and Singh (1998)- financial capital resources and intangible 

capital resources. However, not all aspects of these resources are strategically relevant. Some 

can work as barriers and prevent a firm to conceive and implement a strategy, some can have 

a negative impact on the firm’s effectiveness and efficiency, and then last but not least, some 

can have no impact on a firm’s strategizing processes.   

The framework suggests that in order for resources to serve as a source of sustainable 

competitive advantage, there must be a level of at least one of the qualities: value, rareness, or 

the resource must serve as imperfectly imitable, as otherwise it is not unique to the 

organization and other firms are able to imitate one’s strategy. The resource-based view also 

emphasize that in order for a competitive advantage to be sustained no opportunities resource 

substitutability can be available. A competitive advantage can only be sustained as long as it’s 

not substituted by either a similar resource or a very different resource that would enable a 

competitive firm to implement the same strategy.  

 

5.2.3. Identifying SAS’s Resources 

This section will identify the resources of SAS that can give them a strategic advantage, 

according to Barney’s Resource Based View. The purpose hereof is to determine the 

competitive position of SAS and future strategic opportunities of firm specific resources. 
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5.2.3.1. Physical capital resources 

First we will identify the physical resources of SAS. These resources are categorized as 

tangible goods or installations, equipment and physical technology used in the company, the 

organizational plant as well as the geographical location.  

 

Technology 

The environmental vision of SAS is to be the leader in the sustainable development of air 

transport and to have the most ambitious long-term environmental program in the airline 

industry. To achieve this vision, SAS has established some environmental goals depending on 

the development of the available technology as well as the next eco-friendly technological 

developments. Reducing the fuel consumption is the most important aspect regarding the 

future of an environmentally friendly airline industry. Since 2005, SAS has succeeded to cut 

the consumption of fuel by 2-3% and has an objective of 6-7% for 201187. This has been 

realized by using different techniques and technologies. Together with Swedish 

Luftfartsverket (LFV), SAS is responsible of the project of “Green Approaches” (see 

appendix 14.) in Arlanda airport, where the goal is to have 80% of all landings perform 

“Green approaches” in 2012. In this process, the pilots do not begin the flight until the flight 

path and landing clearance have been given. Thereby, the plane uses the shortest possible 

flight path without “holding” in the air. The program is looking into including other airlines 

companies as well. Another initiative has been accomplished by having all Boeing 737 from 

SAS equipped with winglets, which has of purpose to reduce the aircrafts aerodynamic drag, 

this is a technical solution that can help to lower fuel consumption. The consumption 

reduction hereof for all of the Boeing 737’s, range from 1-5% of fuel depending of the length 

of the flight. Unfortunately, this technology is not available as standard equipment and cannot 

e.g. be implemented on the MD-80 aircrafts. Another technical solution involves making the 

aircrafts lighter. The fuel consumption, which is directly linked with the CO2 emissions, 

depends on the weight of the plane. By reducing the volume of water, the weight of the seats 

and lowering fuel reserves not with-standing the safety concerns, it will reduce the fuel 

consumption. SAS is currently implementing all these techniques and technologies into all 

their flights until the next aircraft generation is available. SAS makes sure that all aircrafts 

new to the fleet are equipped with the latest technologies88. The mentioned efforts towards 
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88 http://www.sasgroup.net/SASGroup/default.asp 
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technological solutions is something that most airline companies have done or have the 

possibility of engaging in, determined on their commitment to environmental responsibility. 

Thus no real source of sustainable competitive advantages can be drawn from this resource, 

however it does strengthen the green profile of SAS, but only to the extend where competitive 

airline companies are putting more efforts and resources into this area. 

 

Equipment 

The fleet of SAS constitutes their core asset, without this the company would not exist. 

However this is the case for all airline companies thus making the resource homogeneous. 

Looking upon the context, the average age of a fleet can create a resource advantage. For SAS 

the average age of the operating fleet is 11.1 years, where the effective economic use of an 

aircraft is often 30 years, whereas the technological is often 40 year89. The average fleet age 

throughout EU airlines varies tremendously depending on company age and size as well as 

routes. The average fleet age of SAS is consistent with competitors like Norwegian and 

KLM/Air France. Thus it does not give them any special advantages in terms of 

environmental performance, in fact Finnair90 claim to have one of the youngest fleets in EU. 

Additionally SAS is subdued to threatening obsolesce of one particular aircraft, the MD80, 

due to high fuel consumption leading to high CO2 emissions. Further noise problems with the 

aircraft might lead to restrictions of operating this particular aircraft. In order to avoid 

regulations, SAS is currently testing technologies that can reduce the noise problem, though 

no solution has yet been found. As SAS was forced to close some of their routes in 2009, they 

wisely chose to mainly ground a part of the 24 MD80’s of their fleet, 20 others were (due to 

financial and environmental reasons) delivered to Allegiant Air, thus reducing the age of the 

SAS fleet. However the entire fleet includes various models and sizes of aircrafts allowing a 

high flexibility for flights lasting from 10 min. to 10-" h. 

 

Geographical location 

The geographical positioning in Scandinavia, allows SAS to operate three big hubs: 

Copenhagen Airport (19.7 million passengers in 2009), Oslo Airport (18.1 million passengers 

in 2009) and Stockholm Airport (16.1 million passengers in 2009), where they posses 37% of 

the market and more precisely, is responsible for 52% of the traffic at Copenhagen Airport 
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89 SAS annual report 2009 
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(Martin Porsgaard, 3rd Interview, p.5, 07.07.2010).  These three hubs are representing a total 

of 53.9 million passengers and all together they would be the 9th busiest airports in the world. 

SAS operates from the three capitals and hubs in the North. As these cities are the three main 

capitals of the North, they also have a high level of corporations and traveling business 

workers, thus it is only natural that this is the market SAS should operate and focus on, as 

their core competence is business customers in the North. The company has a positioning 

advantage due to 66 years of operations and history in Scandinavia, including a period of 

Nordic monopoly; this has allowed them to obtain a large market share in their domain, where 

they remain the largest airline company in the North, thus being an attractive player. Thus the 

monopoly days are over, and stabile airline companies are emerging in Scandinavia, 

enhancing the competitive environment and threatening the positioning of SAS. 

 

Access to raw material 

As it is today, oil is a homogeneous resource to all airline companies, but by introducing 

alternative solutions, companies will have the opportunity of innovating on product, process, 

distribution and especially strategy, though fuel remains the key resource for the industry. 

However if the biofuel becomes available on the same terms as current fossil oil, no 

advantages that are not imitable can be created. Nevertheless, more than the access to the oil, 

the price of it is playing a key role in the airlines’ strategies. In fact oil prices during the 

summer 2008 represented 40% of airlines costs, where the barrel of Brent came around 

$15091. The volatility of the oil price is currently the most important risk factor for the airline 

companies because it has a significant impact on the cost base. Jet fuel costs represent 17% of 

the SAS Group’s operating expenses and is managed as a risk. SAS as well as other airline 

companies are hedging oil prices. This speculative activity is a bet on the future oil prices by 

making contracts with suppliers in order to be protected against a ‘rollercoaster ride’. Hedging 

has the advantage of stabilizing the cost base, but it’s an extremely dangerous activity; where 

there are winners and losers. Speculation on oil prices has become the norm; the world 

consumes around 85 million barrels a day whereas oil trading involves about one billion 

barrels a day92. Thus making if difficult to understand the oil prices due to the large amount of 

factors that have an impact on it. The future scarcity and the higher prices of jet kerosene, 

linked with the current improvement of the SAS cost base pushed the group to look into 
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alternative solution such as biofuels even though prices might be higher for a few years. By 

being leaders in the North, SAS has the opportunity of influencing the outcome of biofuels in 

this area. And as resource scarcity is a fact, the development hereof is happening now and in 

order to gain an advantage, SAS must be upfront. 

 

“Airlines need to manage their fuel price risk by hedging. But ultimately reducing price 

volatility will require investment in new and alternative fuel supplies, including aviation 

biofuels.”  

  Brian Pearce 

 IATA Chief Economist 

(11.2009) 

 

5.2.3.2. Human capital resources 

This section focuses on the human capital resources. These resources are intangible and can 

be categorized as specific to the company, as the constitution of these resources results in a 

specific outcome. The human capital resources constitute: training, experience, judgment, 

intelligence and control of the workers. 

 

Training 

Human resource development is an important ongoing activity in the entire SAS group, here 

including employees at all levels, however the level of training varies in the personnel 

according to their position in the company. However, all employees as well as the suppliers 

need to be in compliance with their code of conduct and training hereof is ongoing at all 

times. SAS also provides 110 web-based training programs where practically all employees 

are involved in e-learning. They also ensure that the development of manager skills is done 

according to SAS’ “role model” for managers. This program also includes possible new 

managers in the organization. This is an individualized customized program, which reflects 

general personal attributes as well as SAS’ business objectives.  

In terms of employee training within environmental activities, Martin Porsgaard confirmed to 

us that SAS provide a training program on the crew portal that is mandatory for managers, but 

voluntarily for e.g. flight crew. Moreover the organization provides a letter that is mandatory 

to receive, but not to read and understand (2nd Interview, p.9, 27.04.2010). In terms of the 

biofuel project, the employee involvement hereof is quite limited. Martin Porsgaard state that 

the environmental issue is for everyone in the organization, but this project only involves a 
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few people93 from the administration, as well as motor engineering staff and top management 

that are familiar with “headlines”, but nothing specific. However, he does emphasize that it is 

important to inform the entire employee group of SAS’ engagement.  

 

Intelligence and experience 

The business intelligence of individual employees or external stakeholders is a valuable 

resource for a company; companies should constantly attempt to codify it. In fact, the 

knowledge has become one of the most important factors for companies that have the desire 

to develop their businesses. Companies are investing in the creation of new knowledge 

through research and development or informal learning. Knowledge management is built up 

through securing data in order to obtain a competitive advantage via creating effective 

communication and organizational process. According to Boisot, (1998) knowledge is created 

and structured by information extracted from data pools; they allow economy on energy, 

space and time as a physical factor.  However, knowledge can be tacit or implicit. The tacit 

knowledge, which is only possessed by key individuals or is embedded in certain groups, can 

be very costly to transfer (Arora A. et al, 2001). It can take many resources to educate other 

people and to absorb the codified abstract information. SAS is getting knowledge from 

diverse sources regarding many sustainable topics and is creating its own knowledgebase like 

e.g. the green approaches. This project is quite interesting in terms of knowledge 

management since SAS has documented and stored data constantly. These green approaches 

are improving the SAS fuel efficiency and other companies are interested in doing the same. 

Either they will have to educate themselves by investing in time and resources, or they will 

have the possibility to buy the knowledge that SAS has acquired through many years of 

development. Here, SAS has the opportunity of extending its activities to other domains and 

create advantage from selling valuable knowledge. 

 

“Other companies have had the green approaches projects but have not documented it as 

well as we have.”  

Martin Porsgaard 

  (3
rd

 Interview, p.5, 07.07.2010) 
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Regarding Biofuels, SAS is collecting knowledge around Biofuels technologies and 

biomasses, through related dialogues with relevant stakeholders like Biofuels suppliers, 

potential Biofuel end-users, airlines associations, policy makers, NGOs, networks etc. SAS 

did not set up a documentation system in the biofuel process due to the perception of only 

being end-user. However they could get advantages of documenting meetings during the 

project’s development. However this has been done to a certain extend via meeting 

summaries, emails exchanges and interviews, but SAS is facing an enormous task linked with 

a high uncertainty, thus demanding a large amount of knowledge and examinations in several 

domains, thus a thorough documentation would probably be an advantage to them in the 

future, and for future project developments. 

 

5.2.3.3. Organizational capital resources  

The organizational capital resources refer to the organizational structure, the systems of 

reporting and controlling, as well as the external and internal relationships in the organization.  

 

Organizational structure  

The reporting structure defines how power and control is cascaded throughout the 

organization. Through the Core strategy, SAS is streamlining the entire organization, joining 

administration and production from Denmark, Norway and Sweden, in one simplified and 

efficient entity. Unfortunately as a result, SAS was forced to reduce its activities through 

divestments and personal reduction due to financial problems. 

 

“We now have a platform to stand on that’s starting to yield results”
94. 

Mats Jansson 

 President and CEO 

SAS 

(08.2010) 

 

The actual situation is that not everyone is aware of the actual environmental activities, this it 

can be explained by the very fluent organization structure. Employees working in production 

in the three countries, which counts for 80 % of the company, are constantly out of home 

base, thus all communication is done online via mail and crew portal. Ergo no oral dialogues 
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with managers are possible, which makes it difficult to ensure that the message has been 

delivered. However, the image of the company is presented by the same group of employees 

that are not required to obtain the knowledge of the company’s environmental activities. This 

seems biased, as they are the ones that face the customers daily and have the opportunity of 

direct dialogues about company efforts. Still this could be the result of best practice of in 

information communication in this business after many years of experience.  

 

Controlling and coordinating systems  

SAS is the first airline with combined ISO 14001 norm and EMAS certification of their entire 

operations. These certifications coupled with the Global Reporting Initiative (GRI) give SAS 

an edge regarding the control and the disclosure of its activities towards sustainability. By 

obtaining these certificates and by displaying the impacts of its activities SAS will be enabled 

to create value towards their customers, suppliers and their overall stakeholders, as well as 

improving their chances to become an attractive partner. 

 

The ISO 14001 (See appendix 15) 

The ISO 14001 is a set of international standards on environment management. Implementing 

ISO 14001 has been a responsive move demanded from customers and suppliers of SAS. As 

SAS demand from their own suppliers that they carry the ISO 14001, SAS is also required to 

obtain this certificate in order to comply with standards from their suppliers and customers. 

Even though not all airlines have been certified, a couple of other airlines have been certified 

for a period of time already, like Czech airlines95 and Air France/KLM96. SAS is currently in 

the process of controlling the impact of their suppliers and the impacts of the supplier’s 

suppliers as much as they can. The purchasing policy of SAS states that; when choosing 

suppliers, the value of long-term and continuous access to the best product/service at the 

lowest total life cycle are taken into account, further suppliers that holds the ISO 14001 

certificate or are able to demonstrate their utilization of an environmental management system 

and who operates in conformance with UN human rights and the Rio declaration on the 

environment and development, will be given priority. By being holders of the ISO 14001 

certificate the suppliers are already displaying that they comply with a large amount of 
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environmentally friendly initiatives.  The goal for SAS is to be fully certified during 2010, 

However, SAS Cargo has been certified since 2006. 

 

“Our suppliers have to live up with our code of conduct, to global compact and to be in line 

with the most highlighted things in the ISO 14001 certificate, here I talk about reducing 

waste, energy and water”.  

Martin Porsgaard 

(1
st
 Interview, p.10, 05.11.2009) 

 

The Eco-Management and Audit Scheme (See appendix 16) 

The EMAS certification is the European Union’s voluntary scheme designed for companies 

and other organizations committing themselves to evaluate, manage and improve their 

environmental performance. SAS is working on being certified by EMAS in the same time 

than ISO 14001. Since it is more advanced, the EMAS certification is more difficult to obtain. 

The organization claims to be the most credible and robust environmental management 

system on the market, adding four pillars to the ISO 14001 requirements. In fact, the EMAS 

goes further than ISO 14001 by adding employee participation, Public Reporting, Legal 

Compliance and Performance improvement. According to our research, only Lufthansa 

obtained this certification for its subsidiary Lufthansa CityLine97. Therefore, it seems 

interesting for SAS to get the EMAS certification.  

 

The Global Reporting Initiative (See appendix 17) 

Towards sustainability, SAS is reporting its performance following the Global Reporting 

Initiative (GRI). Founded in 1997, the GRI vision is that disclosure on economic, 

environmental, and social performance becomes a commonplace and comparable as financial 

reporting, and as important to organizational success. The GRI mission is to create conditions 

for the transparent and reliable exchange of sustainability information through the 

development and continuous improvement of the GRI Sustainability Reporting Framework. 

The SAS Group Annual Report and Sustainability Report 2009 meet the requirements for 

sustainability reporting in accordance with the GRI Sustainability Reporting Guidelines. 

