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Abstract

The mitigation of climate change is one of the most urgent and far-reaching challenges humanity
faces. The aviation sector plays a crucial role in tackling this challenge. This study investigates the case
of Swiss International Air Lines (SWISS) and examines the necessity, value and possibility of a
proactive environmental strategy. Based on relevant literature, a definition of Full Environmental
Sustainability for Airlines (FESA) is developed, which consists of two requirements: (1) no use of fossil
resources, and (2) net zero greenhouse gas emissions by 2050. Additionally, efficiency, consistency and
sufficiency are introduced as three possible strategies towards sustainability. The following empirical
analysis takes a qualitative approach involving 11 semi-structured interviews and desk research. The
analysis of SWISS’s current environmental strategy shows that the strategy is a step in the right direction
but is not drastic enough to achieve FESA. The SWOT analysis further reveales that SWISS has already
built several environmental capabilities, but essential capabilities to achieve FESA are still lacking. The
external analysis shows that efficiency measures bear little further potential for reducing emissions,
while consistency (i.e. synthetic fuels) is the most promising and likely strategy to decarbonise aviation.
A focus on sufficiency, i.e. the replacement of short-haul flights with high-speed trains, would be a
further important step towards environmental sustainability. Whether SWISS should prioritise synthetic
fuels or whether the airline can instead focus on the rail market depends on external developments within
the dimensions policy, technology and customers. This is illustrated in two scenarios and corresponding
strategies. It is concluded that it is possible and valuable in both scenarios for SWISS to achieve FESA,
but immediate action and large investments are required to do so.
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1 Introduction

1.1 Problem Statement

Climate change mitigation is one of the most urgent and far-reaching challenges humanity faces.
It is estimated that the emitted greenhouse gases by humans have already caused the climate to warm
by approximately 1°C! (Intergovernmental Panel on Climate Change [IPCC], 2018, p. 31). If no action
is taken to reduce emissions, it may warm by another 3°C until 2100 (IPCC, 2014, p. 418, 2018, p. 4).
This would cause severe and irreversible changes to our ecosystem: sea-level rise, extinction of species
and more extreme weather events are only some of the consequences (IPCC, 2018, pp. 7-8).

The cost associated with climate change is estimated to be 5% of global gross domestic product
(GDP) annually, whereas the cost of mitigation is significantly lower (Stern, 2007, p. vi). However,
mitigation requires a fast and combined effort of policy makers, consumers, academics as well as
businesses. Emission-intensive industries which are dependent on fossil raw materials play a particularly
important role in mitigating climate change (IPCC, 2018, p. 95). Aviation is such an industry. The
current contribution of air traffic to global warming is estimated to be 2.4% globally (Gravor, Zhang &
Rutherford, 2019, p. 1). However, this low number presumably results from the fact that only few people
fly worldwide. If we are to have a 50% chance of limiting global warming to 2°C, the annual CO, budget
of a person would already be exceeded by a single long-haul flight, assuming that the global CO, budget
would be distributed evenly among every person on the planet (myclimate, n.d.-a; Schweizerischer
Bundesrat, 2018, pp. 9, 20). Also, demand for flying is expected to increase dramatically in the decades
to come, and correspondingly, emissions caused by flying will more than double in the next 30 years
(International Civil Aviation Organization [ICAQO], 2016, p. 17). From a global perspective, it is
therefore essential that the emissions caused by aviation are drastically reduced.

The aviation industry has acknowledged this need and their responsibility to act. The
International Air Transport Association (IATA), an international coalition of airlines, has set global
goals concerning climate change mitigation already in 2009 (IATA, 2018, p. 1). However, IATA’s goals
are criticised for not being compatible with mitigation pathways limiting warming to below 2°C. More
drastic goals and measures need to be developed.

From an airline’s perspective, however, the economic benefit of such drastic measures may not
seem so evident at first glance. For example, replacing fossil fuel with a new technology goes along
with large investments. In the case of airlines, profit margins are generally rather low, which makes such
large investments difficult. To ensure that airlines take the necessary measures to achieve the climate
targets despite this, several aspects must be clarified. Firstly, it must be determined what realistic and
effective options are available to reduce emissions to a sufficient extent. Also, the financial and strategic
advantages of those options must be established. This study sheds light on such strategic questions. In a
case study design, the viewpoint of the airline Swiss International Air Lines (henceforth referred to as
SWISS) is taken and examined, to see what a profitable and effective strategy towards environmental
sustainability might look like.

! Compared to pre-industrial levels (1850-1900)
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1.2 Purpose and Structure of the Study

First, the study aims to derive a definition of “Full Environmental Sustainability for Airlines”
(FESA) from relevant literature. The following empirical analysis aims to answer the following research
questions (RQ):

e RQI: How is SWISS currently addressing environmental challenges?

e RQ2: What are important external and internal facilitating and impeding factors for long-term
strategies towards environmental sustainability?

¢ RQ3: What might economically attractive strategies for becoming a fully sustainable airline
look like?

In Chapter 2, the relevant theoretical foundations will be discussed. This includes a definition
of environmental sustainability, climate change and aviation’s role in it. Also, characteristics of the
aviation industry, as well as SWISS, will be introduced. Lastly, central concepts and tools of strategic
management are introduced. A special focus of these lies on the natural resource-based view. Chapter 3
will present the methodology applied in the empirical analysis, which itself follows in Chapter 4. The
empirical analysis is structured along with the research questions and divided into four main
subchapters: an analysis of SWISS’s current environmental strategy (RQ1, Chapter 4.1), environmental
capabilities within SWISS (RQ2, Chapter 4.2), external opportunities and threats (RQ2, Chapter 4.3)
and a proposal for environmental strategies towards FESA (RQ3, Chapter 4.4). Chapter 5 concludes the
study with a review and discussion of results as well as implications for further research and practice.

1.3 Restrictions

This study focuses on the environmental sustainability of Connector airlines and long-term
strategies towards climate change mitigation. The following chapter will briefly describe why this
specific scope was chosen, i.e. these restrictions were made, and what dimensions were excluded in the
process.

1.3.1 Environmental Sustainability and Climate Change

Sustainability is commonly understood as a sum of economic success, environmental
responsibility and social justice, as described in the concept of the triple bottom line (Elkington, 1997,
pp. 70-71). Companies should strive for a positive bottom line, and therefore their actions should add
value to all three dimensions: economy, environment and society (Elkington, 1997, pp. 71-74). This
study focuses on the environmental dimension of sustainability not because social sustainability is not
important, but because the coming decades will be crucial for environmental sustainability. The degree
of environmental action until 2050 will determine the extent to which the earth’s ecosystem will be
irreversibly changed. If no actions are taken to reduce emissions, the climate may warm up to 4.5°C
compared to pre-industrial times by 2100 (IPCC, 2014, p. 418).

Within environmental sustainability, there are further differentiations to be made. A concept
that is often discussed in the context of environmental sustainability is planetary boundaries (see e.g.
Schweizerischer Bundesrat, 2018, p. 18). Steffen et al. (2015, p. 736) describe boundaries for nine global
processes which are essential for human society. The crossing of such a boundary is likely to cause
irreversible and grave consequences for the ecosystem and society. Climate change is one of those
processes, next to e.g. biosphere integrity, ocean acidification and land-system change. However, within
these dimensions, the mitigation of climate change is of special urgency, since all other dimensions
hinge on a stable ecosystem and climate. The consequences of climate change would pose a risk for the
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whole ecosystem, and drastic actions for mitigation must happen soon and globally. This urgency has
been acknowledged by scientists, politicians, and business leaders worldwide. For example, the World
Economic Forum has repeatedly rated climate action failure and extreme weather as the most likely and
impactful risks, next to weapons of mass destruction (World Economic Forum, 2020, p. 1). Because of
this urgency, this study focuses on climate change as the sole dimension of environmental sustainability.

As a consequence of this focus, only issues, arguments, and facts which have an influence on or
are influenced by climate change will be discussed. Issues such as noise or the impact of air pollution
on health, although relevant for the industry and society, will not be discussed in this study if they do
not prove to be greatly connected to climate change.

Furthermore, economic sustainability cannot be ignored. To be feasible for the airline, the
benefit of a certain measure must, in the long run, outweigh its costs. The ideal solution is to find
measures or business opportunities which contribute both to environmental and economic sustainability.
Economic sustainability is therefore integrated in the study, insofar as the strategies developed shall
mitigate climate change, but also be economically feasible or even lucrative. This congruence of
economic viability and environmental strategy should not only increase the likelihood of the strategy
being realised, but also move the position of sustainability from an expensive add-on to a central element
of how business is done.

1.3.2 Connector Airlines

Since this is a qualitative study where a case shall be studied in-depth, there had to be restrictions
made concerning the type of airline. A common way of distinguishing airlines from one another is
through their business model. Wittmer, Bieger and Miiller (2011, pp. 83—85) distinguish three major
business models: quality leadership, cost leadership and niche carrier. These models differentiate
themselves through various factors: market (e.g. pricing), resources (e.g. brand image, hub dominance
or customer loyalty) and networks (Wittmer et al., 2011, p. 79). Airlines following the strategy of quality
leadership are often also called “full-service carriers” or “network carriers” (Rossy et al., 2019, p. 15).
The differentiation into these three business models is rather common. For example, the Lufthansa
Group themselves describe their airlines Lufthansa, SWISS, Austrian Airlines as network carriers
(Lufthansa Group, 2019a, p. 41).

However, as argued by Rossy et al. (2019), a new distinction is needed, since the increasing
competition is leading to a

333

convergence and hybridization’ of the business models” (p. 2).
Consequently, the authors developed a new framework to differentiate airlines, along with four more
detailed business models: No-frills, Unbundlers, Boutique and Connectors (p. 59). The focus of this
study will be on Connector airlines, which have the following key characteristics: “A Connector operates
a global & hub-and-spoke network, sells all included tickets and offers a minimum superior service”
(Rossy et al., 2019, p. 74). The criterion for choosing a business model to focus on in this study was its
likelihood to significantly reduce emissions. The Connector airline was deemed the most likely, since
these airlines are the only ones having a global reach, and flights over 1,500 kilometres (i.e. long-haul
flights) are causing 80% of CO-, emissions caused by the aviation industry (Air Transport Action Group
[ATAG], 2020). Therefore, a reduction in emissions on long-haul flights has a significantly larger
mitigation effect than reductions on shorter flights. Another factor which increases the likelihood of
Connector airlines to reduce emissions was the fact that they are often part of a larger alliance (e.g. Star
Alliance) and group (e.g. the Lufthansa Group). This size and network enable economies of scale and
therefore greater financial resources (Arjomandi & Seufert, 2014, p. 134). The size of the airlines and
its networks also generates stability, which favours long-term thinking and investments.
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SWISS was chosen as the company to be investigated in this study, more specifically the
division associated with passenger air travel”>. SWISS can be categorised as a Connector airline and
positions itself as valuing responsibility towards society and environment (Rossy et al., 2019, p. 101;
SWISS, 2020b, p. 3). This heightens the likelihood of a proactive environmental strategy to be put into
practice.

1.3.3 Time Horizon

Since climate change mitigation requires profound changes in many industries, this study
focuses on long-term measures, strategies, and goals. Long-term is thereby defined as 20 to 30 years.
Correspondingly, short-term refers to 5 to 10 years and medium-term to 10 to 20 years. The long-term
time frame was chosen in this study for two reasons. First, aircraft typically are in use for an average of
26.5 years (ICAO, 2019, p. 280). Therefore, new technologies take a few decades to fully spread in the
market. Second, developments within the next two to three decades will be crucial for the degree of
climate change.

Due to this restriction, measures which aim for profound, long-term change will be the subject
of this study. Of course, short-term measures like waste reduction or compensation initiatives are also
part of a larger strategy and often contribute to a long-term goal. However, as the following chapters
will show, the main long-term mitigation goal which will require profound change is the reduction of
fossil fuel use until 2050. Consequently, this study focuses on long-term measures aiming at this goal.

2 Theoretical Foundations

2.1 Environmental Sustainability of Airlines

This chapter will define what Full Environmental Sustainability for Airlines (FESA) means. To
develop such a definition, climate change and the contribution of airlines to it will be examined in more
detail.

2. 1.1 Sustainability

To define sustainability, the following study refers to the widespread definition of sustainable
development of the World Commission on Environment and Development (WCED). It was developed
in the 1980s and is also often called the Brundtland definition, in recognition of Gro Harlem Brundtland,
who was Prime Minister of Norway as well as Chair of the WCED at that time. In their famous report
Our Common Future, sustainable development was defined as “development that meets the needs of the
present without compromising the ability of future generations to meet their own needs” (WCED, 1987,
p. 43). This understanding implies a replacement of non-renewable resources with renewable ones and
the consumption of the latter at a rate that allows them to regenerate within a few decades. This does not
apply to fossil raw materials. In addition to this, an intact, functioning ecosystem is needed for future
generations to be able to meet their own needs. A warming and unstable climate is therefore not
sustainable.

2 Dedicated freight flights were excluded, as they account for only 5% of aviation’s CO emissions. Passenger
travel accounts for the remaining 95% (International Transport Forum 2017, as cited in Energy Transitions
Commission [ETC], 2018Db, p. 7).
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2.1.2 Climate Change

Definition

When defining climate change, literature refers to two important sources: the definition of the
Intergovernmental Panel on Climate Change (IPCC) and the United Nations Framework Convention on
Climate Change (UNFCCC) (Daley, 2010, p. 51). Both definitions include a specification concerning
the time horizon: climate change does not refer to daily changes in the weather, but rather its mean over
a longer period of time. Typically, the atmospheric conditions over three decades are considered as
‘climate’ (Seinfeld & Pandis, 2006, p. 1026). The definitions by the IPCC and UNFCCC differ
concerning their scope: the IPCC includes climate change resulting from natural causes (2007, p. 30),
whereas the UNFCCC defines climate change as “a change of climate which is attributed directly or
indirectly to human activity that alters the composition of the global atmosphere and which is in addition
to natural climate variability observed over comparable time periods” (United Nations [UN], 1992, p.
3). The acknowledgement of the fact that a certain variability in climate is natural is important. However,
it is equally important to recognise the scale of anthropogenic actions on climate change. The average
temperature has indeed varied over the last 1,000 years without anthropogenic influences. However, the
twentieth century has been the warmest century so far, and the three decades leading up to 2012 were
likely to be “the warmest 30-year period of the last 1,400 years” (IPCC, 2013, p. 5) in the northern
hemisphere.

Main Cause

Anthropogenic climate change is mainly caused by the increased release of greenhouse gases
(GHG). According to the Kyoto Protocol, these include carbon dioxide (CO,), methane (CHa), nitrous
oxide (N,0O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulphur hexafluoride (SFs) (UN,
1998, p. 19). The rise in concentrations of these gases is contributing to radiative forcing, meaning they
increasingly impede energy entering the earth’s atmosphere to be radiated back to space. Their
effectiveness in doing so is not equal, but can be made comparable by their global warming potential
(GWP). This measure translates the radiative forcing of a certain gas into the CO;-equivalents (CO-eq)
in a certain time horizon. Although all GHG have a much higher GWP than carbon dioxide, carbon
dioxide is still responsible for the largest part of GHG emissions (IPCC, 1996, p. 22). In 2010, CO;
made up for over two-thirds of annual anthropogenic GHG emissions (measured in gigatons of CO;
equivalents) (IPCC, 2014, p. 7).

Consequences of climate change

As GHG affect radiative forcing for several decades, past emissions alone are likely to cause
1.5°C warming compared to pre-industrial times (IPCC, 2018, p. 4). The current course of emissions is
about to cause additional warming, which in turn leads to irreversible changes in our planet’s ecosystem
(IPCC, 2018, p. 5). The changes are manifold: global sea-level rise, warming and acidification of oceans,
species loss and an increase in droughts, heavy precipitation, temperature extremes, to name only some
of these (IPCC, 2018, pp. 7-8). Especially developing countries will be vulnerable to these changes,
since they are more dependent on agriculture, and their infrastructure is less resistant to extreme weather.
A natural disaster can cost a low-income country around 5% of their GDP (Stern, 2007, p. 92). Although
hard to quantify, the fotal cost of climate change consequences has been estimated by the economist
Nicholas Stern in a report commissioned by the government of the United Kingdom:

if we don’t act, the overall costs and risks of climate change will be equivalent to losing at least 5% of
global GDP each year, now and forever. If a wider range of risks and impacts is taken into account, the
estimates of damage could rise to 20% of GDP or more. In contrast, the costs of action — reducing
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greenhouse gas emissions to avoid the worst impacts of climate change — can be limited to around 1% of
global GDP each year. (Stern, 2007, p. vi)

Academics, experts, and politicians worldwide have acknowledged the need to keep temperature
rise as low as possible. One of the most important milestones showing this was the Paris Agreement
during the United Nations Climate Change Conference in 2015. The 189 nations which have signed the
agreement so far have thereby committed to “the goal of limiting global temperature increase to well
below 2 degrees Celsius, while pursuing efforts to limit the increase to 1.5 degrees” (UNFCCC, n.d.).

Possible Futures

To keep warming below 2°C, emissions must be reduced drastically very soon. With the
Representative Concentration Pathways (RCP) developed by the IPCC (2014, pp. 425-433), it is
possible to get a sense of how much CO; can be emitted to cause a certain temperature rise (also referred
to as carbon budgets). The RPCs describe the effect of different amounts of emitted CO»eq on global
temperature variation between 2010 and 2100. The current course of action is displayed in so-called
baseline scenarios, which describe “a future in which no explicit actions are taken to reduce GHG
emissions” (IPCC, 2014, p. 424). A comparison of several basecline scenarios shows that without
additional efforts to reduce GHG emissions, cumulative CO» emissions will be over 4,000 GtCO; by
2100, resulting in a temperature rise between 3.5°C and 4.5°C (IPCC, 2014, p. 418). To limit warming
to 2°C or even 1.5°C, annual global emissions need to be drastically reduced and ultimately reach zero.
Table 1 shows model pathways for an even or good chance to limit warming to below 2°C. Similar
reduction percentages are necessary for other Kyoto-GHG (IPCC, 2018, p. 12). In sum, these numbers
show that net neutrality concerning all GHG emissions by 2050 should be targeted globally.

Table 1. Annual emissions and reduction levels for model pathways towards 1.5°C and 2°C.

Approximate Decline of global net CO,

warming compared Annual global net CO, emissions in comparison Timing of
to preindustrial times | emissions [GtCO,] to 2010 levels' [%] Global
(1850-1900) [°C] 2030 2050 2030 2050 Zero

No or limited 20.3 0.5 —45 -100 2050

overshoot of 1.5°C

(50-67% likelihood)
Below 2°C (>66% 28.9 9.9 =25 =75 2070
likelihood)
Note. 1) 2010 CO;, levels: 38.5 GtCO,. (IPCC, 2018, p. 119)

To reach these goals, urgent and drastic measures are needed in all sectors. One specifically
central component of mitigation is the decarbonisation of electricity and fuel (IPCC, 2018, p. 95). Hence,
the following chapter will explore how and how much aviation contributes to climate change.

2. 1.3 Aviation’s Emission Sources

Identifying all emission sources of an entire industry sector comes with its difficulties, as there
are many actors and processes involved. To ease categorisation, the concept of ‘scopes’ is introduced.
Developed by the World Resources Institute (WRI) and World Business Council for Sustainable
Development (WBCSD), scopes offer a structured way to approach the broad spectrum of impacts of
an organisation (WBCSD & WRI, 2004, p. 25). The Lufthansa Group is also making use of this concept
to report their CO, emissions (Lufthansa Group, 2019b, p. 55).
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e Scope 1 describes direct emissions caused by “sources that are owned or controlled by the
company” (WBCSD & WRI, 2004, p. 25). In the case of airlines, this means emissions from
“flight operations and ground traffic of own vehicles as well as own energy-generating
facilities” (Lufthansa Group, 2019b, p. 55).

e Scope 2 accounts for indirect emissions caused by the production of electricity purchased by
the organisation (WBCSD & WRI, 2004, p. 25).

e Scope 3 encompasses the rest of indirectly caused emissions, thus all other emissions which
“are a consequence of the activities of the company, but occur from sources not owned or
controlled by the company” (WBCSD & WRI, 2004, p. 25). The most relevant Scope 3
emissions for an airline are those resulting from the supply chain for kerosene as well as aircraft
and engine manufacturing (Lufthansa Group, 2019b, p. 55).

In the case of the Lufthansa Group, Scope 3 accounts for 25.2%, Scope 2 for 0.4%, and 74.4%
of all CO, emissions by the Lufthansa Group are Scope 1 emissions (Lufthansa Group, 2019b, p. 55).
Within Scope 1, it is mainly the burning of kerosene which is responsible for airlines’ direct emissions.
An airline’s fuel emissions are often taken as a sole measure for its carbon footprint (e.g. Arjomandi &
Seufert, 2014; atmosfair, 2011; Gravor et al., 2019; Jungbluth & Meili, 2019). Mitigating Scope 1 and
2 emissions is also prioritised by airlines, as they are easier to control and influence than Scope 3
emissions. Nevertheless, airlines are taking measures here as well. Efforts to reduce plastic waste would
be an example of this. However, as the proportions show, there is a larger mitigation potential within
Scope 1. Consequently, this study will focus on Scope 1 emissions and take emissions of burnt kerosene
as the sole indicator for an airline’s environmental sustainability.

2. 1.4 Contribution of Aviation to Climate Change

This chapter will explore in what ways and to what extent aviation currently contributes to
climate change. According to findings published by the International Council on Clean Transportation
(ICCT), CO; emissions from commercial passenger operations made up 2% of global CO, emissions
related to energy, meaning emissions from fossil fuel use, in 2018 (Gravor et al., 2019, p. 1; International
Energy Agency [IEA], 2019). This seems like a rather small percentage, especially in comparison to
other transport sectors: in 2010, road traffic alone accounted for 14% of all global anthropogenic GHG
emissions (IPCC, 2014, pp. 9, 606). This corresponds to two thirds of anthropogenic GHG emissions
caused by the transport sector globally. This 2% figure is often talked about in the media and mentioned
especially often by the aviation industry as an argument against people “scapegoating” aviation as one
of the main contributors to climate change (e.g. Koller, 2019, p. 2; Kurrus, 2019).

An important point not considered in the calculation by the ICCT is that emissions in higher
levels of the atmosphere act differently than on the ground (see Gravor et al., 2019, p. 2). There is
scientific consensus that emissions at high altitude contribute more to climate change than those on the
ground (see e.g. Jungbluth and Meili, 2019, p. 404; Umweltbundesamt, 2019, pp. 27-29; Wittmer et al.,
2011, p. 52). Indeed, this is not the case for CO,: the Swiss Federal Office of Civil Aviation (FOCA)
recently argued that the altitude at which CO; is emitted does not make any difference, since CO; has a
lifetime of approximately 100 years. In this time span, CO» is spreading itself evenly in the atmosphere
anyway, so the height of the emission source is of no importance (Bundesamt fiir Zivilluftfahrt [BAZL],
2020, p. 1). However, the GWP of other GHG than CO; does depend on the height of the emission and
therefore emissions of aviation must be treated differently. Especially NOx gases and water vapour can
have different impacts depending on altitude and weather (Cairns & Newson, 2006, p. 16). NOy plays
an important role in the formation of ozone and smog, whereas water vapour leads to contrails. The
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latter similarly affect the atmosphere as thin clouds and can result in a warming of the earth’s surface
(IPCC, 1999, p. 7). To include these complex interdependencies in the assessment of aviation’s effect
on climate change, CO, emissions from the burnt fuel can be multiplied with a so-called radiative forcing
index (RFI) (Jungbluth & Meili, 2019, p. 405). This multiplication results in a more accurate indicator
of how much aviation contributes to radiative forcing. Different RFI have been proposed by the scientific
community, e.g. an index of 2.7 (IPCC, 1999, p. 188). Jungbluth and Meili (2019) compared relevant
literature and accounting approaches and subsequently recommended an “RFI of 2 on total aircraft CO,*
(p- 404). With such a factor, the share of radiative forcing caused by aviation globally rises to almost
5% (Lee et al., 2009, p. 3525).

What is problematic about this global perspective is that it could lead to the assumption that this
5% is caused by all people on the planet equally and therefore, one person flying only makes a small
contribution. This is not the case: although precise numbers are lacking, estimates assume that only 20%
of the world’s population has ever flown in an airplane (Gurdus, 2017; Negroni, 2016; Rosen, 2017). It
can be assumed that an even smaller part of the population is responsible for a large amount of aviation’s
emissions: e.g. in the U.S., a survey concluded that those who fly more than six times per year (12% of
the population) make up 68% of all adult trips, which translates to more than two-thirds of the country’s
total aviation emissions (Rutherford, 2019). Therefore, a more revealing perspective when estimating
the impact of flying on the environment is the viewpoint of a passenger. Passengers can easily calculate
the emissions of a flight by making use of online services like myclimate.org. Their calculations are
based on a standardised methodology DIN EN 16258, a norm for the calculation of the usage of energy
and emitted GHG of transport (Deutsches Institut fiir Normung [DIN], 2013; myclimate, 2019, p. 1).
Calculated with this methodology, one long-haul roundtrip from Zurich to Beijing flown in economy
class causes 2.6 tonnes of COeq (myclimate, n.d.-a). A short-haul roundtrip from Zurich to Oslo emits
0.54 tonnes of CO»eq per person (myclimate, n.d.-b). To put these numbers into perspective: according
to the Swiss government, an annual CO,-budget of 0.6 tonnes of GHG emissions per person would be
“planet-compatible” (Schweizerischer Bundesrat, 2018, p. 9). Planet-compatible in this context is
defined as a 50% chance of staying below a 2°C temperature rise until 2100, in comparison to
preindustrial times (Dao et al., 2015, p. 6; Schweizerischer Bundesrat, 2018, p. 20). The numbers show:
one short-haul roundtrip uses up the annual emissions budget almost completely, while a long-haul trip
exceeds it by far. As a result, countries with many frequent flyers have a significantly higher percentage
of emissions caused by aviation than the previously mentioned 2% or 5%. This is the case in Switzerland.
In 2017, 19% of Switzerland’s contribution to climate change were due to its domestic and international
flights®* (BAZL, 2019, p. 1). Emission reduction within aviation would therefore greatly reduce
Switzerland’s (and other frequent-flyer-countries’) contribution to climate change.

Even so, one could refer to the 2% number and say that globally, there are other sectors which
are larger levers for mitigating climate change. Critical about this argument is that it ignores the fact that
aviation is a rapidly growing sector. Since 1998, total air traffic has more than tripled by 2018 and
passenger air travel demand is expected to further double within the next 15 or 20 years (Airbus, 2019,
p- 8; Boeing, 2019, pp. 9, 16). Therefore, the largest share of growth is not predicted to happen in Europe,
but in Asia (Boeing, 2019, p. 18). Air travel correlates with GDP per capita, so the population of

3 The total GHG emissions by Switzerland (including land use, land-use change, forestry, international aviation
and shipping) amount to 51.01 million tons of COeq, of which 5.47 are caused by national and international
aviation, excluding military use (BAZL, 2019, p. 1). The unique effects of emissions in upper spheres are not yet
considered in this data, so the emissions of aviation need to be multiplied with the previously mentioned RFI of 2.
This results in a new total of 56.48 million tons of CO»eq and 10.93 million tons by aviation.
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emerging countries is likely to fly more in the decades to come due to rising income levels (Boeing,
2019, pp. 5, 16). It needs to be acknowledged that this increase in demand is not concurrent with the
increase of emissions. While air traffic has increased by over 200% since 1998, its emissions have only
increased by a good 50% (Boeing, 2019, p. 9). Nevertheless, such efficiency measures will not be able
to compensate for the large growth. Even in the most optimistic scenario concerning technology and
operational improvement by the ICAQO, aviation’s emissions will more than double by 2050 (ICAO,
2016, p. 17). At the same time, other sectors are expected to mitigate their emissions earlier
(Umweltbundesamt, 2019, p. 31). Hence, without a replacement of fossil kerosene or a reduction in
demand for flights, aviation’s share of global emissions will grow to be a substantially larger number
than 2%. In a business-as-usual scenario developed by the IEA (2017, as cited in Energy Transitions
Commission [ETC], 2018Db, p. 6), aviation’s global share of emissions would rise to 4.5%.

In conclusion, this chapter has shown that aviation has a major impact on the climate,
individually as well as globally. Consequently, mitigation measures within this industry are urgently
needed to prevent further global warming. Making flying sustainable poses an important lever within
climate change mitigation and should therefore be a priority for the industry as well as policy makers.
An important part of such a change is to have a clear vision to aim for. Such a vision is formulated in
the following chapter.

2.1.5 Defining Full Environmental Sustainability for Airlines

The previous chapters have rendered the needed insights to develop a definition of Full
Environmental Sustainability for Airlines (FESA). As shown in Chapter 2.1.1, sustainable development
requires the renunciation of fossil raw materials as well as action to preserve a stable ecosystem. The
actions needed to mitigate climate change were identified in Chapter 2.1.2: a drastic and rapid reduction
of greenhouse gas emissions. Chapter 2.1.3 then explored what elements of airlines contribute to climate
change, and showed that fuel emissions are the main contributor. These findings allow the following
definition:

Full Environmental Sustainability for an Airline (FESA) means*:
1. No use of fossil resources
2. Net neutrality concerning its Scope 1 GHG emissions by 2050

When comparing the current situation of airlines to the definition of FESA, it becomes clear that
there is a major need for action. Both requirements of FESA are not met: airlines are currently largely
dependent on fossil fuels, and with the expected growth, a reduction in fuel demand seems to oppose
the goal of reaching net neutrality until 2050. Whether the current sustainability strategy of SWISS is
aspirational enough to achieve these goals despite this circumstance will be the subject of the first
chapter of the empirical analysis (Chapter 4.1.)