Nevertheless, all the major airlines companies’ follow the GRI guidelines thus gives no 

specific advantages for SAS in terms of sustainability reporting. 
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5.2.3.4. Financial capital resources  

In 2009, the Operating income (EBIT) of SAS was -2,860 MSEK compared to 1,511 MSEK 

in 200798. This simple figure shows the dramatic drop of SAS’ profitability during the past 

years. The top management has implemented the CORE SAS Strategy in order to streamline 

the company by divesting and drastically cutting costs, which means that there is no real 

possibility for any kind of large financial investments in a near future. Despite some 

investments in Biofuels with some Swedish scientists and companies (Ecopar, Perstorp)99 in 

2000 and 2005, a SAS has stated very clearly that they have no specific financial investments 

placed in the process of getting biofuels, as the company claim, they are only end-users and 

they do not see it as their job to make financial investments. Therefore no test flights have 

been made. Martin Porsgaard states that he does not believe that it is their job to invest 

financially: “For the time being SAS is going in the opposite direction and focusing on the 

core business and cutting costs and I find it difficult to see that in the next 2-3- years that our 

shareholders will accept that we are doing any investments where risk is not minimal. But 

perhaps it will be necessary because of the situation in some production sites” (2nd Interview, 

p.4, 27.04.2010). Rather Porsgaard see an investment opportunity in putting human resources 

into creating a pressure to get the biofuels to the Scandinavian market. They are doing so by 

participating in networks and conferences to show that the company is actively involved. 

 

“It's the kind of exposure that most often pays off in the long term”. 

Martin Porsgaard 

(3
rd

 Interview, p.3, 07.07.2010) 

 

5.2.3.5. Intangible capital resources 

Intangible capital resources are assets that are nonphysical but still have a value to the firm in 

terms of e.g. historical significance and brand perception. This value is firm specific as it 

characterizes a specific value that gives an advantage in the market place. However intangible 

values are hard to measure, but several factors can indicate this kind of value, such as 

sustainability activities here including CSR. In order to develop this part of the analysis, it 

would have been preferable to base it on relevant material from SAS, showing their brand 

value. Unfortunately it has not been possible for us to obtain that. However our general 
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perception of the SAS brand is that this is a strong brand. This is based on assumptions made 

on the material that was available to us, along with short discussions in our social sphere. 

Thus the following analysis is founded on historical matters, corporate activities as well as 

our intuition from a social view.  

 

The history and the brand SAS  

The history of SAS dates all the way back to 1946 where Scandinavia (Denmark, Sweden, 

Norway) created an airline company together. Since then SAS has been a part of the Nordic 

history as the national/regional airline. Due to 66 years of operation, a majority of the Nordic 

population grew up with SAS, which means that there are decades of different experiences 

and attitudes towards the company. For a long time period the company had monopoly in the 

North, which made them the only traveling choice for Scandinavians to many holiday- and 

business- destinations. Thus holiday memories and experiences are connected with SAS and a 

great amount of Scandinavians has some sort of opinion about the company. The many years 

of operation also give a competitive advantage in operating business as well as in market 

shares. Due to their history SAS, has had the chance of operating and opening many routes 

and destinations for decades that competitors are not able to compete with at this time, thus 

giving the company a natural advantage on many routes.  

However, as the company is a well-known brand, it also invites to a lot of discussion in the 

media. Here the company is displayed regularly, and often very negatively. This also affects 

the public perception of the company, still the general attitude seems to be that SAS is 

Scandinavia’s airline, whether you like it or not. Due to their prior history in the service 

concept of SAS has always represented quality, this is emphasized by their role as royal 

carriers. Their focus on business travelers has been their core competence for decades, 

however as mentioned the liberalization of the airline industry has resulted in fierce 

competition, especially in the North where low cost carriers are the only direct competitors to 

SAS. The overall opinion about SAS in the past few years has been that it was an expensive 

airline. Now it seems like they are more price competitive and they can again offer their 

customers quality at a reasonable price. But as happy as SAS was to be among the top 5 most 

attractive Danish companies 12 or 14 years ago, as happy they are today to just be in the top 

100 (Martin Porsgaard, 1st Interview, p.7, 05.11.2009) 
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Corporate Social Responsibility 

As mentioned one of the tools that gives an indication of SAS’ intangible values is their 

sustainability activities, however their environmental efforts have already been discussed, 

thus this part will put emphasis on the company’s Corporate Social Responsible activities. 

The Corporate Social Responsibility (CSR) has gained a strong focus for all business 

managers due to the growing pressures to be held accountable for the social consequences of 

their activities. As this is a popular term there are many definitions for CSR, we have chosen 

to deploy the European Commission’s definition to our analysis: "A concept whereby 

companies integrate social and environmental concerns in their business operations and in 

their interaction with their stakeholders on a voluntary basis"
100

. 

 

“Our CSR situation was not a new thing to create; it was more about describing it.”  

Martin Porsgaard 

(1st Interview, 05.11.2009) 

 

According to Martin Porsgaard, SAS did not have to create a CSR focus, when it di become 

mandatory in Denmark to report the company’s CSR activities in Dec.2009. It was already 

implemented into the company due to the fact that SAS is a Scandinavian company following 

a very strong philosophy of living and the fact that SAS is also a multi-national company 

owned by the governments of Denmark, Norway and Sweden.  The point here is that all the 

practices existed implicitly before SAS management started to make them explicit: Ethics 

guidelines, relationships between management and employees, equality, working 

environment, etc… At SAS, the best guidelines, the best rule or regulation in one of the 

Scandinavian countries, becomes the guideline for the entire company. 

For the past 5-6 years, SAS has been communicating within CSR, making the implicit more 

explicit. SAS wish to make the external affect their activities have on the environment visible, 

negative as well as positive. SAS is using CSR to act as a good citizen and to mitigate the 

effects from its business activities, which correspond to responsive CSR (Porter and Kramer, 

2006). Indeed, SAS is defining clear goals, implementing new environmental management 

systems and measures their impacts on sustainability. SAS is also developing premium 

relationships with governments, NGOs and sustainable business networks. In fact, through the 

Sustainable Biofuels Network, Martin Porsgaard is striving to push for biofuel awareness. 
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SAS is focusing on sustainable solutions to reduce its environmental footprint from its supply 

chain and daily operations, SAS has been ISO 14001 certified and is using the Global 

Reporting Initiative (GRI) reporting which has become the standard for CSR reporting. 

According to the theory of Porter and Kramer (2006) Responsive CSR is mostly about looking 

at best practices to reduce impacts from previously identified activities but will not provide 

any medium or long-term advantage for a firm. To go beyond best practice and get a real 

competitive advantage companies have to develop Strategic CSR, which is about choosing a 

particular and unique position compare to the competition. Therefore this only indicates that 

the SAS’ CSR activities are performing is only done in good business, without any strategic 

goals on achieving higher company value. 

 

5.2.4. Sustainable competitive advantage 

A firm can gain a competitive advantage when it succeeds to implement a strategy that is not 

simultaneously implemented by any current or potential competitor. To have the potential of 

sustained competitive advantage, a firm resource must have four different attributes: it must 

be valuable, rare, imperfectly imitable (unique historical conditions, causally ambiguous, 

social complexity) and imperfectly substitutable.  

 

5.2.4.1. Valuable Resources 

A resource is valuable when it enables a firm to conceive of or implement strategies that 

improve its efficiency and effectiveness by meeting the needs of the customers. Even so a 

resource could meet other conditions, if it is not able to create value, there will be no potential 

source of advantage. Therefore research is needed to examine which resources provide the 

most value to the customers. However our analysis does not point to any specific valuable 

resources except for the brand value of SAS. The history that the brand contains has a 

personal affect for many of their customers and Scandinavians in general. Additionally they 

are royal carriers and that resembles quality. Their motto of service and simplicity that keeps a 

focus on business customers along with becoming the most punctual airline in Europe 2 years 

in row, further gives an indication of quality. Thus by using their brand value, SAS has the 

unique opportunity of addressing the market segment that has quality and time as main 

priorities rather than price. This is a valuable resource to SAS and difficult to imitate by any 

of their direct competitors and can give them sustained competitive advantage. 
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5.2.4.2. Rare Resources 

A resource is rare when it is unique to a firm’s current and potential competitive advantage. 

Which means that no other company can immediately or simultaneously make advantage on 

the same resource as your firm. Thus there may be potential for a sustained competitive 

advantage. As we take a look at the capabilities of SAS, non of their physical resources can be 

categorized as rare. They are homogenous to the airline business, thus does not have the 

possibility of creating any sustained competitive advantage for SAS. However, looking at 

their human and intangible capabilities, few of their resources are rare to SAS, such as their 

way of documenting green approaches, and their historical background knowledge. On the 

other hand, these are not very strong resources, and it seems that their potential of creating 

sustained competitive advantages is very low.  

 

5.2.4.3. Imperfectly imitable Resources 

Valuable and rare resources can only sustain competitive advantage if no other company is 

able to obtain these resources, thus the resources are imperfectly imitable. The resources can 

be imperfectly imitable due to three reasons: 

Unique historical conditions for a company can give them the ability of obtaining and 

exploiting resources at a time and space that no longer is available to other companies. Here 

SAS’ historical background can be categorized as an imperfectly imitable resource. They had 

the chance of having monopoly in Scandinavia, thus being the natural choice of 

Scandinavians and hereby obtaining 100% market share for many years. Even though the 

competitive conditions has changed, the experiences and memories that the company has 

created with many of their long-term customers cannot be changed, and this special relation is 

for a life time and imperfectly imitable for any other company as they this time capsule no 

longer exist. This time period is often referred to internally in the company as well as 

externally as “the golden days” of SAS. There 100% market share has decreased but they 

have still managed to be market leaders due to their long historical operation, and their 

number of routes is still dominating due to the prior history of monopoly, further the brand 

carries this unique message as well. 

Casual ambiguity exists when the link between a company and their competitive advantage is 

not understood or understood very imperfectly. This is difficult for other companies to 

imitate. Sometimes it can be difficult to understand why one firm consistently outperforms 

another- and that’s the casual ambiguity. However it seems that rather their competitors, than 
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SAS possess this ability, based on the tremendously strong competitive position that e.g. 

Norwegian has taken in a relative short time.  

The resources generating a firm’s advantage can be socially complex when it is beyond the 

firm to systematically manage and influence. The ability to imitate this is significantly 

strained. SAS is partly owned by the government, thus the owners are also their customers. 

This unique relationship is imperfectly imitable. However this also enforces the media as well 

as the society to express their opinion about SAS, and often they are subdued to heavy 

criticism, however the attention around them is keeping them in center of discussion. Whether 

this resource is advantageous and valuable can be discussed, however it is imperfectly 

imitable, and it keeps a constant interest and focus on the company. 

 

5.2.4.4. Non-substitutable Resources 

In order for a resource to give a sustained competitive advantage, this resource cannot not be 

substitutable, thus there must be no strategically equivalent valuable resources that are 

themselves either not rare or imitable. Meaning that two different resources, hereof one being 

valuable, rare or imperfectly imitable, that can be exploited separately and still give the same 

competitive advantage. This would allow competitive firms to apply the same strategy just 

with a different resource, hence the resource the company though was valuable, rare or 

imperfectly imitable, was instead substitutable! All of the physical resources of SAS can be 

substituted, as the airline business is a homogenous industry. As they do not have any 

significant training methods, thus leaving their employees, their human capital resources 

easily substitutable. Furthermore their intangible resources in terms of general sustainable- 

and CSR- activities are too vague in order to be firm specific and valuable, thus making it 

easy to substitute it with any other resource. However, as already mentioned, their brand 

represent Scandinavian history and feelings, thus giving it values that are imperfectly 

substitutable with any other resource. The same counts for their experience in providing a 

unique business concept.  

 

As mentioned, sustained competitive advantage can be obtained when competitors are unable 

to duplicate the resource benefits of the strategy via imitation or by substitution. Again our 

analysis shows that SAS holds a brand that represent their long history as Scandinavia’s 

airline company. The qualities build into the brand with the royal predicate is unique to the 

company and cannot be imitated or substituted by any other resource. Thus making it the 
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most valuable resource that they possess. Additionally the brand can then serve as the 

valuable resource that SAS can use to create a sustained competitive advantage. 

 

5.3. Strategy Development 

In this third part, a separate analysis of selected authors on sustainability will be carried out 

hereafter a comparison of them will be implemented in a model that will serve as inspiration 

for developing strategies for SAS. As we are concerned with the question of “When does 

green pay off?” and as SAS has expressed a strong desire of being first movers within the 

biofuel industry, we have included a discussion of the likelihood of gaining a first mover 

advantage according to firm assets and the external competitive environment surrounding 

biofuel. This section is followed by an analysis of the reversibility level of exiting the 

different strategic engagements if the strategy fails. 

 

“The current conditions gives us no other option, then to do as much as we can with the 

resources we have, we try to be very active and in front, so I think we have a fine balance”.  

Martin Porsgaard!

(3
rd

 Interview, p.6, 07.07.2010) 

 

Even if the financial situation of SAS puts a brake to development and investments, this 

project strives to develop strategies that have for goal to create and sustain competitive 

advantages within biofuels. The third part of our analysis will demonstrate the opportunities 

for SAS and highlight the areas where SAS could be more proactive, hence create value.  

 

5.3.1. Views on Environmental Strategies 

Throughout the project a thorough analysis of the external factors around biofuels that affects 

SAS and an analysis of the company’s internal resources have been carried out and treated. 

This part of the analysis will focus on how these elements can be used in order to create an 

environmental strategy that create value and competitive advantages for SAS. The authors 

that we have selected represent different green strategies according to a firm’s position, they 

all keep the essential question in focus of “When does green pay off?”. This is important, as it 

impacts on choosing a strategy that fits your company’s position. Further these authors build 

their strategic approaches in different levels, which also gives the company an opportunity of 
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choosing a level of risk and engagement as well as the possibility of reversibility in case of 

failure. 

 

5.3.1.1. D. Esty & A. Winston (2009), “From Green to Gold” 

In their book “From Green to Gold” (2009) Esty & Winston describe how companies can 

create value and build a competitive advantage through environmental strategies. They state 

that for every company that can relate to any issues on: High brand exposure, Big 

environmental impact, Natural resource dependence, Current exposure to regulations, 

Increasing potential for regulation, Carbon exposure, Competitive markets for talent, 

Established environmental reputations, it is advisable to develop an environmental strategy, 

not only to avoid risks, but to create value and competitive advantages. 

Through our analysis we can determine that SAS can to some degree relate to all of these 

issues: As the biggest airline company in the North, the high brand exposure is an everyday 

issue. Furthermore the transport sector in general; here aviation included has a big 

environmental impact on the climate. Moreover they are dependent on oil, which is a scarce 

resource and a need for alternative fuels has become a reality. Currently they are exposed to a 

very regulated industry, due to the energy insensitivity and safety. They are further facing 

new challenges and must avoid a future of being unprepared to comply with CO2 regulations 

as well as avoiding costs of GHG emissions is essential. Additionally the airline industry is 

still a service industry where values are built in human resources and intangibles, which are 

highly volatile. Finally customer perception and loyalty indications points to an increasing 

perception of SAS as an environmentally caring company and an increase in customer 

satisfaction indicates a higher loyalty- hence intangible (reputation) values are at stake.  

Esty & Winston presents a strategy framework (see appendix 18) that creates opportunities of 

exploring different strategic directions in different levels and time perspectives. The downside 

represents the tangible factors that can influence and create competitive advantages to one’s 

business, here a company has the opportunity of developing eco-efficiency by reducing costs, 

as well as managing and controling potential environmental risks via regulations. The upside 

represents an opportunity of increasing intangible values by creating revenues on green 

promotions or through brand identification. The costs and revenues are categorized as short-

term actions; these strategies normally have a low risk and pay back quickly and are more 

likely to create a competitive advantage. Whereas the long-term strategic approaches are less 

certain to succeed and take time to develop and reap from, but by driving environmental 

thinking deep into the business strategy it is possible to generate a broader eco-advantage 
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through reputation and future risk avoidance, hereby creating a unique resource for the 

company and successful revenues. 

According to the authors looking upon ones value chain with a sustainability lens will most 

likely lead to Costs reduction, this approach is further placed as being a more successfully 

certain strategy on the short-term level. The advantages of this strategic approach is for an 

organization to continuously increase productivity of their processes while decreasing the 

environmental impact, hereby reducing any costs attached with them. This is also understated 

by their theoretical element of the eco-mindset, “look at the forest not the trees”. If we stay 

on the “downside” of their matrix, Esty & Winston have placed the approach of Eco-risk 

control, where a company can manage environmentally driven business risks and perhaps 

create a competitive advantage. A company that thinks ahead and tries to identify and map 

any environmental risks has the opportunity of preparing for this e.g. through avoiding any 

strict regulations or costly waste problems. By finding the risks before they find you and 

eliminating them, can open opportunities for creating regulatory competitive advantages. By 

going beyond compliance a company has the opportunity of lobbying for stricter regulations 

that competitors are not able to comply with, hereby creating advantages. However this 

approach is placed as being a less certain successful strategy, with a long-term perspective. 