2.2 Introduction of SWISS and its Context

To be able to rate and develop strategies for any company, it is important to understand its
business model as well as the industry the company is in. Hence, the following chapter will briefly
describe SWISS itself, as well as the most important characteristics of its environment.

4 Within a fully comprehensive definition of full environmental sustainability, all three Scopes and other
environmental dimensions like biodiversity, waste, water acidification and overuse, land-use change should be
considered. Also, the concept of circularity should be an integral part of a fully sustainable airline, wherein all the
resources used by the airline would be fully reused elsewhere, eliminating all waste.
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2.2.1 SWISS in a Nutshell

Swiss International Air Lines (SWISS) is the national airline of Switzerland, part of the publicly
traded Lufthansa Group and a member of the Star Alliance (Lufthansa Group, 2019a, p. 10; SWISS,
n.d.-a). Originally, SWISS was founded as a successor to the Swissair airline, which went bankrupt in
2002 due to a lack of financial resources (Wittmer et al., 2011, p. 67). In the years after its founding,
SWISS continued the struggle of its predecessor, due to the competitive environment and its lack of
network effects. Only when the company was bought by and integrated into the Lufthansa Group, did
SWISS manage to post a positive operative result. Ever since, SWISS has been financially stable and
flourishing (Lufthansa Group, 2019a, p. 45; Wittmer et al., 2011, p. 67).

Today, SWISS carries almost 19 million passengers per year, serving 45 countries and over 100
destinations worldwide (SWISS, 2020a, p. 3). With around 9,500 employees, the company has posted
operating revenues of over CHF 578 million in 2019 (SWISS, 2020b, p. 1). SWISS positions itself
alongside Swiss values like high product and service quality, customer focus and responsibility towards
society and environment (SWISS, 2020b, p. 3). Zurich, its main hub, has grown to be one of the four
main airports within the Lufthansa Group (Lufthansa Group, 2019a, p. 41).

2.2.2 Characteristics of the Aviation Industry

It is important to understand characteristic dynamics and structures of an industry to be able to
understand current strategies as well as formulate new ones (Porter, 1998, p. 3). Therefore, different
dimensions and stakeholders should be considered: general market development, possible new
competitors or substitute services as well as current suppliers, buyers and competitors (Porter, 1998, p.
4). The most important characteristics of the aviation industry within these dimensions are described by
Wittmer et al. (2011, pp. 28-30):

e Cyclicality of the industry development: Like many other industries, the aviation industry is
tied to overall economic development. However, cyclicality in aviation is especially volatile in
comparison to other industries. This is because air travel demand correlates with the cycles of
the world economy, i.e. its GDP (Hatty & Hollmeier, 2003, p. 52). However, the long supply
chains make it difficult for airlines to quickly adapt capacities to fluctuating demand and
economic downturns. It can take several years from the date of an aircraft order until its start in
operations.

o High fixed costs structure and low variable costs: Air transportation is very capital-intensive
and characterised by large investments, be that for manufacturers, airlines, or airports. For
airlines, the main expense is acquisition of new aircraft.

e Strong growth coupled with low profit margins: In the three decades leading up 2010, annual
growth of global aviation, measured in global revenue passenger-kilometres (RPKs), grew at a
steady average rate of 5 percent per year (Boeing, 2019, p. 16). Since then, the growth pace has
accelerated up to 6.7 percent and is predicted to keep up a similar rate in the next 20 years.
Nonetheless, profit margins of airlines have always been low and are even decreasing. This is
due to the cost structure mentioned above, the fierce competition between airlines as well as the
monopolistic or oligopolistic structure of manufacturers and suppliers (Wittmer et al., 2011, p.
30).

e Dependency on external input factors: Airlines are highly dependent on factors not in their
control: fuel prices, political structures or the weather (Doganis, 2002, p. 106). Especially the
fluctuation of fuel prices has significantly impacted the profitability of airlines in the past
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(IATA, 2019Db, p. 1; Wells & Wensveen, 2004, p. 210). This is mainly for the reason that fuel
costs represent a large proportion of total expenses: in 2019, fuel accounted for 23.7% of
operating expenses of airlines globally (IATA, 2019b, p. 1). In 2020, aviation is heavily
restricted by the political measures taken in the fight against the COVID-19 virus. Due to travel
restrictions in Europe and globally, SWISS grounded most of its airplanes in March 2020
(SWISS, 2020c¢). Only one long-haul destination and ten short-haul destinations in Europe were
served by SWISS. Consequently, the airline has asked for financial support from the Swiss
government to be able to maintain its liquidity.

Knowledge of these characteristics is important for the analysis of the status quo and possible
strategies, since they may impede or enable strategies towards FESA.

2.3 Strategy: Understanding and Tools

The following chapter will first develop a definition of strategy, and describe necessary
differentiations as well as important related concepts. Next, the resource-based approach to strategy as
well as its extension, the natural resource-based view is presented. Based on the argumentations of these
approaches, capabilities are identified which make up a proactive environmental strategy. Also, three
possible strategies to achieve sustainability will be introduced. The following chapter will introduce a
framework for the formulation of sustainability strategies. Finally, a tool used within this framework,
the SWOT analysis, will be presented.

2.3.1 Defining Strategic Management

The definition of strategic management varies depending on the perspective (Miiller-Stewens &
Lechner, 2016, pp. 17-18). For example, strategic management can be about identifying the most
favourable position within a certain environment. It can also refer to the process of deciding what
resources, capabilities, and ultimately what competitive advantages need to be built to enable such a
position. A third perspective can focus on the implementation process of strategic initiatives, which aim
to build these competitive advantages. Yet another approach stresses that strategies are not always
planned processes, but can also emerge bottom-up, i.e. from multiple individual actions (Mintzberg &
Waters, 1985). When exploring the vast body of strategy literature, one can get lost in the large number
of such perspectives. To simplify, this study refers to a definition according to Porter (1996, p. 68): at
its core, strategy is about identifying and achieving a unique and valuable position.

This positioning can be conducted on different levels. Corporate-level strategy looks at the firm
as a whole and asks the question, what businesses the firm should be in (Hofer & Schendel, 1978, p.
27). In contrast, business-level strategy refers to the position and strategies for one particular business
unit within a certain business area (Miiller-Stewens & Lechner, 2016, p. 33). Strategy on this level
“focuses on how to compete in a particular industry or product-market segment” (Hofer & Schendel,
1978, p. 27). According to (Porter, 1985, p. 11), there are ultimately three types of strategies which
render a business unit successful and profitable: cost leadership, differentiation (uniqueness and
premium price) and focus (a narrow competitive scope targeted). The “uniqueness” of a position is
determined by a firm’s competitive advantages. A competitive advantage allows the firm to implement
a strategy that no other current or potential competitor can implement (Barney, 1991, p. 102). This study
assumes that competitive advantages can result from both levels. For example, on the one hand, an
airline with especially efficient operations can offer lower prices compared to other competitors within
the airline industry (business level). On the other hand, diversification efforts could be promising if
mobility substitutes like night trains are becoming a substantial threat to short-haul flights (corporate
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level). Therefore, this study does not focus exclusively on one level. The focus does lie on how to change
the current business, but the possibility of rethinking the business portfolio as such is not excluded.

To gain a competitive advantage, both internal, as well as external factors, are important. While
some authors (e.g. Hannan & Freeman, 1977; Pfeffer & Salancik, 1987; Porter, 1985, 1990, 1998) focus
rather on environmental factors, others have focused on a firm’s strengths and weaknesses (e.g. Hofer
& Schendel 1978; Penrose 1958; Stinchcombe 1965). An approach which has its starting point from
within the company, but also considers the environment, is the resource-based view.

2.3.2 The Natural Resource-Based View
The Resource-Based View

The resource-based view (RBV) assumes that a firm’s success is ultimately dependent on its
resources (Miiller-Stewens & Lechner, 2016, pp. 204, 342). Resources can lead to a competitive
advantage if they are valuable, rare, inimitable and without comparable substitutes (Hart, 1995, p. 988).
Competitive advantage in this context refers to an improved financial result of a company and “depends
upon the match between distinctive internal (organisational) capabilities and changing external
(environmental) circumstances” (Hart, 1995, p. 987). So, the starting point of the RBV is the company
and its capabilities; nevertheless, external circumstances are similarly important since the environment
determines whether a resource is valuable to a company. Therefore, when developing a strategy, both
dimensions should be considered.

A recurring methodological difficulty within the RBV is the often unclear differentiation
between resources and capabilities (see e.g. Amit & Schoemaker, 1993; Makadok, 2001; Marcus &
Anderson, 2006). In this study, resources are defined as the assets which are easily transferrable and
tradable, e.g. financial or physical assets, human capital, patents and licences, etc. (Amit & Schoemaker,
1993, p. 35; Grant, 1991, p. 118). Capabilities, in turn, refer to a company’s ability to deploy and
combine resources. Capabilities “are information-based, tangible or intangible processes that are firm-
specific and are developed over time through complex interactions among the firm's Resources” (Amit
& Schoemaker, 1993, p. 35). They are embedded in the organisation and would be substantially more
difficult to transfer to a new owner without transferring ownership of a considerable part of the
organisation. Marcus and Anderson (2006, p. 22) pointed out an analogy which fits the definition of this
study: capabilities represent a recipe, an artistic technique, or a software, while resources represent the
ingredients, the paintbrush or computer hardware. Since capabilities are harder to imitate and therefore
more valuable to the company, they will be the main unit of analysis in this study.

The Natural Resource-Based View

The RBV has been criticised for systematically ignoring “the constraints imposed by the
biophysical (natural) environment” (Hart, 1995, p. 986, see also Brown, Kane & Roodman, 1994;
Maleki Minbashrazgah & Shabani, 2019, p. 139). Management literature has therefore overlooked an
important source of possible competitive advantage as well as a constraint to other competitive
advantages. As planetary boundaries are increasingly approached or even surpassed, this criticism is
becoming even more relevant. Thus, as an alternative to the traditional RBV, Hart (1995) developed an
extended paradigm: the natural resource-based view (NRBV). This notion promotes the insight that
strategies targeting environmental sustainability can create competitive advantages for a company
(Crittenden et al., 2011, p. 82; Dunphy et al., 2014, p. 135; Walls et al., 2011, p. 73). Such strategic
initiatives can include acquiring, reorganising or removing resources, which then lead to either the
strengthening or adaptation of current capabilities or the building of entirely new capabilities. In
practice, examples for strategic initiatives aimed at reducing the environmental impact of a company are
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product innovation or process efficiency measures (Bansal & Roth, 2000, p. 717). Hart (1995, p. 992)
originally proposed a set of three strategies, each linked with different key resources and resulting
competitive advantages, which are summarised in Table 2.

Table 2. A Natural-Resource-Based View: Conceptual Framework.

Strategic Competitive
Capability Environmental Driving Force Key Resource Advantage
Pollution Minimise emissions, effluents, and Continuous Lower costs
Prevention waste improvement

Product Minimise life cycle cost of products | Stakeholder Pre-empt
Stewardship integration competitors
Sustainable Minimise environmental burden of Shared vision Future position
Development | firm growth and development

(Hart, 1995, p. 992)

As argued previously, this study focuses on preventing GHG emissions because of the urgency
of mitigating climate change. This would result in a focus on the capability to reduce pollution.
However, theory suggests that environmental capabilities are interconnected and often developed in
parallel (Hart, 1995, pp. 1004—-1007; Walls et al., 2011, p. 92). Also, it seems that a company can build
more than just the three capabilities proposed by Hart (see e.g. McDougall, Wagner & MacBryde, 2019;
Walls et al., 2011). It is also reasonable from a practical perspective that pollution prevention is one part
of a larger sustainability strategy at SWISS, and that building capabilities to reduce fuel emissions is
dependent on or at least positively influenced by other environmental capabilities. Hence, this study also
analyses capabilities which might only have an indirect influence on a capability to reduce fuel
emissions. An example of such an indirect influence would be the general consideration of
environmental values in strategic decisions or an elaborate environmental reporting structure. Those
capabilities do not directly reduce fuel emissions but enable and facilitate measures which do.
Nevertheless, wherever possible, a focus on resources with a direct influence on fuel emissions was
chosen.

The value of environmental strategies

Whether environmental strategy (i.e. the sum of environmental capabilities) actually results in
a competitive advantage, and especially in increased financial performance, has been examined in
several studies (see e.g. Margolis, Elfenbein & Walsh, 2009; Orlitzky, Schmidt & Rynes, 2003; Walls
et al., 2011). A comprehensive study by Eccles, loannou and Serafeim (2014) has examined the
performance of 90 high sustainability and 90 low sustainability companies. The separation between high
and low was based on the adoption of “a comprehensive set of corporate policies related to the
environment, employees, community, products, and customers” (p. 2835-2836). Findings show that the
stock market and accounting performance over 18 years of high sustainability companies is superior to
the performance of low sustainability companies in the same period. These findings confirm Hart’s
(1995) proposition that environmental strategy can lead to competitive advantage. Especially interesting
for airlines is the finding that companies in a business-to-consumer (B2C) model and those making great
use of natural resources performed particularly well compared to low sustainability companies. It is
therefore reasonable to expect environmental strategy being financially rewarding for an airline.

This financial reward is likely caused by several factors. The primary financial benefit of the
capability pollution prevention is the reduced use of resources. Pollution can be regarded as an
inefficient use of resources, and lowering pollution is therefore an efficiency measure, which results in
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the competitive advantage of lower costs (Hart, 1995, p. 992). The growing interest in Total Quality
Management and Lean Management in the last few decades shows that companies have discovered the
added value of such efficiency initiatives. However, efficiency has its boundaries: as the low-hanging
fruit are picked and a company moves closer to net zero emissions, more disruptive and fundamental
measures are needed (Hart, 1995, p. 993). This may require higher investments, cooperation with other
stakeholders and long-time commitments by sharcholders. Nevertheless, going this extra mile of not
only reducing, but completely replacing fossil fuel is financially worthwhile. This is due to the negative
consequences of polluting, such as emission fines from governments or a deterioration of the company’s
image, which in turn could lead to a loss of customers and failure to acquire young talents (Eccles et al.,
2014, p. 2835; Hart, 1995, p. 1000). Especially in the case of airlines, which are often seen by the public
as large contributors to climate change, an airline with significantly lower (or even net neutral) emissions
could have a significant competitive advantage.