The strategic approaches on the “upside” of the framework is directed towards identifying 

new market spaces and hereby creates added value and diminishes the chance of getting lost 

in shifting markets. Here we find Revenues as a short-term “more certain” successful strategic 

approach. The authors emphasizes the opportunity of making revenues by creating an eco-

design that meets customer environmental needs, however it is very important that the 

company makes sure to meet a need that actually exists and that the basic needs are still the 

ones in focus. A company must understand customer concerns and realize that feelings are 

facts, thus making customers environmental burdens your own. Further it is important to pay 

attention to your own costs, as a strategy must be feasible in order to be successful, after all 

this is the ultimate way of creating sustainability.  

The last strategic point of Esty & Winston is Intangible value creating value by building 

corporate reputation and trusted brands. This approach is classified as a long-term, but less 

certain successful strategy. However the authors do emphasize that this tactic can lead to new 

market definitions and generate great value. By moving beyond normal business in the lens of 

sustainability companies have the opportunity of building valuable brand recognition. 

This framework will serve as foundation for the further development of strategic 

opportunities for aviation biofuel, that SAS can pursue in order to create strategic advantages.  



Towards Aviation Biofuels – Master Thesis – November 2010 

Damien Brault & Charlotte Nilausen 03"

5.3.1.2. Reinhardt (1999), “Bringing the environment down to earth” 

We have identified the theory of Reinhardt as relevant to the development of a biofuel 

strategy for SAS as this theory moves beyond the question “Does it pay to be green?” but 

rather asks: “When does it pay to be green?”. Reinhardt states that “looking at environmental 

problems as business issues can enable companies with the right industry structure, 

competitive position and managerial skills to deliver increased value to shareholders, while 

improving their environmental performance”. Reinhardt has developed five strategic 

approaches that companies can take in order to integrate environmental issues into their 

business thinking and learn to think systematically and realistically about the application of 

traditional business principles to environmental problems. The principle of creating 

environmental strategies is that it must be feasible; shareholders expect revenues and creating 

those is the most essential way of creating sustainability in a society.  

His strategic approach of saving costs, focuses on internal cost reductions, where some 

companies are able to reduce costs and simultaneously improve environmental costs, this 

approach can be compared to the pollution prevention theory, where a company e.g. reduces 

their costs on hazardous materials in their product.  

Managing environmental risks is an approach to avoid cost associated with environmental 

damaging accidents and conflicts. By looking into the company policies as well as risk 

management systems, the company can prepare themselves for prevention of catastrophic 

events, lawsuits and negative publicity. 

In the approach of Differentiating products, a company can make sure that the product or 

process offers greater environmental benefits or impose smaller environmental costs than 

those of their competitors, and hereby create competitive advantage. Though some conditions 

are required in order for it to be successful:  first the company must ensure that customers are 

willing to pay more for an environmentally friendly product. Further the environmental 

benefits of the product must be communicated credibly, and finally the product must difficult 

to imitate. What is important to this strategy is that there must be a private or a public good 

valuable enough for the targeted market to preferably pay for.  

Managing your competitors derive environmental and business benefits to change the rules 

of the games, to ones favor. This strategy can be performed through joining similar positioned 

companies within an industry to set standards or convince governments to create regulations 

that favors ones product. Via this strategy there is an opportunity of tying the hands of the 

competitors through imposed regulations, though the company must consider whether forcing 

competitors to match its standards is beneficial.  
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The purpose of the final strategic approach of Redefining markets is to change the competitive 

rules of the market by inventing new business models, radical or disruptive innovations. This 

strategy is often provoked in industries were companies are facing intensified environmental 

pressure and hereby develops new ways of delivering valuable services to their customers.  

Much like Reinhardt, Orsato pose the question of “When does green pay off?” thus for the 

development of the strategy for SAS, inspiration has been taken from his article: “When does 

it pay to be green?” (2006). 

 

5.3.1.3.  Orsato (2006), “When does it pay to be green?” 

Consumers are increasingly expressing the value they attribute to environmental protection 

through shopping behavior. This can also be emphasized by the analysis carried out of the 

society (see section 5.1.5. Social aspect towards biofuels). In his strategic framework (see 

appendix 19), Orsato presents four different strategic approaches that categorize generic types 

of competitive environmental strategies towards creating consumer value. We find his 

strategic approaches relevant in the development of strategic opportunities for SAS, as his 

theory gives the possibility of moving in several strategic directions with different 

commitment levels, which gives us an inspiring foundation in the creation of strategic 

prospects. These strategies can work individually and makes it easier to identify where the 

competitive focus of environmental strategies might be hidden.  

 

Eco-efficiency 

The potential of profiting from eco-innovations depends on the context in which the firm is 

embedded as well as its capabilities. The eco-efficiency strategy is appropriate if a firm wants 

to reduce the costs as well as the environmental impact of its processes, which will most 

likely lead to costs savings or perhaps even governmental subsidies.  

 

Beyond compliance leadership 

Beyond compliance leadership moves beyond regulations and certifications, such as general 

environmental systems (ISO-14001 etc…), to involvements in voluntary standards. The 

general environmental management systems become norms and hereby non-competitive 

factors. This strategy might have a direct or indirect influence on the image of the firm and its 

policy, which is relevant to companies that offers services where customers are sensitive 

towards environmental issues, here this strategic approach could lead to a competitive 
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advantage. A company that moves beyond compliance has the chance of shaping the market 

and hereby manage their competitors. 

 

Eco-branding 

Orsato’s Eco-branding theory offers customers a differentiated personal value, which is 

difficult for the competitors to imitate, thus creating a barrier of entry. However, when using 

this strategy a company must be careful, as price-sensitivity can prove to be a key driver of 

strategic failure, as we also described previously in the social analysis. Additionally available 

reliable information to the consumer is of great importance, as it will mostly likely have a 

very negative affect if there are any inaccuracies in terms of product facts. The airline 

company Cimber Sterling learned their lesson about this when they launched an 

environmental campaign in the fall of 2009 . The campaign was slaughtered by the media on 

national TV, proving the misguidance of numbers and direct misinformation101.  

 

Environmental cost leadership 

By reducing or substituting materials in ones product or restructuring of the organizational 

process, companies might be able to reduce costs as well as the impact of the environment, 

delivering a price competitive product. Disruptive or radical innovations in products or 

processes can lead this strategy and maybe only to competitive advantage but also 

revolutionize industries. 

 

According to Orsato, finding opportunities beyond the low-hanging fruit needs extensive 

analysis, thus companies must focus their environmental efforts in the pursuit of competitive 

advantage and determine who values the environmental efforts. The framework of Orsato is 

beneficial in the process of defining and prioritizing areas of organizational actions, as well as 

optimizing the ROI on environmental investments, ultimately transforming these investments 

into sources of competitive advantages. 

 

5.3.1.4.  Nidumolu et al (2009), “Why Sustainability is now the key driver of 

Innovation” 

Nidumolu et al. have conducted a survey that studies the sustainability activities of 30 

companies. Their conclusion is that sustainability is the no. 1 of technological innovations 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

101 http://www.dr.dk/DR1/kontant/2009/10/13142836.htm 
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that yield both bottom and top line returns. Sustainability can not only lower costs but also 

generate additional revenue, and create next-practice platforms. The authors sees 

sustainability as a competitive advantage and state: “By treating sustainability as a goal today, 

early movers will develop competencies that rivals will be hard pressed to match”. 

Their survey shows that a company that develops on sustainability and includes this matter as 

a business goal, goes through five stages. These stages can be connected to the mentioned 

strategic approaches of Esty et al., Reinhardt and Orsato, in the question of “When does green 

pay off?” Much like the other authors, Nidumolu et al. emphasizes that a successful green 

strategy depends on the stage level and the positioning of a company. In terms of developing 

a strategy for SAS, the theory of Nidumolu et al. can be used to identify the stage of the 

company based on the findings made throughout the entire analysis, and hereby create a 

strategy that fits the positioning and stage of SAS today, but more importantly fits the future 

development. 

 

Stage 1, By viewing compliance as an opportunity will often create first mover advantages. 

Companies might be tempted to adhere to the lowest environmental standards for as long as 

possible, however the authors highlight that it is much smarter for a company to comply with 

the most stringent rules and to do so before they are enforced, as this will most likely save the 

company money e.g. on waste elimination in the long run. 

Stage 2, When a company becomes more proactive about environmental issues they move 

into the stage of making value chains sustainable. Companies can save costs by creating a 

more efficient supply chain, by identifying and controlling the sustainability of their suppliers 

and hereby e.g. eliminate environmental waste, such as reducing fossil fuel consumption and 

its dependency. 

Stage 3, A company reaches this stage when the executives wake up and realize customers 

concerns and how meeting these can serve as a competitive advantage. By being first in 

designing sustainable products and services a company can offer their customers a 

differentiated sustainable product or service, and hereby add a value that could create 

competitive advantages.  

Stage 4, Once a company realizes that developing new business models, means novel ways of 

capturing revenues and delivering services in tandem with other companies, can successful 

new opportunities be created. The challenge at this stage is to explore alternatives to current 

ways of doing business as well as understanding how customer needs can be met significantly 

differently. This might lead to the development of new platforms. 
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Stage 5, When a company starts questioning the logic behind the “normal” way of doing 

business and take the view of sustainability, they might look at an opportunity of creating a 

next-practice platform. The final stage of a company’s development in sustainability is when 

impact of the creation of a new product or process extends beyond a single market and creates 

a next practice platform. Here the question moves beyond “reducing” to perhaps “Can we fly 

without fossil fuels?” Based on their findings, the authors emphasizes that the most important 

conclusion from their survey is that sustainability = innovation. 

 

5.3.2. The Strategy Map Model 

Upon our analysis of the authors, Esty & Winston (2009) Reinhardt (1999), Orsato (2006) 

and Nidumolu et al. (2009) we have plotted the different strategic approaches into the 

“Strategy Framework” of Esty & Winston in order to outline and compare the authors’ 

strategic views. We call the new model the Strategy Map. Our model will serve as our 

foundation for the creation of strategic opportunities for SAS.  

 

 

 

 

Figure 4. The Strategy Map 
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5.3.2.1. Risk-Control 

Nidumolu et al. describe their first stage Viewing compliance as an opportunity, as a 

motivation factor for companies to engage in sustainability. Thus corresponding to the 

strategic approach of Esty & Winston Risk-control, where a company can manage 

environmentally driven business risks and perhaps create a competitive advantage. This is 

also where we place Reinhardt’s Managing environmental risks and competitors, as the 

approaches focus on avoiding costs associated with environmental damaging accidents and 

conflicts as well as deriving environmental and business benefits to change the rules of the 

games to ones favor. In the same strategy category we find Orsato’s Beyond compliance 

leadership, where a company that moves beyond compliance, have the chance of shaping the 

market and hereby manage their competitors. As SAS is aware of potential future 

environmental regulations in the airline sector, avoiding any risks linked with sustainability is 

essential. By being upfront and using an engagement in biofuel as a strategic solution towards 

controlling and avoiding these kind of risks, it is possible to create an advantage towards 

competitors, and perhaps they could even attempt to shape the rules and regulations in the 

market and hereby gain a competitive advantage. The framework shows that there is an 

opportunity of creating a long-term value from this strategic approach, however it is “less 

certain” to happen.  

 

5.3.2.2. Costs 

Moving further in the development of a long-term strategy, Nidumolu et al. state that the next 

stage of a company’s engagement and development in sustainability will often lead to a 

review of ones value chain, and how to make it sustainable. The strategic proposal from Esty 

& Winston costs reduction; suggest that a company can gain value through continuously 

increase productivity of their processes while decreasing the environmental impact, hereby 

reducing any costs attached with them. This can further give an advantage towards 

competitors that does not have an equally efficient value-chain. Similar to Esty & Winston 

Reinhardt’s strategy, Saving costs, also focuses on internal cost reductions while 

simultaneously improving environmental costs and hereby gaining more value by saving 

unnecessary expenses. Orsato further emphasizes the opportunities of creating value through 

Eco-efficiency in ones supply chain and practice Environmental cost leadership, here 

companies might be able to reduce costs as well as the impact of the environment, and further 

deliver a price competitive product. On this stage SAS would already be committed to a 
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biofuel strategy, however the natural step would be to improve and develop this strategy and 

look beyond risk-control into the company’s value chain. SAS can use this strategic approach 

to improve their biofuel system, and perhaps make it more sustainable, hence reducing costs 

via a more efficient supply-chain as well as in the EU ETS-program. The framework indicates 

that this approach is short-term but a “more-certain” success. It has immediate affect of the 

bottom line, however it is a matter of time before competitors will follow. Thus new 

advantages must be build.  

 

5.3.2.3. Revenues 

The surveys of Nidumolu et al. show that after improving the company’s internal capabilities 

on sustainability, it moves on to the stage of looking upon customer’s concerns, and challenge 

their first mover luck in designing sustainable products and services that differentiates for 

those of their competitors by appealing to the customers emotional preference. The company 

will then turn to explore alternative ways of doing business and understanding how customer 

needs can be met significantly different, hereby developing new business models. In response 

to this stage, Esty & Winston have conducted a strategic approach, Revenues, where a 

company can differentiate themselves from their competitors by changing the value 

perspective of their product onto customer concerns. In the same stage we find the strategy of 

Reinhardt; Differentiated products that similar to Esty & Winston emphasizes the competitive 

advantages of appealing to the environmental concerns of the customers. Redefining markets, 

focuses on the development of new business models, radical or disruptive innovations, which 

gives the opportunity of changing the competitive rules of the market. Orsato also present his 

strategy Eco-branding where the essential is to offer customers a differentiated personal value 

which is difficult for the competitors to imitate, thus creating a barrier of entry, hence a 

competitive advantage. At this stage SAS can use this kind of strategy to differentiate their 

product from their competitors by adding a value of clear environmental concern to their 

brand, by the use of biofuel or depended on the development, a more sustainable product then 

those of their competitors. In the framework this strategy is a categorized a short-term “more 

certain” successful, as should create first mover advantages towards competitors, however not 

a long-lasting one, as it is a matter of time before competitors will follow. 
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5.3.2.4. Intangibles 

According to Nidumolu et al., the final stage in the development of sustainability happens 

when a company starts questioning the logic behind the “normal” way of doing business and 

take the view of sustainability, they might look at an opportunity of creating a next practice 

platform, by innovating the way of doing business excluding harmful materials or processes. 

This stage corresponds to the last strategic point of Esty & Winston Intangible value; by 

moving beyond normal business in the lens of sustainability companies have the opportunity 

of building valuable brand recognition. They state that this is where the really long-term great 

advantage lies; however the challenge is immense thus categorizing it as long-term, but “less 

certain” to be successful. However if SAS is able to be forefront in biofuels, they have the 

opportunity of creating valuable brand reputation and identification, perhaps moving the role 

of biofuel or sustainability in aviation to the next level. 

 

5.3.3. Taking up the Challenges 

The consideration that SAS has made towards engaging in the biofuel industry is recognition 

of the fact that a risk is present in the near future in terms of environmental costs. Whether 

this risks counts for stricter regulations with imposed costs or threatening competition, then 

one thing is sure, there is a risk of negative affect to the company. SAS has clearly expressed 

a desire for engaging in the biofuel industry, as a strategic solution to these risks, the question 

here is to what level should the company engage in this strategy in order to gain value?   

As a result of our three steps of the analysis, we are able to provide suggestions regarding the 

actions that SAS will have to take in the near future to create and sustain value as well as a 

competitive advantage through a strategic use of biofuel. This part of the analysis gathers all 

aspects from the external and internal environment analysis carried out on SAS and biofuel. It 

is based on these findings along with analytical conclusions drawn from significant authors, 

from which we will conduct a strategic proposition of the different opportunities that lie 

ahead for SAS. Our proposition is build on the inspiration of the different strategic 

approaches implemented to our strategy map, hereby resulting in a four-stage framework that 

delivers four different categories of strategic opportunities for SAS: 1.Managing Risk-

Control, 2.Reducing Costs, 3.Increasing Revenue, and 4.Enhancing Intangibles. 
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Figure 5. The Four-Stage Strategy 

 

 

 

These four stages are to be seen as a road map of strategic development of SAS’ commitment 

to biofuels. As SAS develops their experience of biofuels, so must their strategic 

commitment, thus our purpose is to conduct a strategic path for SAS that will ensure long-

term value. 