These argumentations lead to the conclusion that environmental strategies do result in the
competitive advantages of improved environmental and financial performance. The lowering or even
elimination of emissions is, therefore, a lucrative, if not necessarily strategic goal for airlines.

Capabilities for a successful environmental strategy

After establishing the value of an environmental strategy, the next step is to investigate which
capabilities form such a strategy. There has already been some research on what resources and
capabilities lead to a better environmental and financial performance, however, results seem to differ
depending on the industry (see e.g. Bokolo, 2019; Maleki Minbashrazgah & Shabani 2019). A broader
approach by Walls et al. (2011) across several industries found that proactive environmental strategies
are commonly a unique combination of seven capabilities (p. 103):

e Historical orientation

e Relationships with supply chain stakeholders
¢ Engagement with organisational stakeholders
e Environmental endowments

e Managerial vision

e Top management team skills

e Human resources

These findings provide some basis for analysing and developing the environmental capabilities
and strategy of SWISS. However, since the study did not focus on aviation, and a decade has passed
since its publication, it is assumed that there may be additional environmental capabilities. Therefore,
this study combines research in the NRBV-context with studies focusing on sustainability culture.

Organisational culture is often defined as proposed by (Schein, 1985, p. 9) as “a pattern of basic
assumptions”. According to his widely recognised definition there are several layers of culture, which
are visible to varying degrees. Hence, culture is a sum of behaviours and artefacts (e.g. language,
clothing, furniture, displayed emotions), but also beliefs, values and sub-conscious underlying
assumptions (Schein, 2010, pp. 23-32). Culture is tightly interrelated with strategy (Schein, 1985, p.
11). Several studies have shown that certain organisational cultures can lead to competitive advantage
and better performance (e.g. Bauschke, 2014b, p. 28; Denison, 1990, p. 219; Kotter, 2011, p. 127; Lee
& Yu, 2004, pp. 355-358; Ogbonna & Harris, 2000). The underlying values determine what issues are
considered to be of importance and thus for which issues strategies are formed. Culture also has an
influence on how strategies are formulated, which goals are aspired to and what measures will be taken
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to achieve these goals. Once the strategy is developed, the values and learnt behaviour of an
organisation’s members can heavily influence the success of strategic initiatives. Therefore, it is
important to consider an organisation’s culture already during the process of strategy formulation, and
identify possible discrepancies between the strategy and culture. If large discrepancies are seen, either
the strategy should be adapted or accompanied by measures aiming at changing the organisation’s
culture. The latter is possible, i.e. strategy can influence the evolution of culture, but it is a challenging,
far-reaching process which can take years (Bauschke, 2014a, pp. 73-77; Homma, 2014, pp. 64—65;
Schabracq, 2007, p. 8).

Literature investigating organisational change towards sustainability regards organisational
culture as an important facilitating or impeding factor to the success of a sustainability strategy® (see
e.g. Baumgartner & Zielowski, 2007, p. 1326; Bertels, Papania & Papania 2010, p. 8; Galpin,
Whitttington & Bell 2015, p. 2; Gminder et al., 2002, p. 27). Correspondingly, a wide body of literature
and research has addressed the question of what kind of culture promotes sustainability in a company
and how it can be established (e.g. Adams, Martin & Boom, 2018; Bertels et al., 2010; Crittenden et al.,
2011; Galpin et al., 2015; Leleux & Van der Kaaij, 2019, pp. 153—-170; Lozano, 2013). There are several
frameworks which aim to give an overview of the most important measures and dimensions needed to
establish a sustainability culture: e.g. the wheel of change towards sustainability by Doppelt (2017, p.
107), the culture of sustainability model by Galpin et al. (2015, p. 3) or the framework for embedding
sustainability by Berteils et al. (2010, p. 14). However, there seems to be no scientific consensus yet
about what set of cultural aspects really do significantly contribute to the success of a sustainability
strategy. This might be due to methodological problems like varying conceptions of culture. Also, it is
likely that a holistically applicable framework is not possible, since culture and strategy are such
complex and individual phenomena. Nevertheless, the frameworks provide ideas about supplementary
capabilities which could promote sustainability. Recurring elements of the above-mentioned
frameworks and studies investigating sustainability culture were:

e Integration of sustainability in the organisation’s vision/mission/values (Bertels et al., 2010;
Doppelt, 2017; Galpin et al., 2015)

e [eadership commitment to sustainability (Bertels et al., 2010; Galpin et al., 2015)

o Sustainability skills and expertise (Bertels et al., 2010; Doppelt, 2017; Galpin et al., 2015)

e  Weight of sustainability in values and daily decision processes throughout the company
(Galpin et al., 2015)

e Regular and reciprocal communication about sustainability (Bertels et al., 2010; Doppelt,
2017; Galpin et al., 2015)

This list of factors, together with the environmental capabilities found by Walls et al. (2011)
will be used as a guideline for the formulation of interview questions. They will also be used in the
internal analysis of this study to identify the strengths and weaknesses of SWISS and its environmental
strategy.

5> Sustainability is in this context usually understood as a balance of the social, economic and environmental
dimension. This is a broader definition than the one used in this study, but the underlying values to be anchored in
the culture remain similar. It can be assumed that the success of strategies aiming at reducing emissions is
dependent on its compatibility with and level of embedment of general sustainability values in an organisation’s
culture (Baumgartner & Zielowski, 2007, p. 1326).
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2.3.3 Three Strategies Towards Sustainability

Capabilities together form an environmental strategy, but say little about the direction of the
strategy, i.e. about sow sustainability is actually achieved. According to (J. Huber, 2000), there are three
different possible strategies with which sustainability can be achieved: efficiency, sufficiency and
consistency. The concept of these three pillars has been widely used to discuss strategies towards
sustainability by organisations, policy makers and industries (see e.g. Allievi, Vinnari & Luukkanen,
2015; Garnett, 2014; Samadi et al., 2017; Schipke & Rauschmayer, 2014; Schmidt, 2008). The basic
ideas behind the three strategies are shown in Figure 1.
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Figure 1. Visualisation of the three sustainability strategies. (Adapted from Schmidt, 2008, p. 14)

Efficiency aims at systematically improving the relation of input and output of current
technologies, i.e. increasing output while making the least possible use of resources (J. Huber, 1995, p.
279). Common measures are improvement of engine efficiency, reduction of waste or recycling. The
efficiency pillar currently seems to be the preferred one by businesses, as it benefits economic and
environmental sustainability concurrently (Allievi et al., 2015, p. 134; J. Huber, 2000, p. 279). However,
efficiency strategies are often criticised for not being enough to reach the necessary sustainability targets
(Allievi et al., 2015, p. 143). This is due to their leading to a “rebound effect”, where efficiency leads
to an even greater use of the good, and additionally, resources used exceed the amount of saved resources
(Figge et al., 2014, p. 217). Therefore, the contribution of efficiency to achieving sustainability seems
to be limited (J. Huber, 1995, p. 280). Nevertheless, it is one possible strategy to be considered.

Consistency, the second pillar, also aims at technological change, but a more fundamental one.
Instead of improving current technologies, consistency aims at developing and implementing a new
technology which is compatible with the material flow and metabolism of the natural environment (J.
Huber, 1995, p. 280). An example of a consistent technology is solar panels or wind turbines, which
replace non-renewable fossil energy sources (Grunwald & Kopfmiiller, 2012, p. 93; J. Huber, 2000, p.
281). Consistency measures should be preferred to efficiency measures, as they enable a so-called
circular economy and contribute to a stable ecosystem (J. Huber, 1995, p. 281).
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Sufficiency describes a behavioural change towards less consumption (J. Huber, 1995, p. 275).
In an economic system designed for growth, such a strategy might at first sound counter-intuitive.
However, in the case of airlines, it is strategically reasonable for several reasons. On the one hand,
expanding to a new sustainable service which substitutes flights might be less risky than growing in a
carbon-intensive industry. On the other hand, slowing demand growth is often achieved with an increase
in prices. This additional revenue would benefit the environment since more resources could be invested
in consistency measures, e.g. sustainable technologies like synthetic fuels.

In sum, the goal of the strategies, if pursued by an airline, is defined as follows:

e [Lfficiency: Incremental change and continuous improvement of prevailing technologies and
operations

o Consistency: Replacing current flight technologies (e.g. engines, fuel production) with new,
sustainable ones

e Sufficiency: Reducing the number of flights

2.3.4 Framework for Strategic Sustainable Development

The previous chapters have covered much ground about concepts in strategic management and
how sustainability can be achieved. This chapter will take a more methodological perspective and
introduce a process for developing sustainability strategies in a specific case.

The Framework for Strategic Sustainable Development (FSSD) is a structured and established
approach for the development of sustainability strategies. The FSSD differs from other strategic
development processes mainly in the sense that it is a backcasting approach. The term “backcasting”
was originally coined by (Robinson, 1982), though the concept itself had already been described by
earlier authors (e.g. Lovins, 1976). Backcasting is the counterpart of forecasting, and both describe
approaches to strategy formulation. Forecasting tries to predict the future based on current trends, and
strategy is formulated within these predictions (Dreborg, 1996, p. 814). Backcasting, on the contrary,
starts with a desired future state, and then asks how to get to this state (Robinson, 1982, p. 337). This
approach overcomes the problem of path dependencies often criticised with forecasting (see e.g. Broman
& Robeért, 2017, p. 19; Robert, 2000, p. 244). Dreborg (1996, p. 816) argues that backcasting is
especially favourable in the following cases:

e complex problems, which are mainly related to non-internalised externalities and concern
long-time horizons
e when major change is required

e when dominant trends are part of the problem and oppose the desired direction

These characteristics apply to sustainability issues, which is why backcasting is common in this
research field (e.g. Dreborg et al., 1999; Holmberg 1998; Holmberg and Robert, 2000; Robinson et al.,
2011). The integration within the FSSD is one such example of application. The steps described in the
FSSD as described by Broman and Robert (2017, p. 21) are visualised in Figure 2 on the following page.

The FSSD makes use of a funnel metaphor, where the funnel walls illustrate the boundaries of
environmental and social systems (Broman & Robeért, 2017, p. 21). The funnel narrows since natural
resources shrink while human needs grow. Unsustainable businesses risk hitting the wall of the funnel
and face existential problems, e.g. legislation changes, loss of customers and employees, resource
scarcity, waste management costs or others. Businesses which anticipate such risks strive for a
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Figure 2. The funnel metaphor and the ABCD-procedure of the FSSD. (Broman & Robert, 2017, p. 21)

sustainable position within the funnel. To formulate a strategy towards such a position, the FSSD
suggests an ABCD-procedure including four steps (pp. 23-24):

A. Formulation of a vision of success. This should be based on a general understanding and
definition of sustainability.

B. Assessment of the current situation. This analysis should be done with regard to the vision.
This step includes an analysis of external opportunities and internal assets of the company to
achieve the vision, but also challenges and barriers in both dimensions (external and internal).

C. Development of possible ways from the status quo to the desired vision. All possible
strategies to close the gap between the desired vision and status quo are gathered. Also,
initiatives to overcome the identified barriers as well as make use of strengths are listed.

D. Definition of strategic plan. The solutions developed in Step C are prioritised according to how
much an initiative contributes to reaching the vision, but also its return on investment. This
balance is important for maintaining a firm’s financial stability and competitive position. Also,
a certain degree of forecasting, i.e. projections of current trends, can be considered when
planning the early steps.

In the case of this study, Step A was carried out in Chapter 2.1 by a review of relevant literature
and formulation of a definition of Full Environmental Sustainability for Airlines (FESA). This represents
the targeted vision and includes a definition of sustainability. This vision is concrete concerning its
sustainability demands; however, there are several possible positionings with which SWISS could meet
those demands. Steps B to D are subject to the empirical analysis conducted in Chapter 4. The current
strategy for reducing emissions by SWISS will be described, as well as an overview of barriers and
chances to pursue FESA (step B). The latter will be done using a SWOT analysis, which is introduced
in the following chapter. This step includes some trend estimations and forecasts, however it does not
question the backcasting approach, i.e. the vision to be achieved. Also, ideas for possible alternative
strategies will be collected and gathered (Step C). Finally, in Chapter 4.4, two scenarios of possible
developments will be presented, and a strategic plan for SWISS to reach FESA for each scenario be
proposed (Step D).

2.3.5 SWOT

The SWOT analysis is a widespread strategic planning tool. The analysis can be conducted to
produce a compact overview of the driving forces of the environment as well as those inside a firm. The
acronym stands for the axes of the two-dimensional matrix: Strengths and Weaknesses form the internal
axis and Opportunities and Threats form the external perspective (Miiller-Stewens & Lechner, 2016,
pp. 207-208). Pinpointing the exact source of the concept or the acronym SWOT comes with its
difficulties, since it “emerged from practice and lacks a theoretical foundation” (Thomas et al., 2014, p.
115). Nevertheless, the origin of the SWOT analysis is assumed to be the Harvard Business School
during the 1960s (for an overview of its development see Chermack & Kasshanna, 2007, pp. 386-387).
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When conducting a SWOT analysis, the first step is to define the purpose of the analysis. What
is the goal to be pursued by the strategy? This step is very important, since it contributes to a focused
analysis, an effective use of resources and applicable findings (Bensoussan & Fleisher, 2014, p. 205;
Chermack & Kasshanna, 2007, p. 388). This study focuses on strategies to achieve FESA, i.e. to reduce
the use of fossil resources and become net neutral concerning Scope 1 emissions. Hence, the goal for
which the SWOT analysis is conducted is FESA. In a second step, a firm’s strengths and weaknesses
are identified, as well as an analysis of the environment conducted (Miiller-Stewens & Lechner, 2016,
p- 208). As elaborated before, the internal analysis in this study will focus on capabilities for an
environmental strategy, which is a wider conception of sustainability than FESA has. However, it is
assumed that these capabilities also contribute to FESA. In the external analysis, factors related to
environmental sustainability will be considered relevant (e.g. for opportunities, it is asked: What are the
main drivers and circumstances in the environment of SWISS which facilitate pursuing FESA?). The
findings of this analysis can then be used for the development of corporate strategies, as described in
Steps C and D within the FSSD.

3 Methodology

3.1 Case Study Design

The underlying question of this study asks what a lucrative and effective strategy towards
environmental sustainability might look like for an airline. According to Yin (2018, pp. 13, 15), a
qualitative case study design is well suited for #ow questions investigating a contemporary phenomenon
within its context. There are several types of case study designs, depending on the number of cases or
sub-units analysed (Yin, 2018, p. 48). As this study focuses on SWISS as one unit of analysis, it can be
categorised as a holistic single-case study.

Although case-studies can include quantitative data (Yin, 2018, p. 18), this study focuses on a
qualitative approach. According to Mayer (2013, p. 24), qualitative research does not test hypotheses
deduced from theory, but inductively deduces theories from individual cases. This procedure ensures
that theories reflect reality. Also, a qualitative researcher is open and flexible concerning its research
scope and relevant data (Lamnek & Krell, 2016, p. 37). This exploratory approach of qualitative research
allows the capture of complex and in-depth information. In contrast, quantitative research leaves little
room for such information due to its standardised procedure (Mayer, 2013, p. 25). As the goal of this
study is to develop possible strategies for one specific company, instead of deducing strategies for
airlines in general, a qualitative approach is more appropriate.

3.2 Data Sources

The analysis was primarily based on 11 semi-structured interviews which were conducted
between 26 February and 3 April 2020. Table 3 shows a list of all interview partners®. When selecting
the interview partners, care was taken to ensure that several different stakeholder groups (e.g. policy,
investors, research) were represented. This was to enable an overview of the industry as well as to ensure
that all the most relevant aspects are captured. Also, two interview partners who may not be industry
experts, but actively advocate for more environmental sustainability in the aviation sector, were included

% A more detailed list with more information concerning the date and setting of the interviews is provided in
Appendix 1 (p. ii).
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(I4 and I5). Of the three interview partners currently employed by SWISS, attention was paid to
interview people from different hierarchical levels and departments.

Table 3. List of interview partners.

Interview Number of
number' | Company’ employees Position/Department’
2 BAZL (Federal Office for 350 Head of the Environment
Civil Aviation) Section
4 International environmental 5,001-10,000 Head of the Climate and
non-governmental Energy Section, Switzerland
organisation
5 Swiss-wide coalition working | 20-30 member Leadership
towards less harmful effects organisations
of air transport
6 Several: 1) 11-50 1) Board member
1) Committee advocating for | 2) 1-10 2) CEO
an international and
connected Switzerland
2) Small consultancy firm
7 Several: 1) 1-10 1) Freelancing position
1) Independent journalist and | 2) 1-10 2) CEO
author
2) Small consultancy firm
8 Public Swiss university 5,001-10,000 staff, | Professor of Climate Protection
10,001-25,000 and Adaptation
students
9 International consultancy firm | 1,000-2,500 Senior partner with a focus on
European Transportation
10 SWISS 9,500 Business Development,
Corporate Responsibility,
Member of SESAR
11 SWISS 9,500 Head of External Affairs
12 SWISS 9,500 Pilot
13 International investment firm | 100-250 Senior Sustainable Investment
with a focus on sustainability Analyst
investing

Note. 1) Interview numbers are not sequential due to interviews number 1 and 3 being cancelled. As the analysis
process had already started, the numbers were kept to prevent confusion. 2) To ensure anonymity, most companies
and positions are not directly declared. To still provide some context about the company, employee numbers are
indicated. (Own illustration)

As this study takes a qualitative approach, a standardised interview format was not suitable
(Vahs, 2015, p. 474). Instead, the semi-structured interview was chosen to capture issues in greater depth
and complexity (Lamnek & Krell, 2016, p. 37). With this format, the interviewer is allowed to react to
answers and ask additional questions (Vahs, 2015, p. 474). The interview is based on an interview guide
with pre-formulated questions. This guide ensures that all relevant aspects are covered and results are
comparable (Mayer, 2013, p. 37; Misoch, 2015, p. 124).
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The basis for the interview guides in this study was the preliminary literature review presented
in Chapter 2. Two guides were designed: one for SWISS employees and one for external interview
partners (see Appendix 2.1, pp. iii-v, for the SWISS interview guide and Appendix 2.2, pp. vi-vii, for
external interview guides). Interviews with SWISS employees were focused more on internal factors
(SWISS’s current strategy, strengths and weaknesses), while the remaining interviews focused on
external issues and possible developments. Additionally, the guides were adapted to the specific
background of the interview partner. So, the whole range of questions was not discussed in every
interview. Nevertheless, it was made sure the following points were discussed to make certain the
research questions (RQ) could be answered:

e Description and evaluation of SWISS’s current strategy to reduce GHG emissions (RQ1)
e Strengths: Capabilities which enable SWISS to pursue FESA (RQ2)
e Weaknesses: Capabilities which are currently lacking and need to be built for SWISS to

achieve FESA (RQ2)

e Opportunities within SWISS’s environment (e.g. stakeholders, trends, issues) which facilitate
pursuing FESA (RQ2)

e Threats in SWISS’s environment (e.g. stakeholders, trends, issues) which complicate
pursuing FESA (RQ2)

e Estimations concerning the future developments of important trends (especially demand,
technology, policy) influencing SWISS’s ability to pursue FESA (RQ2)
e Possible alternative strategies for SWISS to reduce GHG emissions (RQ3)

It needs to be noted that the interviews were mostly conducted before the outbreak of the
COVID-19 virus. The illness was already high on the public agenda; however, its impact on society,
economy and specifically the aviation industry were not yet expected to be of such a scale.
Consequently, COVID-19 was not discussed in the interviews and will not be discussed in detail in this
study.

The interviews were mostly conducted in Swiss German, some in German or English. They
were all audio recorded and transcribed into German or English. The transcription aimed at reflecting
statements as they were said. However, some sentences were reformulated in the translation from Swiss
German to German. Also, filler words, grammatical errors and larger parts of the conversation not
relevant for the study’s analysis were left out (e.g. introduction of the study’s purpose by the
interviewer). The transcripts were then imported in Atlas.ti, a program designed for qualitative data
analysis. If direct statements were quoted in the study, they were translated into English and set in italics
to be clearly distinguishable from other sources.

The transcripts of the 11 conducted interviews were the main source of data used to answer the
research questions. However, as the interviews covered a wide range of aspects, additional desk research
was conducted to complement or cross-check the primary data from the interviews. Such a use of
different sources increases validity of the data, as Yin (2018, p. 43) notes. The desk research focused on
relevant reports by the industry (e.g. IATA, 2019a; ICAO, 2019; Lufthansa 2019a, 2019d, 2020a) or
other larger institutions (e.g. European Commission, 2011, 2018; IPCC, 2014, 2018; the International
Union of Railways [UIC], 2018). To distinguish the two data types more clearly, all direct interview
testimonials quoted in the analysis are set in italics. The following chapter will describe the use of
secondary data in the analysis procedure in more detail.
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3.3 Analysis Procedure

Secondary sources were the main basis for answering the first research question: “How is SWISS
currently addressing environmental challenges?”. More specifically, corporate web sites, annual and
environmental reports of SWISS and the Lufthansa Group were analysed. Such an analysis of corporate
reports is an established and valuable way to evaluate a company’s strategy, as other studies show (see
e.g. Bowman, 1984; Morhardt, 2001; Walls et al., 2011). The analysed sources provide official,
standardised and extensive information about the company’s strategy. For example, the environmental
report is following the standards of the Global Reporting Initiative. In addition to an objective
description of the strategy, subjective evaluations were gathered in the interviews. Evaluative statements
concerning the current strategy were coded into three categories: comparative (i.e. comparing measures
within the strategy), positive and negative evaluations of measures. In a second step, all statements in a
category were reviewed and similar statements summarised into one argument. Also, an overarching
theme was assigned to facilitate orientation within the arguments. The resulting table showing all
statements, simplified arguments and themes can be found in Appendix 3 (pp. viii-xv). These arguments
were then compared to each other and further summarised into main points to be considered when
evaluating and designing SWISS’s environmental strategy (see Chapter 4.1.6).

The second research question (What are important external and internal facilitating and
impeding factors for long-term strategies towards environmental sustainability?) required an internal
analysis of SWISS’s capabilities as well as an analysis of its environment. For the internal analysis, the
main sources for evaluating whether a capability is possessed by SWISS were the three interviews with
SWISS employees. However, due to time limits and the semi-structured character of the interviews, not
all capabilities were discussed and assessed. To complement and cross check the interviews, the
sustainability report as well as the business report of 2019 by the Lufthansa Group were consulted.
However, the reports were not systematically and comprehensively analysed and further may not fully
apply to SWISS, since it represents the Lufthansa Group as a whole. The findings may therefore not be
representative, and certain capabilities may be over- or underrepresented. For a conclusive evaluation
of all capabilities, more SWISS-specific data, and more importantly, external data (e.g. newspaper
articles or evaluations from industry experts) would need to be analysed. Nevertheless, the interviews
and reports provided several valuable insights and a sound basis for evaluating which capabilities are
important, which are already strongly pronounced, and which should be improved. The full list of
capabilities, their source and ratings is displayed in Appendix 4.4 (pp. xix-xliv)

The primary source for the analysis of SWISS’s environment were the interviews. In the
beginning of the analysis, the transcripts were coded along four categories: opportunities, threats, trends
and possible strategies. However, in the process of coding it became evident that more categories were
necessary. In an iterative process, the four categories evolved into nine. For example, the code “trends”
was split into two codes “facilitating trend” and “impeding trend” (see Appendix 5.1, pp. xliv-xlivi) for
all nine categories and their definitions). After the final code scheme was developed, all interviews were
coded anew with the final scheme. Next, all statements marked with the same code were reviewed.
Similar statements were identified and summarised into one core argument. Also, an overarching theme
was assigned to aid further evaluation. All arguments were then sorted based on their relevance to the
three sustainability strategies. Due to not all arguments being clearly assignable to one of the strategies,
a fourth category showed all general arguments. The resulting tables with all statements, arguments,
code and themes is shown in Appendix 5 (pp. xliv-Ixxxi). As the number of interviewees was limited,
and not all interview partners discussed the same subjects, additional information was consulted to
validate statements concerning trends or future developments and potentials of certain opportunities.
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This validation was in most cases done with industry reports (e.g. Boeing, 2019; ETC, 2018a; IATA,
2019a; ICAO, 2019; Lufthansa Group, 2019a; UIC, 2018). Furthermore, if an interviewee specifically
referred to a source (e.g. reports, studies, statistics), this source was also considered in the analysis.

The findings concerning the current strategy, the internal and external analysis formed the basis
for answering the third research question: What might economically attractive strategies for becoming
a fully sustainable airline look like? In a first step, possible scenarios were formulated by identifying
the most influential external dimensions as well as possible developments within these dimensions. Two
scenarios emerged from this process. Therefore, care was taken to ensure that the scenarios are internally
consistent, a step which improves the quality of the scenarios (Haigh, 2019, p. 11). Subsequently, an
environmental strategy was developed for each scenario. This development was based on the interviews,
industry reports (e.g. Boeing, 2019; ICAO, 2019; Koller, 2019; Lufthansa Group, 2019b) and other,
more disruptive articles and reports (e.g. Gantenbein et al., 2016, pp. 4-8; Rauch, 2020; Sauter-Servaes,
2020a, 2020b).

4 Empirical Analysis

4.1 Current Environmental Strategy of SWISS

The following chapter addresses the first research question: How is SWISS currently addressing
environmental challenges? This question will be answered using the results of desk research as well as
the interviews. First, there will be a brief overview of the strategy’s goals and structure given. This is
followed by a description of the main measures taken to reach the goals. These chapters will be primarily
based on the public strategy descriptions by SWISS (n.d.-b), the Lufthansa Group (2019b, pp. 54-64)
and ICAO (2019, pp. 111-115). The last chapter will illustrate praise and criticism voiced by the
interviewees, evaluate the strategy from the perspective of the three strategies towards sustainability and
identify possible discrepancies with FESA.

4.1.71 Goals and Measure Overview

SWISS’s overall strategy for climate protection is not directly formulated by SWISS, but by the
Lufthansa Group. Their strategy is also not a development of their own, but based on the goals and
strategy formulated by the International Air Transport Association (IATA) (Lufthansa Group, 2019b, p.
54; SWISS, n.d.-b). IATA represents a large part of the industry, as its 299 member airlines carry 82%
of the world’s total air traffic (IATA, n.d.). In 2009, IATA and its members adopted three goals to
mitigate CO, emissions:

e “An average improvement in fuel efficiency of 1.5% per year from 2009 to 2020

e A cap on net aviation CO, emissions from 2020 (carbon-neutral growth)

e A reduction in net aviation CO, emissions of 50% by 2050, relative to 2005 levels” (IATA,
2018, p. 1)

To achieve these goals, IATA, as well as ICAO, proposed a so-called “basket of mitigation
measures” (ICAO, 2016, p. 97) a few years later. Similar measures have previously been suggested by
the IPCC (1999, pp. 10-11). The basket of measures encompasses four pillars:

o “New technology, including the deployment of sustainable alternative fuels
e More efficient aircraft operations
e Infrastructure improvements, including modernised air traffic management systems
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e A single Global Market-Based Measure (GMBM) to fill the remaining emissions gap” (IATA,
2018, p. 1)

While the first three pillars aim at the two long-term goals, the GMBM should compensate
emissions in the short- and medium-term and therefore permit carbon neutral growth from 2020, despite
lacking sustainable aircraft technology (Bundesverband der Deutschen Luftverkehrswirtschaft [BDL],
2018, p. 2). Those four pillars are also adopted by the Lufthansa Group (2019b, p. 59) and SWISS (n.d.-
b). Figure 3 is an overview created by SWISS of the four pillars within their environmental strategy.
The following chapters will briefly outline these pillars, including the measures that are encompassed.

Four-Pillar Strategy
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Figure 3. Overview of SWISS’s Four-Pillar Strategy (SWISS n.d.-b)

4.1.2 Technological Progress

Measures in this category aim at introducing greener aircraft technology and can be roughly
categorised into three sub-categories: efficiency of current technology, new engine technologies and
alternative fuels (ICAQO, 2019, pp. 112—113; Lufthansa Group, 2019b, p. 59; SWISS, n.d.-b).

Measures in the first category, the efficiency of current techmology, aim to increase the
efficiency of the current kerosene-powered aircraft. Thanks to more efficient engines, more aerodynamic
airframes, lighter materials as well as many other measures, newer airplanes are continuously improving
their fuel efficiency (BDL, 2018, p. 7; ICAO, 2019, p. 112).