 

5.3.3.1. Stage 1 – Managing Risk-Control 

As mentioned, aviation is yet not part of the EU renewable energy directive, thus no actual 

legislation has been imposed on the airline industry regarding CO2 emissions. However the 

whole of the industry here including SAS, is waiting and assuming that strict regulations are 

soon to come. In order to avoid any unpleasant surprises, SAS has taken the matter in their 

own hand and has started an engagement in biofuel as a strategic solution to these coming 

regulations as well as an effort to create a sustainable image. However the development on 

aviation biofuels is currently suffering under a great amount of uncertainty, and SAS’ 

involvement in this area is still at a low level due to the lack of resources and knowledge. The 

general solution seems to be to create some sort of stability in this area. As we concluded 

through our strategy map, the first step a company takes in the road of sustainability concerns 

managing risks. Taking a risk-control perspective would be an obvious strategic move for 

SAS to take in the development of a biofuel strategy. Our conclusions from the strategy map 

along with the current initiatives that SAS is taking, outdo a foundation for the first step in the 

strategic development of biofuels for SAS.  

 

 

Stage 1 - Managing Risk-Control 

Stage 2 - Reducing Costs 

Stage 3 - Increasing Revenue 

Stage 4 - Enhancing Intangibles 
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Lobbying for more stringent regulations 

As mentioned, international regulations are needed to allow the development of 

commercialized biofuel to take off and here is an opportunity for SAS to gain an advantage. 

As a member of SAFUG, SAS shows its support and willingness to use sustainable biofuel 

when it becomes available. The group has been created to influence governments and decision 

makers and promoting biofuels as a viable solution for the aviation industry. However by 

lobbying actively, SAS has a greater possibility of pushing for aviation to be included in the 

EU renewable energy directive and create legislations for the use of renewable energies, this 

will bring clarity to a regulatory framework where a biofuel development can take off. With a 

set of regulations around aviation’s CO2 emissions, SAS is able to get clear direction of the 

level of efforts that must be invested into bringing down the CO2 emissions. This will give 

SAS an opportunity of commencing the development of a strategy that complies with these 

legislations. By viewing compliance as an opportunity, SAS might be in the position of 

creating a first mover advantage by heavily lobbying and being prepared to follow stricter 

regulations, as real competitive advantages lies in complying with the most rigorous rules and 

to do so before they are implemented elsewhere. As Nidumolu et al. states “Its smarter to 

comply with the most stringent rules, and do so before they are enforced. This yields 

substantial first-mover advantages in terms of fostering innovation”. Further advantages lie in 

complying, if SAS is capable of setting regulatory standards by moving beyond compliance, 

they are able to shape the market and hereby manage their competitors that might not be able 

to comply with equal standards, thus creating competitive advantages. This strategic approach 

is further emphasizes by Porter’s Hypothesis: that an appropriately designed environmental 

policy may lead to first mover advantages at the firm level, as early adoption of strict 

environmental standards may lead to innovative off sets that lower costs or improve quality 

and ultimately lead to net benefits for the firm (Porter & van der Linde ‘95). Rugman & 

Verbeke highlights that his hypothesis is build upon the assumption that “Strict domestic 

environmental regulations can correctly anticipate international regulation trends and 

thereby stimulate domestic firms to rethink and redesign products and manufacturing 

processes. This will give these home-based firms a first mover advantage internationally…” 

Additionally, being involved in the political decisions made by regulatory organizations is 

important as they influences the strategic development of SAS and decisions in terms of the 

possibility and speed of implementation of biofuels. Therefore lobbying for and with the 

organizations in the industry could be very beneficial to one’ own strategy. 
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“Leading edge companies that are prepared to meet more demanding requirements might 

also find that quietly lobbying the government for more stringent regulations is the best path 

forward.”  

Esty and Winston 

 

Working with on-going certification processes 

The lack of certification is one of the barriers that have to be overcome before to see any 

major evolution in the biofuel industry. The standards developed by the RSB might be the 

standards used in the EU in the future. Thus, it seems quite clear that SAS could have a better 

role to play within this project and become part of the discussion towards a sustainable 

biofuels future. By being able to shape the standards with many of the big players on the 

market and learn all the necessary criteria listed by the RSB as well as forcing its suppliers to 

get the RSB certification, SAS will potentially be protected from any damageable impacts  

(unsustainability, pollution, accidents, law suits…) of its supply chain and will better at 

managing risks. By doing so, SAS might save costs on potential harmful damages directly or 

indirectly linked with biomass and biofuel production. The knowledge acquired (regarding 

LCA for example) by working with the RSB initiative or other interesting on-going 

certifications, might be crucial in order for SAS to understand any negative impacts that 

might occur. As SAS would gain advantages by following the most stringent regulations, it 

seems imperative that SAS and its future suppliers go along with the most severe and closely 

watched certification process this will give guarantee on the long-term. This might give SAS 

a first mover advantage for a period of time since firms that adopt more ambitious practices 

that goes beyond the compliance frontier, has a greater opportunity of moving further 

(perhaps than their competitors). “What was once a differentiator becomes a “normal” and 

non-competitive practice” (Orsato, 2006). 

 

“The common norm must logically be the toughest.” 

Nidumolu et al. 

 

Developing close partnerships with experts and NGOs 

Moving beyond environmental compliance is a strategy that can create competitive 

advantages for companies that offer services to customers that are sensitive to environmental 

issue (Orsato, 2006). Globally airline companies are already complying with the ISO14001 

standards and the EMAS, complying with both, will make SAS the first airline company in 
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the world to hold both certifications102. Following the usual standards for better 

environmental quality and performance is today not enough; it does not make the difference. 

According to Orsato “Beyond compliance is moving towards more demanding issues, such as 

voluntary standards” and as we have seen earlier in the external analysis, NGOs are 

becoming more and more involved with companies through partnerships and standards. 

NGOs should not be seen as potential danger but as partners for sustainable growth. Through 

developing projects and close cooperation’s with NGOs like WWF and Bellona, SAS has a 

greater opportunity of moving beyond regulatory compliance, into a world of environmental 

concern. This can have a positive influence on their image and reflect in their brand, hence 

leading to a competitive advantage by offering a differentiated product that represents social 

environmental values and concerns. In the development of a biofuel supply chain, many 

biomass and biofuel producers will be involved and SAS will have to control the whole 

process, by doing this with the backup of NGOs and experts will provide a strong social 

assurance. Esty and Winston highlight that “Launching a dialogue, or even opening 

operations to their scrutiny, provides a peer review mechanism and a way to keep the 

company at the cutting edge”. These partnerships will protect SAS against external attacks 

from environmentalists or other NGOs and SAS will be in the position of shaping the market 

as well as managing the competition. This is further emphasized by Orsato: “A strategy based 

on voluntary standards of environmental excellence, can significantly improve the image of 

consumers and shareholders have on their operations”. 

 

When the political framework has been set up, it is possible for SAS to move their strategy to 

the next stage, where the challenge is to develop their supply chain, and in time continue to 

improve their entire value chain in order to create advantages and eliminate waste, and costs.  

 

5.3.3.2. Stage 2 – Reducing Costs 

A learning curve is build along with the development of a new system and technology. As 

pointed out in our strategy map, a continuous focus on increasing the efficiency of ones value 

chain can prove to save costs on one way or the other.  

Our second strategic stage focuses on how costs can be reduced through implementation of 

sustainable strategies and is closely depended on the first stage. In fact, no further biofuel 

development can be elaborated without regulations and intransigent risk management. SAS 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

102 www.sasgroup.dk 
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has the possibility of saving costs by the use of biofuels via reviewing their supply chain with 

through a sustainability aspect. This strategic approach can create opportunities of developing 

competitive advantages on a short-term level by improving the internal efficiency in SAS and 

its supply-chain.  

 

Potential cost Savings 

As shown in our strategy map, companies can reduce their costs e.g. by discarding 

unsustainable materials from their products. The oil price is playing a key role in this matter. 

As mentioned earlier in our analysis, the cost of kerosene represents 40% of the entire cost 

base, thus being a very important and maybe the most crucial variable for any airline 

company. As mentioned, there are indications that fossil oil will become a scarce resource in 

the near future. SAS can acquire an advantage by using a quantity of biofuel to replace 

kerosene, as this will reduce their dependency on fossil fuels and hereby minimize the level of 

volatility on the fuel aspect. By being one of the first companies to use alternative fuels, SAS 

might be in a position of negotiating interesting prices with the possible biofuel suppliers and 

be less affected by the oil fluctuation. In the same time if SAS decides to invest directly in 

production sites, an opportunity exist in sharing the investment costs with other potential 

biofuel users. From the refinery’s perspective, different levels of biofuel qualities are 

produced, these can be applied for distinctive usages: sea transports, cars/trucks, domestic 

heating, etc… By engaging in collaboration with another transportation industry, e.g. 

shipping, SAS might be able to make a shared investment for a biofuel supply, keeping the 

costs down. However here it is very important that a non-competing industry is chosen, as 

otherwise this would create disadvantages in terms of receiving a necessary amount of 

biofuels. At the same time there could be a risk of increased competition that could create 

severe competitive disadvantages rather than any costs advantages. Therefore a company like 

Maersk Line, which is currently studying many alternative options for replacing fossil fuels, 

might be a company that could be interested in developing a collaborative approach toward 

biofuels. 

 

Designing a sustainable value-chain  

Once SAS has reduced the uncertainties and the risks involved with the implementation of 

biofuel, they will have to set up a sustainable supply chain. According to Nidumolu, a 

company will evolve to create a more efficient supply chain once it became more proactive 

about environmental issues. In order to design such processes, SAS will have to work in close 
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collaboration with its future suppliers. On the first hand, SAS will have to select suppliers that 

are able and willing to comply with the more stringent certification process in order to avoid 

future risks. And on the second hand, SAS must keep a focus on the sustainability level of 

their suppliers, in order to avoid any risks of not being able to comply with sustainability 

regulations, as well as negative publicity from medias and NGOs, thus careful monitoring of 

these suppliers is necessary, e.g. via certifications. But the most important aspect of designing 

a sustainable value-chain will lie in the relationship created with the suppliers. In fact, the 

move from exploration to exploitation requires closed process networks to drive the 

integration of innovation – from a creative concept into solid business plans, prototypes and 

commercial products (Harryson, 2006). There are various forms of inter-organizational 

partnerships and they can act as means by which organizations can pool or exchange 

resources, and jointly develop new ideas and skills (Harryson, 2008). Collaborative 

partnerships constitute an effective form, whereby the unique resources of each partner, such 

as core technologies, distribution channels, regulatory or manufacturing expertise and brand 

recognition, are complementing each other. The kind of relationship established between SAS 

and its biofuel suppliers will determine whether or not the supply chain will avoid risks and 

create sustainability. 

 

Building up eco-efficiency 

SAS will have the opportunity to drive incremental improvements through the collaboration 

established with its biofuel suppliers. The creation of a concrete and continuous collaboration 

will create trust and enhance information sharing, hence improve efficiency and effectiveness 

and build a learning community (Senge et al., 2007). An important challenge will lie in the 

future cost of the biofuel production thus SAS might gain from continuously reviewing and 

improving the value chain through close collaboration. In order to develop a strong and secure 

collaboration, a sense of trust needs to be established between the parties and to ensure trust 

building it can be clever for SAS to initiate an open book policy (Thrane et al., 2008). Open 

book accounting might represent an opportunity to maximize a supply chain or group of firms 

through enabling the calculation of win-win situations for the supply chain or group of firms 

as a whole. Partnering and open books are portrayed as specific co-operative form and 

technology that emphasize trust, openness, common goals and the importance of inter-

personal relations. The cooperative and trust relationships will maximize the value in 

construction processes and this might be best done through the generation of shared 

objectives and norms, effective conflict resolution and continuous improvement. The 
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development of such collaborative methods might impact the learning curve of SAS on 

biofuels, and might lead into future advantages toward the competition. By creating close 

relationships with their suppliers, SAS would be able to build environmental goals in 

cooperation. By constantly and thoroughly looking for environmental gains throughout the 

total supply chain and the use of life cycle assessments to find ways to reduce costs as well as 

any unsustainability, SAS and their suppliers might be able to capture value and continuously 

improve their value-chain. According to Esty et al. businesses that run lean are more 

productive, profitable and less polluting, thus a way to ensure this improvement and to create 

eco-efficiency is through Lean-management. Lean-management is about creating efficiency 

throughout a process or in the entire company that generates value and removes all waste that 

does not generate value.  In terms of making SAS’ value chain for biofuels more efficient, 

Lean can be used as a tool throughout the company and to their partners. By reorganizing 

around the value streams, SAS and their suppliers will be able to ensure and constantly 

control the cooperation between these value streams and hereby reduce any waste.  

 

“The burden of being out in front – and bearing environmental costs others are ducking – 

will be especially acute in highly competitive industries where even slight cost differentials 

can kill a business.” 

Esty and Winston 

 

The opportunities of the EU ETS program 

As the aviation industry enters the EU ETS program, in an effort to lower EU CO2 emissions, 

airline companies will have to comply with these terms. However a great amount of 

opportunities are linked with this process. As the main part of the competition that SAS faces 

is in the EU air space, the company can benefit from the EU ETS if biofuel becomes part of 

the fuel supply, as zero CO2 emissions are calculated when biofuel is replaced with fossil 

fuels. This can give an economical advantage in terms of allowances. If SAS eventually is 

able to replace with biofuels enough so for them to save allowances, it will give them the 

opportunity of trading some of these allowances; thereby creating revenues on their biofuel 

replacement. By complying with the EU ETS program, it can further give the opportunity of 

complying with any international voluntary ETS programs that could gain them additional 

earnings outside of EU, and give them even more competitive advantages. Further SAS might 

be able to save costs on fuel directly, if the price of fossil oil turns out to be higher then the 

total price of biofuels including ETS-allowance reduction or if the price of biofuel turns out to 
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be a bit higher than the one on fossil fuel then the price for SAS might change once the ETS 

program is involved. As mentioned, the use of biofuel means registration of zero CO2 

emissions, hence the company will gain ETS-allowances. Therefore if the price of fossil fuel 

is less than the one of biofuel, the ETS-allowance must still be calculated and eventually 

using biofuel might end up being the less costly solution.  

 

Once SAS has set up an efficient supply chain system, and enhanced their tangible values, it 

is time to take a look upstream, beyond internal cost savings, to external revenues. Thus the 

natural move would be to further develop the strategy and look into increasing revenues.  

 

5.3.3.3. Stage 3 – Increasing Revenue  

The third stage of our strategic development is about creating and developing revenue. This 

strategy is more likely to generate a competitive advantage than the “two-downside” 

strategies that mainly focus on developing sustainable policies and reducing harmless 

activities. On the contrary, the upside of the framework is on the contrary a window to the 

outside world and a real source of opportunities for creating revenue.  

 

Product differentiation and Eco-branding 

By offering products or process with superior environmental benefits, companies can create 

competitive advantage. In this strategy, an important point is that the firm that wants to 

implement such a strategy need to be sure that the product appeals to the customer’s values 

enough for them to disregard price sensitivity for an environmental friendly product. In fact, 

based on our analysis, the customer’s awareness regarding environmental products seems to 

have increased but nevertheless price is still the key factor (see section 5.1.5.1.General 

attitude towards flying “green”). SAS does currently not have the resources to offer its 

customers to fly from a highly sustainable biofuel with zero CO2 emission for a low price 

ticket, but SAS can strive to reach this target. As mentioned in the prior section, if SAS is able 

to create an eco-efficient value-chain and implement other cost reducing efforts to this, they 

might be able to offer an environmental friendly product for a competitive price. Producing a 

sustainable biofuel is not an insurmountable task. By having set up a certification process 

monitored by third parties like state organizations or NGOs; it seems possible to achieve this 

goal. This could provide SAS an important opportunity to achieve a competitive advantage by 

gradually using highly sustainable and controlled biofuels from certified suppliers, hereby 

adding an extra value to their product that refers to social environmental concerns. SAS will 
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have to put in all its energy to collaborate with its partners to continuously improve the 

efficiency of the supply chain, with the ultimate goal to offer tickets for reasonable prices. 