In addition to improving current technology, many projects exploring new engine and aircraft
types not (or only partly) powered by kerosene are ongoing. One such project exploring sustainable
aviation which received media attention worldwide was the Solar Impulse project, where an aircraft
solely powered by the sun completed a flight around the world in 2016 (Solar Impulse Foundation,
2016). While solar-powered aircraft remain a research field, the possibility of electric, hybrid or
hydrogen aircraft has increasingly gained attention and investments (for an overview of current concepts
and projects see IATA, 2019a, pp. 14-35; ICAO, 2019, pp. 125-128). Many of these projects are led
and stimulated by aircraft manufacturers (e.g. Airbus), tech companies like Siemens, start-ups or
independent research groups (for examples, see e.g. Raabe, 2020). Airlines can also invest and take part
in such research projects. An example of this already happening is the collaboration by the European
airline easyJet with the start-up Wright Electric (easylJet, 2019, p. 60). However, while the Lufthansa
Group mentions innovation in engine technology as part of their strategy, they have not announced a
similar research project or collaboration. The Lufthansa Group considers electric or hydrogen engines
for large-scale aircraft a possibility, but one that is rather far off in the future (Lufthansa Group, n.d.).
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Instead of electric aircraft, the Lufthansa Group is focusing on alternative fuels as a way to
further reduce emissions (Lufthansa Group, n.d.). Alternative fuels, also called sustainable aviation fuels
(SAF), are fuels which can be used exactly like fossil kerosene but are produced from renewable sources.
The fact that SAF can already be produced and used in current aircraft is one of the reasons the Lufthansa
Group considers it “an important component of making carbon neutral flying a reality in the medium
term”” (Lufthansa Group, n.d.). There are two main types of SAF: biofuels and synthetic fuels. Biofuels
can be produced from a variety of biomass and feedstock like woodchips, coconuts, algae, domestic
waste or other sources (Budd & Budd, 2013, p. 100). In 2011 the Lufthansa Group started using biofuels
made from jatropha plants, and has participated in several research projects investigating the properties
of the new fuels (Lufthansa Group, n.d., 2019b, p. 9). However, since biofuels can compete with food
production, the Lufthansa Group is increasingly investing in the relatively new technology of synthetic
fuel, which is produced from water, renewable energy (often wind or solar power) and CO; from the
atmosphere, instead of biomass (Lufthansa Group, n.d., 2019b, p. 9). The Lufthansa Group is currently
working to establish partnerships with institutions working on refining and scaling synthetic fuel. In
2019, “Lufthansa and the Refinery Heide signed a joint declaration of intent concerning the future
production and acceptance of synthetic kerosene that is to be produced with electricity generated by
wind power” (Lufthansa Group, 2019b, p. 9). In 2020, another cooperation was announced between the
Lufthansa Group, the Swiss Federal Institute of Technology in Zurich (ETH) and its two spin-off
companies Climeworks and Synhelion, where the focus lies on synthetic fuels produced with solar
power (Lufthansa Group, 2020b).

4.1.3 Improved Infrastructure

This pillar encompasses the optimisation and shortening of flight routes and procedures
(Lufthansa Group, 2019b, pp. 60—61; SWISS, n.d.-b). The European airspace is very inefficient due to
the high number of different air traffic control centres and different national systems. The initiative
Single European Sky (SES) is aimed at harmonising this airspace, thereby reducing detours. The
Lufthansa Group publicly supports and actively participates in the initiative and its implementation
through various associations and programmes, e.g. through the European airline association Airlines for
Europe (A4E) or Single European Sky ATM Research (SESAR) (Lufthansa Group, 2019b, p. 60).
SWISS in particular is active in the program “Luftraum- und Aviatik-Infrastruktur-Strategie” (in short
called AVISTRAT-CH). The initiative is led by the Federal Office of Civil Aviation (FOCA) and aims
at establishing an efficient use of the Swiss airspace (SWISS, n.d.-b).

Next to a harmonisation of airspace, infrastructural measures also encompass optimising landing
approaches, airport infrastructure and linking air travel with rail and road traffic (Lufthansa Group,
2019b, p. 61; SWISS, n.d.-b). Concerning the latter, the Group is focusing on partnerships with train
companies to offer optimised rail connections to and from airports. In Switzerland, there is a specific
Airtrain from Lugano or Basel to Zurich Airport. The ticket for this train is included in the flight ticket
with SWISS (SWISS, n.d.-d).

4. 1.4 Operational Measures

Operational measures aim to continuously improve the fuel efficiency of daily operations in the
air as well as on the ground. Measures include flight planning (e.g. concerning aircraft size, load factor
altitude and speed), weight reduction (e.g. through lighter materials) or taxi-in processes after landing
(SWISS, n.d.-b). Next to saving emissions from the burning of kerosene, measures in this category aim

" Chapter 4.3.3 will discuss the benefits, disadvantages and potential of alternative fuels in more detail.
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at reducing the use of other resources like paper, plastic or food (Lufthansa Group, 2019b, pp. 61-62).
For example, the initiative “Flygreener” launched in 2012 specifically aims at reducing waste on board,
optimising loading and increasing recycling (Lufthansa Group, 2019b, pp. 16, 66). Also, the Lufthansa
Group aims at CO»-neutral operations on the ground in all its home markets (Germany, Austria and
Switzerland) by switching to electric vehicles and using energy from renewable sources for their
buildings and vehicles on the ground (Lufthansa Group, 2019b, p. 70).

There are many measures in this category which are important to reduce the overall use of
resources by the Lufthansa Group, but not all have a (direct) effect on the reduction or replacement of
kerosene use. Especially waste and plastic use was often mentioned in the interviews as important
measures of the environmental strategy, and although they are important, they are excluded from further
analysis, since they do not directly affect Scope 1 emissions, and are seen as short-term measures.

4. 1.5 Economic Measures

The fourth pillar aims at establishing Global Market-Based Measures (GMBM) which should
complement the other pillars (IATA, 2018, p. 1; SWISS, n.d.-b). It is not intended to replace other
efforts, but rather to help the industry reach their environmental goals sooner (IATA, 2018, p. 2; ICAO,
2019, p. 240). In 2016, ICAO Member States developed and agreed upon implementing such a global
measure in the form of the Carbon Offsetting and Reduction Scheme for International Aviation, in short
called CORSIA (ICAO, 2019, p. 115; Lufthansa Group, 2019b, p. 63). Its goal is to offset all emissions
by the aviation sector which cannot be reduced by the other pillars and are above the emission level of
the year 2020 (ICAO, 2019, p. 207). This ambitious goal will likely not be reached, as participation is
voluntary until 2026 (ICAO, 2019, p. 208). However, 80 states intend to participate, representing a large
share of the industry. The Lufthansa Group has also publicly committed to participating in CORSIA and
thereby offsetting all additional emissions compared to 2020 levels (Lufthansa Group, 2019b, p. 63).
Additionally, the Emissions Trading System of the European Union (EU ETS) applies to the Lufthansa
Group (Lufthansa Group, 2019b, p. 63). Because of this, all flights within Europe need to be
compensated. This also applies to SWISS, as Switzerland is integrated in the EU ETS (Federal Office
for the Environment [FOEN], 2019). The Lufthansa Group further voluntarily compensates all official
staff air travel and offers to assume 50% of compensation costs for certain corporate customers
(Lufthansa Group, 2019b, p. 64). What is more, all passengers can voluntarily compensate the emissions
from their flight on the online platform Compensaid (https://compensaid.com/). The customer can
thereby choose to what degree he would like to offset his emissions through climate protection projects
(like planting trees) or by buying SAF. The price for the latter is significantly higher. For example,
compensation for a flight from Zurich to Osaka varies between CHF 13.54 (compensation 100% through
compensation projects) and CHF 330.55 (compensation 100% through SAF) (Compensaid, n.d.).

4. 1.6 Evaluation of Current Measures

This chapter will evaluate assessments of the interviewees concerning the current strategy.
Positive and negative evaluations of the strategy will be outlined and a critical comparison with FESA
and the three strategies efficiency, consistency and sufficiency made. A full list of the argumentations
and original statements described in this chapter can be found in Appendix 3 (pp. viii-xv). These
assessments provide valuable insights about which aspects are especially promising and should be
retained, and which aspects should be changed. Next to the results of the internal and external analysis,
the assessments provide important information for the strategy development in Chapter 4.4.
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Evaluations from the interview partners

In general, it was acknowledged by several interviewees (I5; I7; 19) that European airlines are
overall already doing much to become more sustainable, within their financial ability. As a sign for the
value of the current strategy, the remarkable progress regarding fuel efficiency was praised repeatedly.
Between 2003 and 2018, SWISS has managed to improve its fuel efficiency by an average of 3.7%
annually, which resulted in a total reduction of 29% of fuel consumption over the total timespan
(SWISS, n.d.-b). With this, SWISS far exceeds the target of 1.5% annual fuel efficiency improvement.
As described by an internal expert, SWISS’s “transport capacity has more than doubled in the last 15
years and kerosene consumption has risen by perhaps 30%” (I111). These proportions are similar to the
overall efficiency improvement of the industry. Globally, air traffic has tripled over the last two decades,
while CO, emissions have only risen by one third (Boeing, 2019, p. 9). This efficiency progress is a
result of the first three pillars: technological progress, improved infrastructure and operational measures.
Of these three pillars, technological progress seems to have the most impact. As several interviewees
pointed out and reports have confirmed, the industry considers investing in modern, energy-efficient
aircraft to be the “most important lever for reducing CO, emissions from flight operations” (Lufthansa
Group, 2019a, p. 59, also in 16; 111; 113; BAZL, 2020, p. 4; BDL, 2018, p. 7; SWISS, n.d.-b).
Correspondingly, fleet management is the most important indicator in investors’ sustainability
evaluation of an airline (I13). Technology is also seen as key to decarbonising aviation in the long term,
especially with regard to alternative fuels®.

CORSIA was mentioned as a success story for the fourth pillar, economic measures (12; 110;
I11). Developing and implementing a system that is accepted by almost all countries globally is
described as a great success. The benefits of CORSIA are threefold. For one, they result in massive
investments in climate projects. ICAO predicts an investment of USD 40 billion in climate projects and
a mitigation of 2.5 billion tonnes of CO; in the next 15 years through CORSIA (ICAO, 2019, p. 241).
Secondly, CORSIA is a way to raise ticket prices for air travel globally without distortion. Having an
established global system is especially important for aviation, since aviation is a global business and
national policies often distort the market. With CORSIA, all participating airlines can raise ticket prices
and invest in sustainability without having a competitive disadvantage. This could in turn result in a
decrease in demand and therefore emissions. Finally, CORSIA provides an incentive for airlines to
further reduce their emissions and develop new, sustainable technologies. The globality of CORSIA is
the main reason it is preferred over more isolated solutions like the EU ETS, which is an asymmetrical
system that favours non-European airlines. Nevertheless, the EU ETS was deemed a more reasonable
solution than national regulations (I12; I11).

However, there is also a great amount of criticism concerning CORSIA. CORSIA and
compensation in general were heavily criticised for several reasons (14; I5; 16; I8):

e Compensation projects lack quality and effectiveness. The majority of compensation projects
do not actually compensate the same amount of emissions they claim to compensate.

e Compensation prices are too low to make investments in long-term solutions like synthetic
fuels attractive.

e Aviation is not the only industry wanting to compensate, but there are not enough
compensation projects for all sectors. Therefore, it is not a scalable, long-term solution.

8 Similar proportions can be found for Germany (BDL, 2018, p. 5) and the EU-28/EFTA states (European
Environment Agency et al., 2019, p. 7)
® Chapter 4.3.3 will discuss the benefits, disadvantages and potential of alternative fuels in more detail.
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e Compensation is often done in poorer countries. This is socially and ethically incorrect. Also,
the distance makes it more difficult to check whether it is being done properly.

e Compensation soothes a bad conscience and may eventually lead to more emission-intensive
behaviour.

e CORSIA legitimises emissions prior to 2020 and has no goals to reduce these. It was
mentioned by an expert from SWISS that more ambitious goals within CORSIA are being
developed, however no further information was given or found concerning this.

e Large countries like China and Russia do not participate in CORSIA.

e Participating in CORSIA and therefore compensating is not mandatory until 2027.

o CORSIA ignores the Radiative Forcing Index (RFI), so only half of aviation’s climate effect is
compensated.

An industry expert (12) in favour of CORSIA acknowledged these deficiencies, but explained
that it should be supported nevertheless, because it is a realistic and established measure agreed upon
by a majority of countries. He acknowledged that CORSIA’s goal to cap emissions at 2020 levels will
not be fully reached, but with the participating states, about 50% of global emissions from aviation
would be compensated. This would already be a huge success. CORSIA may not cover everything, but
is a feasible solution that is already set in place and agreed upon globally, so it should be supported.
Striving for globally feasible solutions like CORSIA is more reasonable than pursuing drastic, isolated
regulations on national levels. The latter would globally contribute less to the lowering of emissions
than an imperfect but working system like CORSIA. Also, if done correctly, emissions can be
compensated. An expert from within SWISS (I11) stated that net neutrality until 2050 is possible, but
only in combination with compensation and a continued use of fossil fuel. So, compensation should be
considered, but only as a last resort. The measure could help to become net neutral sooner, and bridge
the gap until more sustainable technology is found and implemented.

Another main point of criticism about SWISS’s current environmental strategy was that it is not
drastic enough to achieve the climate goals set by the Paris Agreement, i.e. to mitigate climate change
to below 2°C (14; I5; I8; 19). This criticism was mainly voiced by interviewees not directly involved in
the industry, i.e. research institutes or organisations demanding more sustainability in aviation.
Especially the three mechanisms EU ETS, CORSIA and voluntary compensation were criticised for not
contributing enough to mitigate warming: “Whether they exist or not, the only difference, in my opinion,
is that emissions are now measured. But [ wouldn't call them climate instruments with a reduction effect.
The instruments help in the awareness phase, but have nothing to do with emission reduction” (14). This
has been verified in a recent study by the renowned research institute INFRAS. The study evaluated
how much EU ETS and CORSIA could reduce CO; emissions by 2030, in comparison to a scenario
where no climate action is taken. For the EU ETS, potential lies between -0.3% and -3.1%, for CORSIA
between -0.4% and -0.7% (Peter et al., 2016, p. 56).

To reach the climate goals, however, a reduction of 45% by 2030 would be necessary. This is
why some interviewees (14; 15; 18) argue that a reduction of air traffic is needed in addition to current
measures, or at least a slowing of its growth: “without a reduction in air traffic, i.e. passengers and so
on, we do not believe that the climate targets can be achieved” (15). In this context, the discussion
revolved almost exclusively around what policy measures should or could be implemented to achieve
this: e.g. a broader ETS with a higher CO»-price, auctioning of flight permissions or a ticket tax.

The only major criticism coming from SWISS employees and industry experts concerns the lack
of progress within the infrastructural pillar of the strategy, more specifically concerning the Single
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European SKky Project (12; 110; 112). It was repeatedly emphasised and illustrated with examples how
much fuel is currently being wasted due to the fragmented European airspace. The reasons given for the
lack of progress are political: “There have been many efforts to unify this airspace, but there has been
little progress in the last ten years. This would require the cooperation of many countries, and national
interests are simply too much in the foreground” (12). The fear of losing national sovereignty or highly
paid jobs seems to be greatly hindering the project. Also, the monopoly structure of air traffic control
stations and the resulting lack of competitive pressure is slowing progress: “We simply lack the creative
power of the market economy. That element is missing" (110).