This strategy can be successful if the communication is credible and the product is difficult to 

imitate. According to Orsato, it can give the company a competitive advantage to offer 

customers a differentiated personal value that is difficult for the competitor to imitate and 

then create a barrier to entry. By adding this value to the SAS brand, the company is able to 

offer their business customers a differentiated product that also reflects value on their brand. 

An opportunity for SAS lies in offering extra value to their business customers via their 

product. E.g. if “Danske Bank” choose to fly SAS, they are able to report that they travel 

sustainable, and hereby increase their own environmental performance. This opportunity is 

also linked with a financial opportunity of large business clients might be willing to invest in 

biofuels as this has a direct positive affect on their own environmental performance. 

 

The key role of the employees  

Employees are crucial in the development of a firm, especially when the firm is in the service 

business. In 2009 the SAS Group provided air transportation services to 24.9 million 

passengers. These passengers are facing SAS employee’s during their travels and getting 

opinions on the company through the work performance done by the on-board crew and the 

airport employee’s on-sites. Crewmembers and on-site employees represents 80% of the total 

amount of employees working for SAS (SAS annual report 2009) thus being a key resources 

for displaying, supporting and interacting with the outside world. The on-board and on-site 

employees have the potential of becoming the closest link between SAS and their customers, 

however these employees do not have any compulsory training regarding SAS’ general 

activities nor environmental activities. Their information level is only satisfied to the level of 

obligation to receive the information, but not to read nor understand, which easily gives the 

impression of “not that important”. In order to create value to their brand, SAS must include 

these 80% of employees that are daily facing and communicating with the customers. It is 

therefore crucial that SAS management encourage their employees to read and learn about 

environmental and CSR activities, as well as particular projects like the introduction of 

biofuels to replace fossil fuels. Furthermore as our analysis shows, the biofuel technologies 

and the different biomasses can be difficult to understand. It is therefore important that 

employees have a certain amount of knowledge that can ensure them that the SAS biofuels 

will be sustainable and from 2nd generations biofuels. This is done to assure the employee that 

their workplace is creating sustainability, as well as to enable them to be able to face and 
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explain to customers that might have questions or are skeptical towards the use of biofuels. 

The transmission of values through an organization has to be reflected in the mind of the 

customers, thus increasing brand value. Firms want committed employees and employees 

want to work for companies they can commit to, providing more knowledge to the employees 

that are facing the customers then seems very relevant. After all, the employees are the ones 

messaging the values of a company to the customers. 

 

“Employees are perhaps the most powerful of the players since they can spell defeat or 

victory for an initiative or an entire company”. 

Esty and Winston 

 

Towards a new business model 

This strategic step focuses on creating new ways of capturing revenue and delivering services, 

which takes inspiration from the stage four of Nidumolu et al. One of the previous 

acknowledgements from our analysis is that the airline industry is interested in using 

sustainable biofuels in the near future, in order to be able comply with regulations and avoid 

any environmental risks, and to reduce costs on a medium or long-term period. If airline 

companies are ready to buy biofuel when they become available in Scandinavia, then an 

opportunity for SAS lies in becoming biofuel distributor in the Nordic area. The strategic 

proposal of stage 1 keeps a focus on being actively involved politically and shaping the 

market, thus if SAS manages to be forefront in the biofuel movement in Denmark, they will 

be able to build a certain amount of expertise and goodwill in this area.  

Furthermore as stage 2 suggest, there are great opportunities in developing efficient value 

chains, also for future purposes of perhaps creating the best practice process. Along with a 

well-established environmentally caring brand, and a political influence and the best practice 

processes, they will be at the forefront for an opportunity of creating a sub company that 

delivers biofuels in the North. As we concluded in the internal analysis, SAS already possess 

a strong and valuable brand. By using this brand to develop a distribution company they have 

the opportunity of creating even more value to their brand. A suggestion could be to name the 

biofuel distributing division: SAS - Sustainable And Secure biofuel. As this still carry the 

brand name, and gives reflection to the original SAS brand, the new division will therefore 

add an environmental value to the original brand. This entity would be specialized in biofuel 

distribution in the Scandinavian airports and responsible for contract development with local 

biofuel suppliers in the different Nordic areas. This will keep the level of sustainability very 
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high through certified and controlled suppliers, as well as selling and distributing the biofuel 

directly to the planes at the airports. Many different supply solutions have to be found due to 

specific airport situations and the different geographical areas, in order to use the right 

biomass and technology. This strategic proposal is suitable for the third stage, as SAS must 

create a foundation for their company in both financial and valuable resources, in order to be 

able to invest and provide supply chains from production sites to airports. Through this brand, 

SAS will provide a unique recipe by providing local sustainable biofuel solutions.  

Moreover this supply-chain will offer the unique advantage, that SAS planes will be able to 

use biofuels at any airports in Scandinavia without being dependant of other distributors. A 

project will take time to be developed but when the aviation biofuel becomes certified, it 

would be clever to think of pilot projects in order to be forefront. A pilot project could take 

place in a small or a medium sized airport, by selling and distributing biofuel to SAS planes 

and other airline companies. However, in order to develop such a strategy, SAS will have to 

invest in resources and deal with airports situations where major suppliers are already 

implemented, hence political involvement can be advantageous in this matter. 

 

If SAS achieves to create new business models and build up brand value, the next 

opportunities lies in enhancing the intangible values that they have created, and hereby move 

the brand recognition to the next level. 

 

5.3.3.4. Stage 4 - Enhancing Intangibles 

As developed in the SAS internal analyses, the SAS brand is the key resource that could 

create and sustain a competitive advantage. This fourth and last step of our strategy road map 

focus on how SAS can reach a level of brand identification with biofuels and hereby open 

entirely new opportunities.  

 

Displaying and promoting biofuel activities 

Displaying the SAS brand around biofuel activities could be double-edged, but based on our 

external and internal analysis, it seems the sine-qua none solution for the firm to use the brand 

to develop a sustainable competitive advantage. Moving on to the next level, the purpose for 

SAS will be to create brand identification with aviation biofuels, by adding brand value 

through biofuel activities and new business models, such as distribution. The outcome thereof 

could possibly result in SAS becoming the synonym of aviation biofuels, hence green 

aviation, leaving them as the obvious green option. However as the brand seems to be the 
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most valuable resource of SAS, protecting the brand against harmful events is crucial and as 

according to Esty et al. being honest concerning ones activities is the wisest, as it might 

prevent any negative media scandal, but companies that seek eco-advantage through enhanced 

intangible value simultaneously create exposure.  

 

“In Eco-marketing, you had better be clear… and right.” 

Esty and Winston 

 

Therefore when a company chooses to position itself as an environmental sustainable 

company, it is important that their homework has been done and to make sure that any 

possible risks are eliminated. Nevertheless, brand identification provides a shortcut for 

customers to identify their preferable product, thus brands affect our perception and behavior 

when we make a choice103, meaning that if any negative publicity is linked to the brand this 

has as much (and perhaps even more) affect as the rest of the brand value. According to Esty 

& Winston the better a company does at protecting its reputation and building trust, the more 

successful it will be at gaining and maintaining competitive differentiation. Therefore the 

brand identification strategy is placed in stage four, as the company rest in their processes and 

has obtained the needed knowledge, and hopefully have avoided and prepared for any risks. 

 

“It takes 20 years to build a reputation and five minutes to ruin it. If you think about that, 

you’ll do things differently” 

Warren Buffet  

 

Creating next-practice platform 

The concept of next-practice platform will arise from industries future development. 

According to Nidumolu et al. “Next-practice platform change existing paradigms”. Building 

next-practice platform starts by questioning through the sustainability lens the dominant logic 

behind business today. The goal is to manage energy in radically different ways than we do 

today (ex: smart grids). For the authors, making sustainability a goal can lead to interesting 

next-practice platforms, thus highlighting the fact that sustainability can be develop through 

innovation. We all had experiences of being in a plane that was far from being at its full load 

capacity, thus showing us that even with biofuels the airline industry will still present 

""""""""""""""""""""""""""""""""""""""""""""""""""""""""

103 Based on the course of Neuromarketing, Professor Thomas Ramsøy 
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inefficiencies and unsustainability. Airline companies as well as planes manufacturers will 

have to develop innovative solutions to reduce costs and to improve energy efficiency.  

SAS could develop innovative services and ways to experiences air transportation in a 

sustainable fashion. An example hereof could be to propose “Green Departure” to the 

customers, where planes will be loaded with the maximum amount of biofuels allowed and by 

flying shorter routes as well as using green approaches. As the customer has a choice of 

departure time, this specific departure could have a minimum price difference, in order to 

cover the expenses, however one could also imagine that because the customer could choose 

between two departures with no price difference, but a great difference in value, it could 

enhance the market share of SAS as they are able to give the customers a differentiated value, 

and any additional costs could be covered by doing good business. A second example could 

be to develop, “Full load Departure” to the passengers that do not have time imperatives; the 

planes will only operate the flight at full load. Here the benefit of the customer could be on 

reduced price. However, this suggestion demands totally new ways of operating the entire 

airline industry as the airport will be affected by this kind of departures in terms of gate and 

personnel available, for the last part, SAS would also have to rethink there operating methods 

as many costs are involved in keeping personnel on a constant standby. 

Orsato (2009) emphasizes this approach through his concept of Sustainable Value Innovation 

(SVI) that can be created by redesigning the activity systems involved in both production and 

consumption of goods and services. This concept requires a rupture from traditional industry 

practices. SVI can be seen as system strategy where biofuels will only be a part of the 

alternatives to reduce CO2 emissions. Biofuels will create sustainability but one could 

imagine that they will only become a part of new logic of aviation transportation system. 

Despite demonstrating his theory by taking the example of the inefficiencies and innovative 

developments in the car industry we definitely believe that a huge amount of sustainability 

can be created through innovative business models but to see such development in a near 

future, SAS’ top management will have to show imagination and audacity. 

 

“It is not the strongest of the species that survives, nor the most intelligent that survives. It is 

the one that is the most adaptable to change. “ 

Charles Darwin 
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5.3.4. Views on First-Mover Advantages 

“I think we are first-mover as it is now, and we will continue to attempt to be the first mover if 

possible” (2nd interview, p.5, 27.04.2010) Martin Porsgaard has clearly expressed that SAS is 

seeking to get some first mover advantages from pushing and implementing biofuels into the 

supply chain. In this section, we will analyze whether or not SAS is able to get any first-

mover advantages through our four stage framework, based on the external environment 

around biofuels and the resources of the company related to the four stage framework 

presented. To do so, we will analyze two different papers: we will take a look at First-Mover 

Advantages by Lieberman and Montgomery (1987) and at The Half-Truth of First-Mover 

Advantage by Suarez and Lanzolla (2005), giving us two different views on first mover 

advantages and disadvantages, that we are using to explore the future possibilities for SAS 

within the biofuel industry.  

 

5.3.4.1. First-Mover Advantages through the use of resources 

Lieberman and Montgomery define first-mover advantages “in terms of the ability of 

pioneering firms to earn positive economic profits”. For the authors, first mover advantages is 

a multi-stage process: in the first stage, a first-mover opportunity is likely to occur because 

the firm possesses some unique resources or foresights, or because of luck. In a second stage, 

the firm has to exploit its position in order to enhance the durability of first-mover profits. 

Advantages can be created through different sources like technological leadership, 

preemption of scare assets, switching costs and buyer choice under uncertainty. However, 

there are advantages as well as disadvantages of being a first mover, which are the free rider 

effects, resolution of technological or market uncertainty, shift in technology and incumbent 

inertia. Lieberman and Montgomery base these assumptions on firm resources and abilities, 

however Suarez and Lanzolla bring an external dimension that will be discussed in the second 

part of the first mover analysis.  

 

Technological Leadership 

An early entrant can generate sustainable cost advantages that can be kept proprietary, hereby 

the firm is able to gain or maintain leadership in market share. However, biofuel technologies 

have existed for a century and have been under continuous development for decades. These 

technologies are transparent and well known and do not constitute any barriers to entrance for 

producers; hence it does not create any particular prospects of first mover advantages. Airline 
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companies cannot afford to develop biofuel technologies internally or even to invest heavily 

into projects due to the financial situation of the sector. Therefore airline companies have to 

rely on the existing technologies proposed by suppliers, unless an airline company luckily 

will be able to “reap the fruit” of a new radical biofuel technology. A more sustainable view 

would be to talk about environmental leadership. Airline companies have the choice between 

suppliers that offers different technologies and biomasses, which are all different in terms of 

efficiency (reducing GHG), cost, uncertainties and risks. This is where; the learning curve 

takes its importance and could be a tool for gaining first mover advantages.  

As a first mover SAS would have the possibility of generating advantages by getting valuable 

knowledge on biofuel, like they have done on green approaches. By being first movers they 

have the opportunity of building a knowledge foundation based on experiences that late 

entrants cannot. The discovery of any underlying negative impact in a biofuel supply-chain 

could lead to terrible image problems for SAS and by moving on to biofuels could have 

double-edged effects, that could be especially harmful to a first mover that would be single 

handedly displayed. As developed in the first stage of the strategy framework, by being 

involved in networks like the Sustainable Biofuels Network and partnerships with suppliers, 

experts, and governments, SAS will be able to get a better understanding about the benefits 

and the impacts of the different biofuel technologies and get experience from diverse horizons 

in order to find out what is the best sustainable biofuel solution for the company. 

 

Preemption of scarce assets 

A first mover may be able to gain an advantage by blocking rivals in the acquisition of scarce 

assets. In this situation, the first mover can benefit from assets that already exist rather than 

those created by the firm through development of new technology. In the case of biofuel, the 

scare assets are the types of biomasses. SAS has to make sure that its suppliers will have 

access to sufficient volumes of biomass to produce adequate quantities of biofuel on a long-

term period. In this case SAS has the possibility to become a first mover by controlling 

enough biomass in the Nordic region though its suppliers for the own usage of the company. 

To get a clear advantage from biomass, SAS will have to be aggressive on controlling the 

biomass in order to make the situation unprofitable for latecomers. To make this strategy 

successful, investments are needed and infrastructures around biomass must be set up and 

integrated into a new supply chain. The large investments may create large scales economies 

that will enhance first mover advantages. However as our findings throughout the analysis 

indicate, the financial situation today, does not allow SAS to make any direct investments. 
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Therefore their current strongest tools towards creating a first mover advantages on 

preemption of scarce resources is networking opportunities as well as being forefront. 

However, first mover advantages could be possible as SAS move their strategy to the second 

stage of creating a supply system. If they move fast as soon as the biofuel becomes certified 

and make sure to create contacts, networks and perhaps already establish partnerships with 

suppliers at the first stage of the strategy, they should be able to control the first available 

biomass. Additionally by having a system ready to directly implement the fuel when it 

becomes available is also attractive for suppliers that could have incentives towards mainly 

working with a company that is ready to take the fuel.  

 

Switching Costs and Buyer Under Uncertainty 

According to the authors, first mover advantages may arise from buyer switching costs, which 

means that late entrants must invest extra resources to attract customers away from the 

familiar first-mover firms. Costs will arise from time and resources used in qualifying a new 

supplier, costs of complementary products, costs of training the work force and costs due to 

the supplier-specific learning by the buyer. The buyer adapts to characteristics of a product 

and its supplier and thus finds it costly, time consuming and often difficult to change to 

another brand. By putting out a strong desire to be large end-users of the biofuel, SAS will be 

covet by biofuel suppliers such as perhaps Inbicon and Solena. Lieberman and Montgomery 

state that the imperfect information of buyers regarding the quality of the products may force 

the buyers to stick with the first brand they encounter that performs the job satisfactorily, and 

as our analysis indicates, SAS has a the opportunity of developing an eco-branding strategy 

due to their strong brand recognition. By moving first on the third stage of the strategy they 

would create trust as well as sustainable value to their brand and customers would have 

instinctive incentives to choose SAS as their supplier. Moreover, a pioneer company can 

receive disproportionate attention in the consumer’s mind and occupy a unique position, thus 

enhancing intangible values. The advantage is persisting because perceptions are difficult to 

modify. This could also provide a direct first mover advantages for SAS with the B2B 

customers, as the customers would be motivated to keep SAS as their supplier, as auditing of 

e.g. sustainability and other switching costs can be very resource demanding. Additionally, 

gaining certifications makes it easy for the customers to trust the sustainability level of the 

biofuel. 
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The Free Rider Effect  

This effect refers to late movers rather then first movers, and how these may be able to “free 

ride” on a pioneering firm’s investments in many areas like R&D, infrastructure development, 

etc…  Late entrants have the opportunity to learn through the early movers, allowing them to 

copy the pioneering firm with a kind of unpaid research lab, through information spillovers 

and learning-based productivity improvements. The biofuel has been around for more than a 

century, making the technologies well known and easy to imitate. According to Teece (1986), 

when replication is easy, profits from innovation may accrue to owners of complementary 

assets. Domains such as distribution, marketing and customer reputation can be exploited 

successfully by late movers, and in some cases might result in taking over the first mover 

advantage. This effect indicates that there is danger of moving first in creating supply chain 

systems as well as engaging in distribution, due to the possibility of replicators’. These 

replicators further have the opportunity of perhaps improving this system and hereby take 

over the first mover advantages.  

 

Resolution of Technological or Market Uncertainty  

For Lieberman and Montgomery, late entrants can have an advantage through the resolution 

of market or technological uncertainty. Biofuel is playing a role in climate change mitigation 

but many uncertainties regarding sustainability have to be resolved. Today, the biofuel 

industry and the airline industry can only determine that there are many uncertainties in using 

biofuel. Consequently if SAS wants to be an early adopter of biofuel and use it in order to 

gain first mover advantages, they will have to chose their supplier(s) carefully, as well as 

ensure a high sustainability level in order to be competitive and to not make any green 

mistake, by perhaps engaging in something that might prove to have negative externalities 

Whereas late movers have time and the opportunity to develop a better and more sustainable 

biofuel and efficient supply systems by replicating first movers, thus resolving uncertainties 

and eliminating mistakes. This is why we will further investigate the possibility of reversing 

the strategic propositions for SAS. 

 

Shift in Technology and Incumbent Inertia  

Shifts in technology provide a list of potential new entrants who might revolutionize the 

existing market with new products or processes. Early movers might be ignorant to threats 

and might be overtaken by late movers who have exploited new technologies. Biofuel 
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technologies are under fast development, breakthroughs might happen in the next few years, 

which could make the present technologies inefficient or obsolete. SAS must be aware of 

these threats in order to avoid being tied to suppliers that cannot offer the best available 

solutions. This could give SAS a strong disadvantage towards the competitors that have 

access to the new and more efficient technologies. SAS has to be well aware of the 

technological environment since they might have to change suppliers quickly in order to stay 

competitive. The authors link this aspect with incumbent inertia, where a company can be 

locked into a specific set of fixed assets and may be reluctant or unable to cannibalize existing 

product lines, or the firm may become organizationally inflexible. These factors constrain the 

ability of a firm to respond to environmental change or competitive threats. In the case of 

SAS, severe changes in technologies and in the sustainability performance of some types of 

biomass or biofuel technologies could be seen as major threats, that SAS must continuously 

be conscious of if they choose to move first. 

 

5.3.4.2. The effects of external factors on first-mover advantages 

Suarez and Lanzolla (2005) have also been studying first-mover advantages and bring another 

approach that contrasts the view of Lieberman and Montgomery. They define first- mover 

advantage as “A firms ability to be better off than its competitors as a result of being first to 

market in a new product category”. For Suarez & Lanzolla being first-mover additionally 

also depends on the external factors that shape the situational environment around a product 

or service. They argue that these factors are essential, as first-mover advantages can be 

influenced by certain situations or circumstances. They identify two background factors that 

can influence a first mover’s destiny: first; the pace at which the technology of the product is 

evolving and second; the pace at which the market for that product is expanding. Opposite 

firm resources, external factors are usually beyond control from the company. As for biofuel, 

the innovation has been driven by short-term immediate demands for alternative energy 

during times of crisis, that has led to small incremental technological improvements, however 

no strong demand for this product have ever existed. Conversely this could change in the near 

future as the world is looking for alternative energy solutions. The authors state, that knowing 

how fast or how slow the technology and the market are progressing will allow a company to 

understand the odds of succeeding with the resources it possesses. For biofuel this technology 

has had an extremely slow development until now, in fact the S-curve is widely spread over 

the 20th century and the maturity level of the technology seems to be closer than ever.  
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The four categories framework 

Suarez and Lanzolla have created a framework (see appendix 20.) that distinguishes between 

the opportunity of a short-lived and a durable first-mover advantage, and the likelihood of 

achieving any of these according to the market- and technological- pace of evolution. Their 

framework can be helpful for SAS to categorize their strategic opportunities of gaining first-

mover advantages. Four categories are outlined; Calm Waters- a gradual development in 

technology and markets, The market leads, The technology leads, Rough waters- where both 

the market and the technology are evolving rapidly. According to their theory, the 

environment that biofuel for aviation is situated in, is most resembling to calm waters. This is 

augmented by the extremely slow development of the biofuel technologies and so far 

incremental technological improvements have created a slow gradual development. Thus the 

technology as well as the systems and processes build around can easily be copied. Where the 

market is concerned, there has never been a strong demand for biofuel, and the incremental 

innovations have mainly occurred whenever a crisis has been present. These factors reflect the 

slow growth of the market. However as mentioned, the latest development in political actions 

towards climate change might be able to change that course. Additionally the authors 

emphasizes that in a situation of calm waters, durable first-mover advantage can be build on 

brand awareness rather than with physical firm resources. The advantages of being a first 

mover in a “calm waters” situation is that the gradual changes of pace in the technology 

makes it difficult for later entrants to differentiate their product from the first movers, and if 

they should succeed, the first-movers can simply adapt the new product to their existing 

system. Thus according to this statement and the prior findings, the third stage seems like a 

promising first-mover strategy.  

What is important to understand from the authors theory, is that a first-mover advantage is 

relying on several background factors, and a company must determine which elements outdo 

their skills and challenges in the situation, plus the likelihood of gaining a short-lived or a 

durable, (if any), first-mover advantage as well as the chance of harvesting from ones 

position. They emphasizes that “first-mover advantage is more than a myth but far less than a 

sure thing”, several externalities are in play that can easily affect a company’s strategic 

position. And “after all, first-mover advantage occurs not when you enter a market, but when 

you start making real money in it.” A company might face several years of losses before 

gaining an actual first-mover advantage, thus a company must determine whether a durable 

rentable outcome is to gain or only a short-term advantage, and in that case, discretion will be 
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the right strategy to choose. As the authors state: “Once you have gone into the water, you 

have no choice but to swim”. Therefore in order to choose a successful strategy, a company 

must carefully examine the environmental situation of their product.  

 

Calm Waters 

If we take a closer look at the author’s theory on calm waters and the market position of SAS 

regarding a first-mover implementation of biofuels, our findings show that the external 

situation environment around biofuel for aviation is similar to calm waters. It could therefore 

be assumed that SAS would be likely to gain a first mover advantage in this matter. As 

concluded from the internal part of the analysis, the most valuable specific resource of SAS is 

their brand and history, and as the authors suggest that if the external environmental situation 

is calm waters, this resource is the most important tool a company can posses if they attempt 

to require a first mover advantage. Thus the position of SAS should be able to gain them a 

first mover advantage; if the market development is gradual and they are able to operate 

somewhat solely in this area. Moreover, this theory also emphasizes that an immediate short 

lived first mover advantage is unlikely, but rather a durable advantage is likely and moving 

first will almost always pay off. This suggestion is based on an assumption that as the market 

grows, the majority of consumers are more likely to trust a valuable familiar brand, rather 

than newcomers. And as mentioned any attempt of differentiating the product or system can 

easily be copied due to the long-term transparency of the technology, hereby giving the most 

trusted brand the upper hand.   

 

5.3.4.3.  Is First-Mover a realistic option for SAS? 

When comparing the two articles indication towards first-mover advantages in the different 

stages are somewhat ambiguous. There are strong indications for first-mover advantages in an 

environment of calm waters, however as also mentioned by Lieberman & Montgomery; the 

free rider effect as well as incumbent inertia can be threats when moving first. Thus when 

engaging in the second strategic stage, SAS can gain first-mover advantages, however, they 

will have to be attentive to competitors developments in order not to lose their advantage. 

Additionally both theories points towards obvious first-mover advantages when it comes to 

branding strategies, thus moving first on the third stage should be able to generate sustainable 

competitive advantages. One thing that can be concluded from the analysis is that there are no 

guarantees that it would be advantageous for SAS to move first in all cases, this is also based 

on their weak financial situation that might restrain their economical commitments. The risk 
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and uncertainty of gaining a first mover advantage is high, however the risk of not doing it 

also seems equally high. Nonetheless, by moving first SAS have the opportunity of shaping 

the environment, but our analysis also indicates that the company does not seem to be able to 

pull on any strong resources. When all this is said, a big amount of other factors analyzed 

throughout the project comes into play, and must be reflected upon before a final decision can 

be made. 

 

5.3.5. Reversibility Levels  

When mapping out a company’s opportunities a great amount of risks also comes to play. 

Irreversibility can be an exit barrier, however it can also work as an indication for an entry 

barrier. Therefore this section outlines the opportunities of reversing any of the developed 

strategies in order to display the possibility of exiting any of the developed strategies. With 

inspiration from the model of Rugman & Verbeke (1998) (see appendix 21.) we have 

developed a model that maps the reversibility level of the strategic opportunities of SAS. 

 

 

"

"

Figure 6. Reversibility Levels 
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According to Rugman & Verbeke, some companies fear to invest in developing green 

capabilities because of high uncertainty regarding leveraging effects associated with these 

investments. This can be in terms of uncertainty of how government regulations will be 

developed, the consumer attitude towards green products or perhaps how strong the level of 

industry standards will be. Eventually the companies choose to delay their investments until 

uncertainty has been reduced or better technologies are available, hereby hemorrhaging the 

improvement of environmental and industrial performances. This model is developed so that 

it takes the level of uncertainty versus the company’s level of resource commitment, into 

consideration. Thus the purpose is then to calculate the opportunities of generating 

competitive advantages as well as the possibility of reversing any investments, all depending 

on the firm’s strategic stage and the level of uncertainty surrounding aviation biofuel.   

 

5.3.5.1. Reversibility levels of Stage 1 – Managing risk control 

As continuously pointed out throughout our analysis, the current situation of aviation biofuel 

is that great levels of uncertainties affect the industry. Policies and regulations will be set 

around biofuel, however, how and when this will happen is yet unknown. Furthermore, the 

expectations of certified aviation biofuels to be available in 2010 has not yet been fulfilled, 

thus leaving a great amount of uncertainty around the future prospects of biofuel. In order for 

SAS to control the level of exiting a biofuel strategy at this stage, their current resource 

commitment should be weak, mainly in terms of financial investments at least until future 

environmental regulation will be resolved. However focus should be kept on developing 

knowledge in the area and look for opportunities. Even so, this is still a “green gamble”, as 

the current high uncertainty does not guarantee that the opportunities will be a reality, yet the 

reversibility level is high as the resource commitment is low, making it easy to exit. 

Additionally, as we described in the strategy development, competitive advantages lie in the 

opportunity of lobbying for a regulatory framework. If SAS take advantage of this 

opportunity, they might be able to shape the market and be involved in creating standards and 

certifications, and hereby reduce a great amount of the existing uncertainty. By focusing their 

resources investments on political actions, SAS might be able to shape the market into their 

own advantage, reduce the uncertainty and hereby make it possible to build strong resource 

commitments. SAS will then be looking at an opportunity of “green success” where the 
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efforts still do not take up high financial investments and thus makes the reversibility level 

manageable.  

 

5.3.5.2. Reversibility levels of Stage 2 – Reducing costs 

At this level, the uncertainty around the biofuel should be lower in terms of regulatory 

matters, however uncertainty around biomass sustainability and technology efficiency can 

still be present. SAS can engage their investments in a biofuel supply at two levels. First, by 

merely only being end-users, SAS will simply commit their resources very weakly. Thus the 

reversibility level will be very high as they can easily disregard any commitments, thus the 

reversibility level can be categorized as a “reversible green mistake”. Conversely as the 

developed strategy emphasizes, the real competitive opportunities lies in creating an efficient 

value-chain, but the resource commitment hereof will be very strong. However if the 

uncertainty level is low, there should be an opportunity of creating “green success”. Then 

again, if uncertainty remain high on the future sustainability standard levels of biomass and 

available technologies, there is a risk of ending up in an “irreversible green mistake”, if SAS 

makes a strong resource commitment. In fact, as Rugman and Verbeke demonstrate, there is a 

benefit by waiting to make irreversible investments in clean technologies until better 

technologies become available.  

 

5.3.5.3. Reversibility levels of Stage 3 – Increasing revenue 

When using Eco-branding as a strategic opportunity, The SAS brand will be subjected to high 

exposure and the resource commitment will then be high, as this is a very valuable resource to 

the company. Thus, it must be greatly emphasized that a social understanding of biofuels is 

necessary in order for the uncertainty level to be reduced, since a lack of understanding and 

misunderstandings could create high uncertainty.  Any uncertainties in social understanding 

could have an opposite affect toward the SAS sustainability efforts, hence a strong resource 

commitment, could have severe consequences to the firm, that could end up in an 

“irreversible green mistake”. Therefore, SAS will have to analyze to what extend the impact 

of “green consumerism” will increase the customers purchasing decisions. On the other hand, 

if the uncertainty level is low and SAS makes sure that all of their activities are clearly 

exposed and there is a good level of social understanding, they have the opportunity of 

creating a “green success”. However both strategic outcomes have low reversibility levels, as 

high resource commitments are made, due to the high brand exposure.  
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If SAS engages in developing a new business model like the implementation of a distribution 

company, the resource commitment will be very high. Then, if the political framework around 

biofuels has been set up and the fuel is developed sustainably and have future prospects, the 

uncertainty level should be low, thus SAS will have great competitive advantages in 

following this strategy. However if the uncertainty level stays at a high, the strong resource 

commitment could lead to an “irreversible green mistake”. Conversely, if the uncertainty 

around regulations, standards, technologies and consumer behaviors are still high, a weak 

resource commitment could be a “green gamble”, and there are ways of reversing the strategy. 

 

5.3.5.4. Reversibility levels of Stage 4 – Enhancing Intangibles 

Brand identification is the ultimate resource commitment, thus this strategy is placed as the 

fourth stage of the strategy road map. At this point SAS should be experts in biofuels in all 

areas, and hereby have reduced risks and uncertainties tremendously. Thus indications points 

towards low uncertainty and strong resource commitment, resulting in “green success”. 

However as the brand represents a strong commitment to biofuels, any uncertainties linked 

with this is also linked directly to the brand. If uncertainties are present and not totally 

manageable, the strategic move could end up in “irreversible green mistake” and SAS would 

end up losing its reputation. Engaging in building next-practice platforms carries a large 

amount of risk with it. Thus due to the long-term perspective of this strategy, SAS should 

keep their resource commitment weak, but still be active in the game. This would position 

them in a “green gamble” situation, where they are committed just enough to not have made 

any irreversible investments, but keeping an opportunity of attempting to affect the outcome. 

 

Our reversibility model, show that the opportunity of exiting any of the strategic proposals, 

depends on the level of uncertainty and to which level a resource commitment is necessary. 

Thus the essential here is that the stages of the road map must be followed, in order to create 

an advantageous strategic environment. 

 

6. Conclusion 

As a response to climate change and to the future lack of fossil fuels, SAS has expressed their 

desire to use biofuels in the near future as soon as they will be available on the market. 

Throughout the paper, we have analyzed key factors that will influence and affect SAS in its 

future strategic step into an environmental commitment, through biofuel. Our main analytical 
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findings of external and internal issues, as well as the potential advantages of entering the 

biofuel industry allows us to finally answer our main research question: “What are the 

opportunities for SAS to use biofuels in a competitive strategy?”  

 

Many stakeholders will be directly or indirectly affected by SAS when the company will take 

actions within the biofuel industry. Based on our analysis, we can conclude that it is important 

for SAS to create dialogues with the different groups of stakeholders in order to prepare for 

and secure their external environment. The key role of governments and regulations in this 

matter is to create a regulatory framework around biofuels for aviation in order to reduce the 

uncertainties that are linked with biofuels. The biofuels industry can be profitable so 

regulation is essential to attract investors, and as the technology is currently hemorrhaged by a 

lack of investments, it seems to be the resolution in order for the development of 

commercialized biofuels to take off. However, as regulations might sound like a barrier to 

many companies, in this case it might be an ideal opportunity for SAS in order to shape the 

market into their own advantage. Moreover, social complexities are connected to the use of 

biofuels since this is a very complicated technology. Therefore it is important that SAS 

ensures that any external negative affects are reduced or eliminated, and identifies the value 

that biofuels can have to their customers. 