Evaluation from the perspective of the three sustainability strategies

When recalling the three possible strategies, SWISS seems to pursue all three, although to a
different degree. All but the fourth pillar of SWISS’s strategy aim at improving efficiency: technological
progress (i.e. the subdimension aimed at improving engine efficiency), improved infrastructures
(optimised flight routes) and operational measures. Further, the first pillar also aims at consistency, i.e.
replacing current technologies with more sustainable ones. SWISS pursues the development of new
engine technologies and synthetic fuels, both of which could reduce the impact of airlines drastically.
However, it seems that SWISS is pursuing consistency more passively than efficiency. The last approach
would be to pursue sufficiency, which means to aim for a reduction of flights. The industry is pursuing
this approach to a limited degree with CORSIA, a measure to raise ticket prices globally and therefore
slow growth of demand. However, its expected actual effect on demand seems to be limited. Also,
demand for a certain service or product can be steered not only by price, but also by substitute services
(e.g. other mobility modes). The latter lever seems to be less considered as an opportunity by airlines,
since it is not part of their environmental strategy.

Interim conclusion and critical review

The above evaluations can be summarised as follows:

e The goals of the strategy are not aspirational enough. While a significant reduction of
emissions is aspired to, it is not net neutrality that is aimed for. The strategy is therefore not
compatible with FESA and the goal of mitigating climate warming to 2°C.

e The pillars “technological progress” and “operational measures” have a key role. Efficiency
has led to a great reduction of emissions in the past, while the key to decarbonising aviation in
the long term seems to be consistency.

e Next to technology, policy is perceived as an important key to decarbonising aviation. More
progress could and should happen in the regulatory field, especially concerning the
harmonisation of airspace and measures to reduce air traffic growth.

¢ Global policy mechanisms should be preferred over national or other asymmetrical ones.

e Compensation is not a long-term solution. It should be a last resort.

e (CORSIA is an attempt by the airline industry to regulate air traffic growth and neutralise
emissions. The positive thing about CORSIA is that it is a global measure and therefore not
distorting the market. However, its potential to reduce emissions is low. Furthermore, the
criticism of compensation also applies to CORSIA.

o The current environmental strategy of SWISS heavily focuses on the efficiency approach, and
to a lesser degree also consistency. Sufficiency measures are almost completely absent or, if
they exist, are very ineffective at achieving their goal.

In sum, it can be concluded that the strategy seems to be going in the right direction but it is not
compatible with FESA, and therefore not compatible with sustainable development and limiting global
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warming to below 2°C. The arguments listed above give initial ideas about whether airlines can do more
and if yes, what. Therefore, they will be considered in the strategies suggested in Chapter 4.4. The
following chapters will explore potentials and barriers in more detail.

4.2 Internal Analysis

After having evaluated SWISS’s current environmental strategy, this second part of the
empirical analysis will focus on possible strategies to close these gaps. As a first step, a SWOT analysis
was conducted, i.e. a comprehensive analysis of SWISS’s environmental capabilities as well as its
environment. With this, the second research question is partly answered: What are important external
and internal facilitating and impeding factors for long-term strategies towards environmental
sustainability? The following chapter focuses on the internal factors, i.e. strengths and weaknesses.

The description of SWISS’s current environmental strategy in the chapter above was focused
on concrete measures. This chapter takes a more theoretical approach and does not focus solely on
concrete measures to reduce fuel emissions, but environmental capabilities according to the NRBV. A
capability can be a direct measure (e.g. investing resources in research and development or ISO
certifications), but also a quality which benefits and enables certain measures (e.g. if sustainability is
highly valued by the executive management, they are more likely to invest in sustainability measures).
Capabilities can lead to a competitive advantage if they are valuable, rare, inimitable, and non-
substitutable. However, an evaluation of all capabilities along those four criteria is beyond the scope of
this study. This would require a more comprehensive analysis of SWISS and its competitors.
Nevertheless, the findings of Walls et al. (2011, p. 103) suggest that a combination and integration of
several environmental capabilities benefit the overall value of the environmental strategy and
consequently a company’s environmental performance. It is therefore assumed that although not all
capabilities are equally valuable, they all add value in some form, even if to a limited degree.

This study considers a strength as a capability which contributes to a proactive environmental
strategy, which SWISS has built or acquired. A strength can give the company an advantage over
competitors without this capability, and can be used to achieve the aspired environmental or financial
performance (Bensoussan & Fleisher, 2014, p. 206). The strategy to achieve FESA should therefore
make use of those strengths. Weaknesses, in turn, point to a capability which would contribute to a
proactive environmental strategy, but is currently inferior to competitors (Bensoussan & Fleisher, 2014,
p. 206). It is possible that these weaknesses prevent SWISS from achieving FESA, which is why it is
important to consider building or acquiring those capabilities. They also represent an unexploited
possible source of competitive advantage, which other competitors could gain by acquiring them.

As described in Chapter 2.3.2, a list of environmental capabilities which are likely to contribute
to a proactive environmental strategy was derived from literature (for a list see Appendix 4.1, p. xvi).
As already described in Chapter 3.3, the interviews and an analysis of two reports from the Lufthansa
Group (2019b, 2020a) will be used to rate the “status” of those capabilities, i.e. to what degree SWISS
already has those capabilities. The following chapters will discuss solely those capabilities which were
often mentioned or seemed to have the most influence on environmental strategy. An overview, as well
as an extensive list of all rated environmental capabilities, can be found in Appendix 4.3 (pp. xvii-Xix)
and 4.4 (pp. xix-xliv), respectively.
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4.2.1 Strengths
Profitability

When asked what enables SWISS to be sustainable or what determines whether SWISS becomes
sustainable, interviewees answered it was economic success (I16; 110; I11). Compared to other airlines
within the Lufthansa Group, SWISS has been the most profitable one in the last few years (measured by
adjusted EBIT margin) (Lufthansa Group, 2020a, pp. 48—50). The reason for economic success being
essential for SWISS’s ability to become more sustainable is that it enables the airline to invest: “If the
airlines are financially sound and economically successful, they can also invest in modern aircrafi" (16).
Next to such efficiency measures, the airline can also invest in synthetic fuel, which is a consistency
measure. This profitability can therefore clearly be considered as a strength which allows SWISS to
become more sustainable.

Fleet Management

A strength closely related to the economic success is SWISS’s fleet management. Efficient and
modern aircraft are seen as the largest lever for an airline to reduce its emissions (16; [11; 113; BAZL,
2020, p. 4; BDL, 2018, p. 7; Lufthansa Group, 2019a, p. 59; SWISS, n.d.-b). SWISS, in contrast to other
competitors, has long been aware of the value of efficient aircraft and consistently pursued the goal of
having an efficient fleet (I11). This has resulted in a lead which other competitors are not able to catch
up on (I11). The fact that SWISS owns a rather small fleet has further contributed to the company being
able to keep their fleet up to date (I11). Together with the recent acquisition of new aircraft, SWISS’
fleet consists now almost exclusively of the most modern aircraft available on the market (I110; I11;
SWISS, n.d.-b, n.d.-¢). The value of this measure is visible in the remarkable reduction of fuel
consumption per passenger-kilometre SWISS has achieved in the last 15 years (SWISS, n.d.-b).

To verify this technological lead, ratings of the carbon efficiency of airlines worldwide were
consulted. Contrary to interview statements, SWISS was not in the lead in those ratings. The Atmosfair
Airline Index (published by a German organisation for climate protection) rates more than 200 airlines
worldwide on their carbon efficiency (atmosfair, 2018). Within this rating, airlines are placed in
efficiency categories from A (highest class) to G (lowest class). No airline has achieved A, and only a
few B. SWISS short-haul flights below 800km are placed in category D, medium flights (800-3800km)
in C and long-haul flights over 3800km in E. Overall, SWISS ranks in category E, which puts it at the
lower end of the ranking. This discrepancy to the technological lead mentioned above is likely due to
two things. For one, the ranking was published in 2018 and the interviews were conducted in 2020. In
the meantime, SWISS has acquired several new, more efficient aircraft (Lufthansa Group, 2019b, pp.
43-44). This means SWISS might achieve a higher rank in 2020. Secondly, the assessment measures
emissions per passenger-kilometres, which results in passenger occupancy having the largest effect on
efficiency optimisation (-48%). The type of aircraft has a significantly smaller effect (-31%). This makes
it seem as if the optimisation of passenger occupancy is the largest efficiency lever. However, the
problem is that this measure does not improve absolute fuel output, but only output per person. Of
course, an exception would be if the passenger occupancy were so low that a smaller aircraft could be
used. However, it can be assumed that airlines adjust the size of their aircraft whenever possible and
occupancy fluctuations are within a small range. For this reason, the optimisation of passenger
occupancy will not be further discussed as a lever to improve efficiency. Such ratings thus provide only
limited information on SWISS's environmental performance compared to its competitors.
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Sustainability Culture

The evaluation of SWISS along the sustainability culture factors identified in Chapter 2.3.2
shows a rather positive result. Sustainability is integrated in the core strategy and values of SWISS and
the Lufthansa Group in general (110; Lufthansa Group, 2019a, pp. 19, 54, 2020a, pp. 16, 19). The CEO
of SWISS shows that sustainability is important to him and the company as a whole (I11). This attitude
is shared by an increasing and major share of employees, which shows in daily decisions, discussions,
and employee surveys (110; I11; 112). It is seen as important and worthwhile to anchor sustainability in
SWISS’s culture and the daily decisions of employees (110; I11; 112). This is also visible in the following
quote from the CEO of the Lufthansa Group: “From our employees I expect that they internalise the
aspect of sustainability in everyday working life and act responsibly as a result” (Lufthansa Group,
2019b, p. 19). This acknowledgement of the value of a sustainability culture is not self-evident, since
the largest emission source of an airline is the burning of fuel, which only a few employees can influence.

What further contributes to a sustainability culture is the innovative and responsible character
of SWISS’s culture (17; 112). “Employees are expected to take responsibility for their own actions. In
the case of the captain and co-pilot, this is even more pronounced: they should see themselves as
managers of the company” (112). With other airlines, pilots receive less influence on fuel use. This
culture of taking responsibility correlates with the central assumption of a sustainability culture, which
is the concept that balancing economic, social and environmental sustainability is important and
desirable (Adams et al., 2018, p. 433; Bertels et al., 2010, p. 10). Further, the innovative character of
SWISS’s culture translates to little resistance to change. On the contrary, operational personnel is
“constantly exposed to changes” (112) and new technologies are always welcomed by employees. “I do
not think that a fundamental resistance to change is inherent in the culture. In fact, I would probably
rather deny it and say the opposite” (112).

However, there is some more potential. It was mentioned that sustainability is generally
perceived as a burden, instead of an opportunity (I110). Also, sustainability is not as uppermost in
employees’ minds as safety is, and some internal critics regard sustainability as hype or a trend that will
pass (I10). This might be improved with more intense internal communication about sustainability (110).
Nevertheless, the employees directly influencing fuel emissions like pilots are made aware of the issue
and are trained and incentivised to save fuel — for economic, but also environmental reasons (112).

All these cultural aspects are seen as strengths which make it easier for SWISS to become more
sustainable. With certain aspects there is some more potential, and it was not verified whether the
absence of “resistance to change” and innovativeness would also apply to a major change of the business
model or portfolio. Nevertheless, it seems that environmental sustainability is becoming a central value
of the company. It is unlikely that this alone will cause or legitimise major changes or investments, but
it surely is a contributing factor (110).

Associations

The fact that SWISS is part of the Lufthansa Group is in many ways a useful asset in the pursuit
of environmental sustainability. For one, the parent-subsidiary structure facilitates many synergies. For
example, instead of every company producing its own sustainability report, which is a complex and
cumbersome task, the Lufthansa Group creates one report for all its companies (110). Further synergy
potential can be found in research and development efforts. As their products and challenges are similar,
it is reasonable for the companies within the Lufthansa Group to work together. These synergies result
in saved resources and therefore allow larger investments. Another advantage of being part of the
Lufthansa Group is the large market share and therefore increased bargaining power towards
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stakeholders, especially suppliers and policy. If the Lufthansa Group publicly supports for example one
technology or policy measure, this statement has a certain weight. It is more likely to be considered by
important stakeholders than the statement of a smaller, single airline. The inclusion in the Lufthansa
Group is also linked to a membership with several industry associations like Star Alliance or IATA.
This enables SWISS to participate in global solutions.

It needs to be mentioned that the analysis could not determine how much influence SWISS has
over the overall business strategy or major innovation topics within the Lufthansa Group. If SWISS
would not be “allowed” to work on more disruptive measures (e.g. by extending their mobility services
and entering the rail market), the embedment of SWISS within the Lufthansa Group would be a highly
limiting weakness.

SWISS itself also has valuable relationships. The company seems to be in a regular dialogue
with policy makers, for example concerning the ticket tax (I12; [11). As mentioned above, SWISS is also
active in a federal program towards an efficient use of the Swiss airspace (SWISS, n.d.-b). The airline
is further collaborating to a certain degree with SBB, the national rail company of Switzerland (SWISS,
n.d.-d). Concerning research and development activities it was mentioned in the interviews that a
collaboration was established between SWISS and Climeworks, a start-up focusing on synthetic fuels
(I10; I11). Reports by the Lufthansa Group further show a long history of cooperation with several
climate research partners (2019b, pp. 9, 12—13, 46, 2020a, p. 27). The focus therein lies on developing
more efficient aircraft and sustainable alternative fuels. This collaboration with climate research as well
as the relationships with governmental stakeholders and SBB are seen as a strength which SWISS could
build on in their environmental strategy.

Innovation Structure

Next to partnerships with external research institutions, the Lufthansa Group conducts research
internally. The subsidiary companies focus on incremental product innovation, while overarching
projects and structures address industry-wide challenges and opportunities. For example, the newly
established Lufthansa Innovation Hub “works on new digital business models, partnerships and strategic
investments along the entire travel and mobility chain” (Lufthansa Group, 2020a, p. 27). The structure
and ability to be able to work focus on incremental improvements and major innovation simultaneously
is considered as an important strength.

4.2 2 Weaknesses

Innovation Efforts

Although the general innovation structure is considered a strength, the current innovation efforts
itself are a weakness. The capability to work on major innovations could be further exploited by focusing
sustainability efforts on sustainable mobility instead of digitalisation. This would not only mean to
research new aviation technologies, but also question the current business model and portfolio as well
as investigate the potential of other mobility modes or alternative compensation methods. The data
analysed indicate that only the first one is currently being carried out systematically. This is seen as a
major weakness, as many possibilities and opportunities on the way to sustainable mobility would be
ruled out from the outset.