 

SAS’ current strategy CORE-SAS is a response to the latest recession and an attempt to 

recover the damaged financial situation that the company is facing. Thus, financial resources 

are limited. Then, due to the homogenous aspect of the airline industry, all physical resources 

are easy to imitate and do not represent any significant value. SAS’ organizational resources 

are far from unique and due to recent cost savings directed towards human resources, along 

with difficulties of communication, these resources do not carry any particular advantages. 

However our findings point towards the fact that only one resource has the potential of 

leading to sustained competitive advantage, the brand! The SAS brand carry decades of 

history and the values build into the brand with the royal predicate are unique to the company 

and cannot be imitated nor substituted by any other resources. Therefore, SAS’ intangible 

resources seem to be the most valuable opportunity in order to differentiate themselves from 

competitors, thus offering a unique opportunity for SAS to enhance its values through a 

strong sustainable commitment with the implementation of biofuels. 
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In our search of finding opportunities for biofuels as a competitive strategy for SAS, four 

levels of opportunities have been identified: managing risk-control, reducing costs, increasing 

revenues and enhancing intangibles. These four stages represent a road map of the future 

potential levels of SAS’ strategic commitment to biofuels. In fact, we see clear advantages for 

SAS in managing the risks linked with all the uncertainties around biofuels. The first strategic 

stage highlights that opportunities lie in shaping the market through lobbying, as well as 

getting closer to the on-going certification processes and opening dialogues with 

environmental experts and NGOs. These efforts could lead to first-mover advantages and the 

reversibility level will be manageable due to the low level of resource commitment. In the 

second stage of our framework, gaining an advantage via the development of an efficient 

value chain, and using biofuels to reduce costs internally in the company, is the following 

strategic step. Once uncertainties will be reduced, SAS has the opportunity of designing a 

sustainable value chain and build up eco-efficiency. Close partnerships with biofuel suppliers 

will improve the efficiency of the supply chain and might conduct to strong reductions in 

production costs, however this stage demands strong resource commitments. Therefore it is 

essential that SAS manage to reduce a maximum of uncertainties in the first stage, whereas 

moving on the second stage should provide a higher reversibility level. Following the 

strategic road map, the third stage offer two strong opportunities in order to increase 

revenues: eco-branding and a new business model. These approaches are likely to create first-

mover advantages if SAS is able to commit a sufficient amount of resources into developing 

these options. However, using the brand to create revenue also includes high brand exposure, 

thus the level of reversibility becomes low. This makes the third stage more risky, but also 

more advantageous than the preceding. Our final stage of the strategy road map, presents the 

opportunity for SAS to enhance their most valuable resources, the intangibles. However, this 

is a long-term approach that will only be realistic if SAS has succeeded in developing the 

previous strategic stages. The demands for success in this ultimate stage include large 

amounts of resource devotion into sustainable biofuels and general sustainability. This is far 

from the case at SAS today and they can only improve in this area. Thus we strongly believe 

that following the strategic opportunities, SAS will avoid risks, reduce uncertainties, develop 

cooperation and create value. It is comprehensible that SAS must rapidly take strong actions, 

if they want to gain advantage from sustainability.  
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7. Final Reflections 

The development of biofuels is needed in order to mitigate climate change but even if the 

airline industry has set goals for the next decades, the developments of alternative energies for 

aviation is on hold. Decision makers do not want to take clear decisions on sustainability due 

to the high uncertainties and airline association as well as airline companies do not seem 

ready to invest strongly in biofuels. So who and what can make things moving faster? 

Airlines companies can definitely influence the decisions makers by proposing solutions. SAS 

has an important role to play by being the leader in the Nordic market but its current situation 

is a real source of concerns. Their possibilities of actions seems low and non adequate with 

the large resources needed for implementing biofuels, but can they afford to stay relatively 

passive? Being passive when sustainability is at stake does not seems like an option. Martin 

Porsgaard stated, “To a great extent we will consider how the world will perceive our efforts 

more than we focus on investments” (3rd Interview, p.6, 07.07.2010). But in order to develop 

sufficient efforts…adequate investments are needed! This statement highlights itself the 

paradoxal situation of SAS. 

 

8. Suggestions for Future Research 

Looking deeper into the technology aspect of the biofuel production process could create a 

better picture on how biofuels could be implemented and how a supply-chain could be set up. 

Furthermore, it would provide a better perception of the specific steps in the value-chain and 

the possibilities for incremental or radical innovations on the biomass as well as the 

technology, thus improve the profitability of the supply-chain. This would further carry along 

speculations of the sustainability level of the biomass and technology utilized, thus carrying 

out a specified LCA would be beneficial. Additionally, it would be interesting to examine the 

different opportunities for potential suppliers such as, major fuel companies, which have the 

resources to develop interesting biofuel solutions. The possibilities for partnerships even 

across industries are many, thus representing an area that needs to be further explored. 

Finally, a more detailed development of our strategic propositions is required if they should 

be implemented adequately, and an analysis of the financial capacity of SAS will be needed 

prior to conceive any kind of investments.  

 



Towards Aviation Biofuels – Master Thesis – November 2010 

Damien Brault & Charlotte Nilausen !!%"

9. Bibliography 

9.1. Interviews 

The below interviews are available on CD- ROM. 

1st Interview with Martin Porsgaard, Director of Sustainability and Environment in SAS – 

05.11.2009. 

2nd Interview with Martin Porsgaard, Director of Sustainability and Environment in SAS – 

27.04.2010. 

3rd Interview with Martin Porsgaard, Director of Sustainability and Environment in SAS – 

07.07.2010. 

Interview with Claus Felby, Professor in Wood and Biomass Technology, Faculty of Life 

Science, Copenhagen University – 01.07.2010. 

 

9.2. Syllabus and theories 

Akrich, M., Callon, M. and Latour, B. (2002): “The Key to Success in Innovation Part 1: The 

Art of Interessement”, International Journal of Innovation Management, Vol. 6, No. 2 

(June 2002), pp. 187-206 ! Imperial College Press. 

Arora, A., Fosfuri, A. and Gambardella, A. (2001): “Context dependence, sticky information 

and the limits of the market for technology”. Ch. 4 in: Markets for Technology and their 

Implications for Corporate Strategy, pp. 93-114. 

Barney, J. (1991): “Firm Resources and Sustained Competitive Advantage”, Journal of 

Management, Vol. 17, No. 1, 99-120. 

Boisot, Max H. (1998): “Knowledge Assets. Securing Competitive Advantage in Information 

Economy”, Oxford Un. Press, pp. 12-13 + 31-79. 

Clarkson, M. B. E. (1995): “A Stakeholder Framework for Analyzing and Evaluating 

Corporate Social Performance”, Academy of Management Review, 1995, Vol. 20, No. 1, 

pp. 92-117. 

Dyer, J. H. and Singh, H. (1998): “The Relational View: Cooperative Strategy and Sources of 

Interorganizational Competitive Advantage”, Academy of Management Review, 1998, 

Vol. 23, No. 4, pp. 660-679. 

Esty, D. and Winston, A. (2009): “From Green to Gold”, John Wiley & Sons, Inc., Revised 

and Updated version. 



Towards Aviation Biofuels – Master Thesis – November 2010 

Damien Brault & Charlotte Nilausen !!&"

Fliegstein, N. (2001): “The Architecture of Markets: An Economic Sociology of Twenty-

First-Century Capitalist societies”, Princeton University Press, pp. 27-44. 

Foxon, T. J., Gross, R., Chase, A., Howes, J., Arnall, A. and Anderson, D. (2005): “UK 

innovation systems for new and renewable energy technologies: drivers, barriers and 

systems failures”, Imperial College London Centre for Energy Policy and Technology 

(ICEPT), Department of Environmental Science and Technology. 

Hall, J. and Vredenburg, H. (2003): The Challenges of Innovating for Sustainable 

Development, MIT Sloan Management Review, Fall 2003. 

Harryson, S. (2006): “Know-Who Based Entrepreneurship: From Knowledge Creation to 

Business Implementation”, Cheltenham: Edward Elgar. 

Harryson, S. (2008): “Transformation Networks in Innovation Alliances – The Development 

of Volvo C70” Journal of Management Studies, Vol. 45, No. 4, June 2008, pp. 731-58. 

Lieberman, M. B. and Montgomery, D. B. (1988): “First-Mover Advantage”, Strategic 

Management Journal, Vol. 9, pp. 41-58. 

Newcombe, R. (2003): “From Client to Project Stakeholders: a Stakeholder Mapping 

Approach”, Construction Management & Economics, Vol.21, No. 8, pp. 841-848. 

Nidumolu, R., Prahalad, C. K. and Rangaswami, M. R. (2009): Why Sustainability is now the 

Key Driver of Innovation, Harvard Business Review, September 2009. 

Orsato, R. J. (2006): “Competitive Environmental Strategies: When Does it Pay to Be 

Green?”, California Management Review, Vol. 48, No. 2, Winter 2006. 

Orsato, R.J. (2009), “Sustainability Strategies, When Does It Pay to Be Green?”, INSEAD 

Business Press, Chapter 7. 

Porter, M. E. and Kramer, M. R. (2006): “Strategy & Society – The Link between 

Competitive Advantage and Corporate Social Responsibility”, Harvard Business Review, 

December. 

Porter, M. E. and van der Linde, C. (1995): “Toward a New Concept of the Environment-

Competitiveness Relationship”, Journal of Economic Perspectives, Vol. 9, Number 4, Fall 

1995, pp. 97-118. 

Reich, R. B. (2007): “Politics Diverted”. Ch. 5 in: Supercapitalism (168-208). USA: Alfred A. 

Knopf. 

Reinhardt, F. L. (1999): “Bringing the Environment Down to Earth”, Harvard Business 

Review, July-August 1999, pp.149-157. 



Towards Aviation Biofuels – Master Thesis – November 2010 

Damien Brault & Charlotte Nilausen !!'"

Rogers, E. M. (2003): “Diffusion of Innovations”, New York, The Free Press, 5th Edition, 

Chapter 1. 

Rubin, P. H. (1990): “Managing Business Transactions”, New York, The Free Press, Chapters 

1 and 2, “Make or Buy?” and “Buying Complex Products”, pp. 3-42. 

Rugman, A. M. and Verbeke, A. (1998): “Corporate Strategies and Environmental 

Regulations: An Organizing Framework”, Strategic Management Journal, Vol.19, pp. 

363-375. 

Schilling, A. (2008): “Strategic Management of Technological Innovation”, McGraw-Hill 

International Edition, Second Edition. 

Suarez, F. and Lanzolla, G. (2005): “The Half-Truth of First-Mover Advantage”, Harvard 

Business Review, April 2005. 

Svoboda, S. (1995): “Note on Life Cycle Analysis”, National Pollution Prevention Center for 

Higher Education. 

Teece, D. J. (1986): “Profiting from technological innovation: Implication for integration, 

collaboration, licensing and public policy”, Research Policy, Vol. 15, pp. 285-305. 

Utterback, J. (1994): “Mastering the Dynamics of Innovation”, HBS Press, Ch. 2, pp. 23-32, 

and Ch. 3, pp. 57-78. 

 

9.3. Presentations 

Robert Arendal “The World of Biofuels”, 1st Sustainable Biofuels Network Meeting, 

Copenhagen, 03.02.2010. 

Martin Porsgaard, “SAS Presentation”, 1st Sustainable Biofuels Network Meeting, 

Copenhagen, 03.02.2010. 

Marianna Thellersen, “Novozymes Presentation”, 1st Sustainable Biofuels Network Meeting, 

Copenhagen, 03.02.2010. 

Jacob Sterling, “Maersk Line and Biofuels”, 1st Sustainable Biofuels Network Meeting, 

Copenhagen, 03.02.2010. 

Claus Felby, “Biofuels from ethanol and beyond – Status and Outlook”, 1st Sustainable 

Biofuels Network Meeting, Copenhagen, 03.02.2010. 

Richard L. Atman, “Aviation Alternative Fuels… Characterizing the options”, Presentation 

for ICAO, 10.02.2009. 



Towards Aviation Biofuels – Master Thesis – November 2010 

Damien Brault & Charlotte Nilausen !!0"

9.4. Websites 

Advisory Council for Aeronautics Research: http://www.acare4europe.com 

Air Transport Action Group: http://www.atag.org  

Air Transport Association: www.iata.org 

Aviation Environment Federation: http://www.aef.org.uk 

Biofuelwatch: http://www.biofuelwatch.org.uk 

Bionomic Fuel: http://www.bionomicfuel.com"

Bloomberg: http://www.bloomberg.com 

British Petroleum: http://www.bp.com"

Business.dk: http://www.business.dk"

Carbon Disclosure Project: https://www.cdproject.net"

Carbon Neutral Company: http://www.carbonneutral.com 

DR: http://www.dr.dk 

Emerging Markets: http://www.emergingmarkets.org 

Enviro.aero: http://enviro.aero 

Euractiv: http://www.euractiv.com"

European Aviation Safety Agency: http://www.easa.europa.eu"

European Union: http://europa.eu"

Finnair: http://www.finnair.com"

First Car: http://www.firstcarnow.com 

Friends of the Earth: http://www.foei.org"

Green Air: http://www.greenaironline.com 

Green Car: http://www.greencar.com 

Greenpeace: http://www.greenpeace.org"

Inbicon: http://www.inbicon.com  

International Civil Aviation Organization: http://www.icao.int  

International Energy Forum: http://www.ief.org  

Kalundborg Kommune: http://www.kalundborg.dk"

KLM: http://corporate.klm.com 
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Kyoto energy: http://www.kyotoenergy.net 

Lufthansa: http://verantwortung.lufthansa.com 

MIT Sloan Management Review: http://sloanreview.mit.edu 

National Energy Technology Laboratory: http://www.netl.doe.gov  

Newsweek: http://www.newsweek.com 

Norwegian: http://www.norwegian.no 

One World: http://www.oneworld.com"

Rejseliv.dk: http://www.rejseliv.dk 

Round Table on Sustainable Biofuels: http://rsb.epfl.ch  

Scandinavian Airline Systems: http://www.sasgroup.net"

Sky Team: http://www.skyteam.com  

Smart Planet: http://www.smartplanet.com  

Solar Flight: http://solar-flight.com 

Solena Group: http://www.solenagroup.com 

Star Alliance: http://www.staralliance.com  

Sustainable Aviation Fuel Users Group: http://www.safug.org  

United Nations Environment Program: http://www.unep.org 

World Energy Council: http://www.worldenergy.org 

World Wildlife Fund: http://www.worldwildlife.org 
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Appendix 1. Global CO2 Emissions  

Appendix 1.a Global emissions by sector in 2004 (%) 

!

Source: http://www.icao.int/Act_Global/Aviation_Emissions-in-Context.pdf 

 

Appendix 1.b Global emissions pr. Transport in 2004 (%)!

 

Source: http://www.icao.int/Act_Global/Aviation_Emissions-in-Context.pdf 
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Appendix 2. World Energy Consumption 

Rate of world energy usage in terawatts (TW), 1965-2005 

!

 

 

Source: Statistical Review of World Energy 2009, BP 
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Appendix 3: CORE-SAS 

 

 

SAS CORE 
STRATEGY 

Pillar 1 

 Focus on Nordic 
home market 

Pillar 2 

 Focus on 
business travelers 

Pillar 3 

 Improved cost 
base Pillar 4 

 Streamlinde 
organization and 
customer-orieted 

culture 

Pillar 5 

 Strengthened 
capital structure 
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Appendix 4: SAS environmental goals 

 

• SAS wants to be seen as the most environmental-conscious airline in EU 

Measures: Formulation of new goals from 2012 including 2015 

• SAS will have ISO 14001-certified environmental management systems 

 Measures: Continuing process towards getting all operations certified 

• SAS have the industry’s most effective fuel saving program 

 Measures: Developing computer-based system support to refine methods 

• SAS wants to be among the first airlines to use alternative fuel blends once they 

are approved and commercially available. 

 Measures: Involvement in networks to hasten the development of Biofuels 

• SAS have a long-term plan for its aircraft fleet that leads to a significant 

reduction of GHG emissions. 

 Measures: Fleet Management 

• SAS have reached the target for SAS’s eco-efficiency index. 

 Measures: CORE SAS 
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Appendix 5. Passenger’s volume in the Nordic and European market in 2009 

 

Appendix 5.a: European market share 2009 (in million)  

 

 

 

Appendix 5.b: Nordic Market Share in 2009 (%)!
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Appendix 6. Oil Yield per Biomass 

!

!

 

Source: Global Biofuels Center 2008 
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Appendix 7. Test Flights 

Carrier Aircraft Partners Date Biofuel Blend 

 

B747-

400 

Boeing, 

GE Aviation 
23 Feb 08 Coconut & Babassu 

20% one 

engine 

 

 

B747-

400 

Boeing, 

Rolls-Royce 
30 Dec 08 Jatropha 

50% one 

engine 

 

 

B737-

800 

Boeing, 

GE Aviation, 

CFM, 

Honeywell 

7 Jan 09 Algae with Jatropha 
50% one 

engine 

 

 

B747-

300 

Boeing, 

Pratt&Whitney, 

Honeywell 

30 Jan 09 
Camelina, Jatropha and 

Algae blend 

50% one 

engine 

 

 

A340-

600 
TBA 

12 Oct 

2009 

Alternative Fuel (Gas to 

Liquid) 

50% all 4 

engines 

 

 

B747 GE, Honeywell 
23 Nov 

2009 
Camelina 

50% one 

engine 

 

 

A320-

200 

Airbus, 

IAE, 

Honeywell 

By spring 

2010 
 Sustainable feedstocks TBA 

 

 
 A320 

CFM,  

SAFRAN,  

EADS,  

Honeywell, 

Airbus 

 Early 2010 Salicornia (Halophyte)  TBA 

 

!

Source: http://www.enviro.aero/Biofuels.aspx 
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Appendix 8. Jet Fuel Specifications 

 

 

Source: ATAG - Beginner’s Guide to Aviation Biofuels 

Beginner’s Guide to Aviation Biofuels: Page 8

Biofuels for aviation –  
technical challenges 

Second-generation biofuels must have the ability 
to directly substitute traditional jet fuel for aviation 
(known as Jet A and Jet A-1) and have the same qualities 
and characteristics. This is important to ensure that 
manufacturers do not have to redesign engines or aircraft 
and that airlines and airports do not have to develop  
new fuel delivery systems. At present, the industry is 
focused on producing biofuels from sustainable sources 
that will enable the fuel to be a “drop-in” replacement  
to traditional jet fuel. Drop-in fuels are combined  
with the petroleum-based fuel either as a blend  
or as a 100% replacement.

Some first-generation biofuels, such as biodiesel and 
ethanol, are not suitable fuels for powering commercial 
aircraft. Many of these fuels don’t meet the high 
performance or safety specifications for jet fuel. 

Recent advances in fuel production technology have 
resulted in jet fuel produced from bio-derived sources 
that not only meets but exceeds many of the current 
specifications for jet fuel. 

Technical requirements for aviation 
biofuels
!  A high-performance fuel that can withstand  

a range of operational conditions.

!  A fuel that can directly substitute traditional  
jet fuel for aviation.

!  A fuel that does not compromise safety.

!  A fuel that meets stringent performance targets.

Second-generation biofuels must have  
the ability to substitute traditional jet fuel  
for aviation (known as Jet A and Jet A-1)  
with the same qualities and characteristics.
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Appendix 9. Examples of types of Biomass 

Jatropha Curcas 

The Jatropha seed oil was used for one of the first aviation tests performed by Air New-

Zealand in corporation with Boeing (amongst other partners)
1
; it is a very strong plant that 

grows seed rich on oil. The plant grows wild in many areas of the world and can easily grow 

in dry areas and wasteland were normal crops cannot be grown or as natural barriers 

surrounding the existing crops. This means that poor countries in the world that exists of 

desert, such as Africa has soil perfectly designed for the production of the Jatropha plant. It 

can grow randomly amongst initial food crops without interfering with this production. The 

farmer therefore has a possibility of having an additional bi-production that does not affect his 

existing income in any other way than positive. This could further affect the world economy 

and help the developing countries progress. The Time Magazine recently cited the potential 

for as much as 1,600 gallons of diesel fuel per acre per year. The Jatropha oil is significantly 

cheaper than crude oil and hereby fulfills a very important criterion of aviation fuel. The 

leftover of the seeds can be used as alternative bio-energy, e.g. biomass for biogas production, 

which gives it yet another advantage. However the Jatropha plant needs water; this could 

compete with water for normal food crops, as it needs 5 times more water per unit of energy 

than sugarcane and corn. Compared to the algae that uses wastewater only and sun this makes 

the plant a just little less perfect for the purpose. The “meal” from Jatropha can be used for 

burning on fires and in stoves, more provision in the developing countries where the plant 

will be produced. According to Claus Felby, Jatropha definitely represents an option. 

 

Halophytes 

This plant can be grown in harsh environments, in salt water or areas affected by sea spray 

where plants would not normally grow, this means that they will not compete with food crops 

or resources for making them efficient for second generation aviation biofuels production. 

Could be an alternative according to Claus Felby, but it is still on a laboratory level.  

 

Salicorna 

As the Halophytes this can be grown in harsh areas such as seawater along the coastal lines. 

Currently many experiments are being carried out with this plant as its seeds contain a high 

level of unsaturated oil and protein, which is perfect for biofuel production. Biofuel produced 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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from this plant is currently also successfully being tested by airline companies such as Interjet 

in corporation with Airbus
2
.  

 

Camelina 

Camelina plant is a distant relative of the rapeseed plant; its flowers are small but have high 

oil content with low viscosity. The attributes of this plant is that it has Low inputs –fertilizer, 

pesticides, water. The high oil seed content is up to 40% and it is very robust, it can grow well 

in many varieties of soils, in moderate climates such as the US, Europe and Central Asia. It is 

estimated that the US state of Montana alone could support between two and three million 

acres of Camelina, generating 200 to 300 million gallons of oil each year
3
. The harvest is 

rapid, 120 days from seed to harvest
4
. Studies of this plant as jet-fuel as shown that it could 

possibly reduce carbon emission approximately 80%
5
 compared to fossil fuels. The United 

States Navy has successfully carried out tests with this plant. This has resulted in higher 

production of Camelina crops that are ready for use today. The Camelina-fuel is competitive 

with jet-fuel as the plant has no other use than biofuel and is thus very inexpensive. Further 

Camelina does not require modifications to the infrastructure. It can be planted and harvested 

using existing equipment and technology. The fuel can be stored and transported using 

existing tank and pipelines, and can also be used with existing and unmodified jet and diesel 

engines. Camelina seeds have naturally high oil content, and the plant itself requires less 

water, fertilizer and herbicides, and can also grow on marginal land
6
. As it grows in rotation 

with e.g. wheat it does no occupy arable land, thus does not displace food crops. The Dutch 

airline company, KLM, has successfully used the Camelina plant for 50% mix test flight. The 

“meal” can be used for animal feed. 

 

Algae 

The microorganisms are comparable to the fossils that we use for fuel today; only it is in a 

biodegradable state. So far, many indications suggest that the algae are the most efficient for 

production of aviation second-generation biofuel. This is due to the fact that the plant grows 

in wastewater, ocean water, lakes etc… and only demands water source, carbon dioxide 

source, and a solar rich environment. The space of land-use is very limited compared to other 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!
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alternatives to second- generation biofuels, making the algae attractive, as change of land-use 

as well as consequences of biodiversity can be kept at a minimum. Several algae plants 

currently provide efficient second-generation biofuel and where the algae grow vertically in 

the desert. Algae are biodegradable and are more or less harmless if spilled. The energy 

efficiency of the algae fuel pr unit is 30 times higher than other second-generation biofuel 

crops. It can double itself in mass several times a day and it has a potential of generating more 

than 6000 gallons of oil pr. acre (22,712aL). Thus making it attractive especially for aviation 

fuel that is needed in large commercialized scales. In order to scale up the algae feedstock 

production, increasing the productivity through advanced methods, while decreasing the cost-

to-unit ration is some of the major challenges that must be faced. The cost pr. unit is 

significantly higher than other biomass feedstocks, though the efficiency is also significantly 

higher, and as for count of change in land use, this can be kept at a minimum. At Swansea 

University, scientists have been researching into aviation fuel of the future. These scientists 

are undertaking a project using algae to create oil from seaweed, and have found that one 

particular type of algae, a microalgae named Botryococcus braunii algae, can produce 

particularly high levels of oil – around 50 to 140 t of oil per hectare, compared to biofuel 

ethanol, which produces about 0.2 t of oil equivalent, and rapeseed which generates around 

1.2 t. The eco-fuel even offers a surprising benefit. Algae oil contains about 10 percent more 

energy than kerosene
7
. The “meal” from algae can be used as fertilizer or animal feed. 

!

 

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

'!<99EFGG.../@E61:1B/;1G649124096340BGHD@641@@G-+%,%*+'-#(')+--/<98B!



Towards Aviation Biofuels – Master Thesis – November 2010 

Damien Brault & Charlotte Nilausen 

Appendix 10. Biomass issues 

!

 

BIOMASS ISSUES 

Production 
costs 

Water 
consumption 

Technical 
feasability 

Global 
climate 

Air quality 
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Appendix 11. Principal impacts and issues related to biofuels and biomass. 

!

Food security and rural development 

The growth of the biofuels industry might cause negatives impacts on food security and rural 

development through the risk of food price increase and future competition for arable land, 

which threaten food security, especially for the very poor
8
. Biofuels production might 

threaten the availability of adequate food supplies by diverting land and other productive 

resources away from food crops. 1
st
 generation biofuels are made from food crops and will 

have direct effects on land and resource competition on food availability. The degree of 

potential competition is linked with many different factors, including agricultural yields and 

the pace at which 2
nd

 generation biofuel technologies develop. 2
nd

 generation biofuels are 

produced from non-food crops and will minimize the potential competition issues and the 

food commodities and feedstocks price increase. Moreover, continued rapid rise in world 

demand for meat (Denmark being the first country in meat consumption per capita in the 

world
9
) and dairy will reduce the availability of supplies to satisfy both biofuel and food 

security
10

. 

 

Deforestation 

By putting down forests, the world is damaging one of its best allies against for fighting 

global warning. In fact, tropical forests are catching CO2, thus being an important contributor 

on climate change mitigation. Forests are playing an important role in both the conversation 

of biodiversity and in mitigating global climate change, account for 30% of the world’s land 

area. In fact, the expansion of crop cultivation is an important contributor to deforestation. 

Estimates of the Food and Agriculture Organization (FAO) pointed out that the rate of global 

deforestation, in the 1990s and beginning of the century, is 8-9 Mha hectares per year. Then, 

the acceleration of this process due to the increasing demand for food and energy crops might 

be a sever risk. A strong example of the rate of deforestation is highlighted in a report of the 

United Nations Environment Program (UNEP), explaining that if the trend of deforestation in 

Indonesia continued due to the current expansion of palm oil cultivation in Indonesia, the total 
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rainforest area of Indonesia will be reduced by 29%, when compared to 2005 levels
11

. The 

dependence of 1
st
 generation biofuels will augment the risk of deforestation; this is on of the 

reason why efforts are made in developing 2
nd

 and 3
rd

 generation biofuels.  

 

Land use and loss of biodiversity 

“Biodiversity provides and maintains essential ecosystem services to agriculture, including 

nutrient cycling, regulation of pests and diseases, maintenance of soil fertility and water 

retention”
12

. The expansion of biofuels productions will have a negative impacts ton 

biodiversity through loss of habitat following land conversions, agrochemical pollution and 

the diffusion of invasive species. The types of biomass as well as the agricultural techniques 

might have negative on land use and biodiversity. The utilization of appropriate energy crops 

depending technical characteristics and the region of production, can minimize the need for 

chemical inputs, thus avoiding some pollution associated with feedstock production while 

also reducing water needs. The future development of 2
nd

 generation biofuels feedstocks will 

need less fertilizer through recycling of by-products and are more resistant to diseases, will 

thus be able to preserve biodiversity.  

 

Water availability and air quality 

As described in the assignment, biofuels are not a stand-alone technology and are very closely 

related with agriculture, thus raising the issue of water availability. Agriculture currently uses 

70% of the world’s available fresh-water, primarily for the production of food and non-food 

raw material
13

. On a long run, water availability and use may represent one of the most 

limiting factors for the expansion of biofuels production, due to the future lack of physical 

availability of water needed for both biomass production and processing. In fact, water is 

already a constraining factor in food production. Then, water availability will influence 

biomass and conversion technologies choice. On the other hand, air quality represents a minor 

issue due to the fact that air pollution impacts from the use of biofuels in transportation are 

lower than those from fossil fuels. The use of biomass will allow a significant reduction of 

Greenhouse gas (GHG) but the amount will depend on the land use changes, the choice of 

feedstock and the agricultural practices. 

!
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11
 The International Energy Forum – Assessment of Biofuels Potential and Limitations, Feb. 2010 

12
 The International Energy Forum – Assessment of Biofuels Potential and Limitations, Feb. 2010 

13
 United Nation – Sustainable Bioenergy: a Framework for Decision Makers, 2007!
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Appendix 12. SAFUG Sustainability Pledge 
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Appendix 13. Members of Sustainable Biofuels Network 

 

Robert Arendal, Copenhagen Goodwill Ambassador 

Simon Dreyer, Project Development Manager, Copenhagen Cleantech Cluster 

Stephan Skare Nielsen, Business Development Manager, Copenhagen Capacity 

Martin Porsgaard, Director of Sustainability and Environment, SAS 

Jacob A. Sterling, Head of Climate and Environment, Maersk 

Lasse Kragh Andersen, Senior Environmental Specialist, Maersk 

Marianne Thellersen, Business Development and Marketing Director, Novozymes 

Anders Lau Tuxen, Energy Strategist, Novozymes 

David Weyburn, Renewable Energy Subject Matter Expert, The Boeing Company 

Charles Nielsen, Research & Development, DONG Energy 

Claus Felby, Copenhagen University 

Dan Riise, Lolland Biofuel Project 

Annette skyt, Agrotech 
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Appendix 14. Green Approaches 

!

!

!

 

Source:  Arlanda Airport - http://www.brommaairport.se/en/Information-

about/Environmental/Reducing-carbon-dioxide-emissions/Air-traffic/Green-approaches/ 
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Appendix 18. Esty & Winston: Strategy Framework 

 

 

 

Source: Esty & Winston Green To Gold (2009) 
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Appendix 19. Orsato: Generic Competitive Environmental Strategies 

 

 

 

Source: Orsato (2006), “When does it pay to be green?” 
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Appendix 20. Suarez & Lanzolla: The Likelihood of First-mover advantages 

 

 

First-Mover Advantage 
The Situation the 

company faces 

Short-Lived Durable 

Key Resources 

required 

Calm Waters 

Unlikely 

Even if attainable 

advantage is not large. 

Very likely 

Moving first will 

almost certainly pay 

off. 

Brand awareness 

helpful, but resources 

less crucial here. 

The Market Leads 

Very likely 

Even if you can’t 

dominate the category, 

you should be able to 

hold onto your 

customer base. 

Likely 

Make sure you have 

resources to address all 

market segments as 

they emerge. 

Large-scale 

marketing, 

distribution, and 

production capacity. 

The Technology 

Leads 

Very unlikely 

A fast-changing 

technology in a slow-

growing market is the 

enemy of short-term 

gains. 

Unlikely 

Fast technological 

change will give later 

entrants lots of weapons 

for attacking you. 

Strong R&D and new 

product development, 

deep pockets. 

Rough Waters 

Likely 

A quick-in, quick-out 

strategy may make 

good sense here, 

unless your resources 

are awesome. 

Very unlikely 

There’s little chance of 

long-term success, even 

if you are a good 

swimmer. These 

conditions are the 

worst. 

Large-scale 

marketing, 

distribution, 

production, and strong 

R&D (all at once). 

 

Source: Suarez & Lanzolla (2005), The half-truth of first-mover advantages.  
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Appendix 21. Rugman & Verbeke: The Development of Firm-level Green 
Capabilities 

 

  

(1)%4$?!Rugman & Verbeke (1998): Corporate strategies and environmental regulations: an 

organizing framework.!
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