Environmental Goals

It is positive that SWISS has long-term environmental goals; however, they are not aspirational
enough (as already discussed in Chapter 4.1.6). They are not in accordance with the [IPCC’s emission
reduction levels necessary to keep global warming below 2°C, which would be the goal of the Paris
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Agreement (I4; 15; 18; 19; IPCC, 2018, p. 119; UNFCCC, n.d.). The Lufthansa Group has the goal of
reducing emissions on the ground to net zero by 2030, which is very positive, but those emissions make
up only a fraction of an airline’s emissions. To achieve full environmental sustainability (FESA), it is
vital for SWISS to adapt their goals to be in accordance with the Paris Agreement. Building this
capability is crucial, as it heavily influences strategic decisions, measures and investments.

Value of Sustainability

In the theory of the triple bottom line, a company’s actions should balance economic, social and
environmental sustainability and add value to all three dimensions (Elkington, 1997, pp. 71-74).
However, the economic dimension will naturally be prioritised by a company, as economic profitability
is a precondition for the other two dimensions. This dependency on the economic dimension was
mentioned as a limiting factor by several interviewees (I5; 17; 19; 111; 113). "of course they [the airlines]
could do more, but they also have to make sure that it pays off”” (19). This circumstance explains the
limitation mentioned above, that highly valuing sustainability alone will not cause or legitimise major
changes or investments (I10). Sustainability being highly valued certainly influences investments
decisions, but the financial benefit expected from an investment is at least as influential. Sustainability
investments need to contribute both to environmental and economic sustainability.

According to the Stern report, mitigating climate change is cheaper than its consequences (Stern,
2007, p. vi). However, this is a global view, and from the perspective of a company it is currently unclear
how big the financial risk of climate change or benefit of its mitigation is. One interviewee (110)
mentioned exactly this lack of valuation as a central barrier to sustainability measures. This does not
apply to efficiency measures, as the financial benefit of burning less fuel can be easily calculated (12).
However, sufficiency or consistency measures have an environmental benefit, but are in the short term
financially less attractive than maintaining the regular course of action. For example, buying synthetic
fuel drastically lowers an airline’s emissions, but also results in significantly higher operating costs. In
the long term, however, it is very likely that sustainability is financially attractive for companies. As
elaborated in Chapter 2.3.2, companies with high sustainability efforts performed significantly better
than low sustainability companies (Eccles et al., 2014). However, companies need more than such
generic findings or recommendations to spend millions on sustainability measures. Decision makers
need to understand in more detail how inaction would negatively influence the business, and what
additional positive value the sustainability measures create. An example of a financial risk is the carbon
price within the EU ETS; one for an added value is the improved image as an employer and company.
A systematic valuation and understanding of such mechanisms is currently lacking at SWISS. However,
being able to value sustainability more clearly is especially crucial in times of crisis: “when Corona
comes along and times get tighter, those - I would say ‘luxury decisions’ - are the ones that are quickly
cashed in. And that doesn't do justice to the issue, because then it is not sustainable” (110). The added
value of an environmental sustainability needs to be clear in order for sustainability to no longer be
perceived as a philanthropic add-on, but as something that is crucial to the company’s success. The lack
of this capability is a considerable weakness. Improving the valuation of risks and benefits is crucial and
possibly a necessary prerequisite for a more drastic environmental strategy.

Direct financial interest in sustainability strategies

As already implied several times in the chapters above, SWISS has a direct and immediate
financial interest in efficiency measures, but not in consistency of sufficiency measures. For example,
the financial benefit of buying synthetic fuel (a consistency measure) primarily lies in avoiding the
purchase of emission certificates. However, it is not an intuitive, natural interest of SWISS to buy a
much more expensive fuel. This is considered a weakness, as it impedes possible sustainability
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strategies. An example for e.g. consistency being directly linked with a financial interest would be if
SWISS would enter the fuel supply market. In this case, increasing the market share of synthetic fuels
would be tied to a direct financial interest. Chapter 4.4 will present two possible strategies which link at
least two sustainability strategies with a direct financial interest in more detail.

Environmental Skills and Expertise

According to Bertels et al. (2010), Doppelt (2017) and Galpin et al. (2015), it is important for
companies aiming to become more sustainable to acquire the necessary skills and expertise. In the case
of SWISS, the company often hires external consulting companies for specific tasks. This is generally
considered more efficient than permanently hiring new employees with the necessary skills (110).
However, “there are now a few units in the Group that deal with the environment, especially with
sustainable fuels” (110). This quote likely refers to the cooperation with climate research partners
mentioned in the chapter above. How intensely SWISS or the Lufthansa Group is actually involved in
the research activities is difficult to estimate based solely on the interviews and reports. It seems,
however, that the Lufthansa Group has several partnerships with synthetic fuel research groups but has
not completely acquired corresponding skills or shown internal research efforts on the topic. To leave
the development of alternative fuels in the hands of external stakeholders is risky, as it is considered a
key technology for sustainable aviation (Chapter 4.3.3 will discuss its importance in more detail). This
limited owned expertise concerning alternative fuels, and little control over its development, is therefore
seen as a weakness.

Investment Capacity

SWISS’s profitability and economic success was mentioned above as a strength. However, this
capability also has its limits. Even though SWISS is more profitable than competitors, the airline
business remains one with low profit margins. This circumstance has already been described in literature
(Wittmer et al., 2011, pp. 28-30), and also mentioned by interview partners (I2; 16). No specific
estimates concerning SWISS’s investment capacity were made in the interviews. A more detailed
financial analysis would be required to determine whether SWISS or the Lufthansa Group could for
example acquire another company. Nevertheless, it is assumed that the small margins within the airline
industry could become a barrier for SWISS, if achieving FESA would require major investments, e.g.
for a diversification strategy. As this is a general industry characteristic, it could be categorised as an
external threat. However, the barrier does not apply to all airlines. As an interview partner pointed out,
fully government-owned airlines can source additional investment capacity from the state budget and
are not solely dependent on earnings (I11). The low profit margins and the resulting limited investment
capacity are therefore regarded as a SWISS-specific weakness.

4.2.3 Implications of Internal Analysis for Strateqy Development

This chapter aimed to answer one part of the second research question: What are important
external and internal facilitating and impeding factors for long-term strategies towards environmental
sustainability? Table 4 on the following page gives an overview of the most important internal strengths
and weaknesses which enable or impede SWISS’s efforts to achieve FESA.

The overview shows that SWISS has already built numerous capabilities which benefit its
environmental strategy. However, several capabilities still need to be built. For one, the environmental
goals are not in accordance with FESA. Also, the business model of SWISS focuses strongly on
efficiency. Although environmental sustainability in general is seen as important and profitable,
consistency and sufficiency measures are being neglected. This is mostly due to financial hurdles or
limited control over necessary technologies.
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Table 4. Overview of strengths and weaknesses.

Strengths

Weaknesses

- High profitability compared to competitors

- Modern and efficient fleet

- Integration of sustainability in the organisation’s
core strategy

- Commitment to sustainability by leadership and
majority of employees

- Added value of sustainability culture is
acknowledged

- Culture of responsibility and innovation

- Environmental sustainability as a value is
integrated in SWISS’s culture

- Synergy effects within the Lufthansa Group

- Larger market share and bargaining power due to

- Major innovation concerning business model or
portfolio scarcely considered

- Environmental goals not in accordance with
mitigating climate change below 2°C

- Added (monetary) value of sustainability unclear
(excluding efficiency measures)

- Business model: direct and immediate financial
interest only in efficiency strategy, but not in
consistency or sufficiency strategy

- Limited owned expertise and control over
important technologies

- Limited resources to invest substantially in new
technologies or markets

being part of the Lufthansa Group
- Established governmental relationships
- Partnership with SBB
- Collaboration with climate research
- Ability to work on incremental improvements and
major innovation simultaneously
(Own illustration)

The insights of this chapter will be essential for the development of the strategy proposed in
Chapter 4.4. Strengths can be used as levers to reinforce, maintain or strengthen competitive advantages
and achieve the environmental goals of SWISS. Weaknesses, in turn, point to deficient capabilities
which SWISS might have to improve or build to prevent competitors from gaining a competitive
advantage and achieving FESA. To evaluate which strength or weakness is especially crucial for gaining
a competitive advantage, further analysis could assess the listed strengths and weaknesses according to
their value, rarity, inimitability, and non-substitutability.

Next to the discussed capabilities, the analysis has shown more environmental capabilities
which might bear further potential (see Appendix 4.4, pp. xix-xliv). There are potentially fruitful
capabilities SWISS is not currently possessing or building. For example, no information was found
which points to SWISS trying to attract shareholders valuing sustainability. Other capabilities were
found but were only weakly developed. Examples for such are ISO certifications or internal
communication about sustainability. Due to limits to the scope of this study, capabilities with a limited
or only very indirect effect on fuel emissions were excluded from further discussion. However, it could
be revealing and promising to analyse the potential and value of all identified capabilities in a more
detailed internal analysis.

4.3 External Analysis

The following chapter focuses on external circumstances and trends which have an influence on
SWISS achieving FESA, i.e. opportunities and threats. It thereby contributes to answering the second
research question: What are important external and internal facilitating and impeding factors for long-
term strategies towards environmental sustainability? The first subchapter will discuss some general
drivers of and barriers to sustainability in the aviation sector. The subsequent subchapters will each
focus on one of the three strategies towards sustainability: efficiency, consistency and sufficiency. Each
chapter explores the most important opportunities and threats to evaluate the potential and feasibility of
the approach. Wherever possible, trend estimations and likelihoods were cross-checked with industry
reports (e.g. Boeing, 2019; ETC, 2018a; IATA, 2019a; ICAO, 2019; Lufthansa Group, 2019a; UIC
2018).
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Only the most influential external factors influencing SWISS’s ability to achieve FESA are
presented and discussed, because an elaborate discussion of all factors would be beyond the scope of
this study. However, the full list of factors as well as a short description and the original citations can
be found in Appendix 5 (pp. xliv-Ixxxi). The evaluation of how influential a factor is, i.e. whether it is
discussed in the following, was derived from the interviews as well as industry reports (e.g. ETC, 2018a;
ICAO, 2019; Lufthansa Group, 2019a).

4.3.1 General Drivers and Barriers

Almost all interviewees (I12; 15; 17; 19; 110; 111; 113) mentioned the high public awareness and
media attention to sustainability of the last few years as one of the main drivers for sustainability in
aviation. Correspondingly, the German think tank Zukunftsinstitut has identified this general movement
towards more sustainability as one of 12 current megatrends, called neo-ecology. This global megatrend
changes the basic values of our society and may evolve to becoming one of the most powerful drivers
of our time (Zukunftsinstitut, 2020a). A concentrated manifestation of this trend is the international
Fridays for Future movement (see https://fridaysforfuture.org/).

The megatrend results in a higher strategic importance of sustainability for the aviation
industry, including SWISS. Efforts to become more sustainable are demanded by numerous
stakeholders: society in general, customers, employees, investors and also policy makers. Policy plays
an especially important role, since it can directly influence the costs of an airline by introducing a ticket
tax or emission certificates. It was mentioned that several European countries are introducing such
measures to stimulate sustainability initiatives (I5; 112; I13). While they do translate to additional costs
for the airline in the first instance, it is seen as an opportunity for long-term sustainability, as it
incentivises the whole market to invest in sustainable alternatives. Especially the EU ETS and the rising
CO; price are mentioned as an influential policy measure and driver of sustainability initiatives (12; I11;
113; S&P Global Switzerland SA, 2020, p. 96; World Bank Group, 2019, pp. 8-10). The issue gains
additional weight because leading scientific experts around the globe agree on the fact that drastic
mitigation measures are urgent to reach the climate goals and not risk a large number of crises and
irreversible losses (I5; IPCC, 2018, p. vi).

The strategic importance is primarily an opportunity as it legitimises investments and efforts
that promote sustainability. However, the urgency itself is considered as a threat, as it leaves less time
to develop new solutions. To introduce new technologies or take other drastic measures seems to be
difficult in the aviation industry because of several reasons: for one, new aircraft and technologies are
not easily introduced because of high safety demands, and also not often because of their long life cycle.
Additionally, the low profit margins leave little room for investments. Therefore, the little time left is
also an impeding factor since it makes it more difficult for airlines to reach FESA.

The aviation industry globally has acknowledged the problem over a decade ago and has shown
global willingness to mitigate their climate impact with the implementation of CORSIA (12; 15; I7; 110;
I11). In practice, however, it seems that only a small sector of the aviation industry considers
sustainability a top priority. Several interviewees (12; 16; 17; 110; 111) pointed out that despite the
North-European perception of sustainability being the number one topic, it is not such an important issue
in many other countries or regions. Mentioned were the Arab Emirates (16; 110; 111), India (I11) or
developing countries in general (I2; I7). Those seem to prioritise becoming sustainable less, either
because their culture is based on different values, or because other issues pose more imminent problems.
Since aviation is a global industry, the pressure to invest in sustainability is thus a competitive
disadvantage for European airlines. Were more airlines to invest in research and development of
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sustainable technologies, it would be easier for SWISS to achieve FESA, as investments would be
carried by more players. Therefore, sustainability not being an important priority in several cultures
around the globe is a considerable threat.

Also, there is a certain risk that the neo-ecology trend will flatten off or even disappear, and
with it the pressure from stakeholders and strategic importance of sustainability. Other issues could
dominate the public agenda, as is currently the case with COVID-19 (110). Based on the size and
longevity of the “sustainability movement” so far, as well as its scientific substantiation, it is rather
unlikely that the issue will disappear fully from the public agenda. It is nonetheless a risk to be
monitored.

Another barrier mentioned by interview partners is regulatory uncertainty. Currently, there
are three main policy mechanisms which aim at improving the sustainability of aviation: the EU ETS,
CORSIA and ticket taxes. How these systems will be coordinated is currently uncertain (I12; 111).
Consequently, SWISS does not yet know how big the financial burden caused by these systems will be,
which in turn makes strategic planning and larger investments more difficult: “if I have a sword of
Damocles of 2 to 300 million to deliver to the state, I am careful about committing myself. [...] When
considering new investments, I always say: I would be careful about committing to something big if I
don't know yet how the new system will work” (I11).

4.3.2 Opportunities and Threats for Efficiency Measures

As already mentioned in Chapter 4.1.3, there is great potential to save fuel in the harmonisation
of airspace. A “Single European Sky” alone would lead to a reduction of 10% fuel use (Kettunen et al.,
2005, p. 5). The IPCC estimates a similar potential: “addressing the above-mentioned limitations in air
traffic management systems could reduce fuel burnt in the range of 6 to 12%” (IPCC, 1999, p. 11). This
potential is regarded as an opportunity. However, progress towards this goal has been very slow. There
are various political barriers (described in Chapter 4.1.6), and it seems that these will continue to hinder
progress in the future. All interviewees asked about the future development of the SES-project showed
a pessimistic attitude (I12; 16; 110; 111). If progress is to be expected, then it will happen by 2040 at the
earliest (I10). This slow development is a barrier to further efficiency progress and ultimately to SWISS
achieving FESA.

Next to air traffic management, efficiency measures also encompass improvement of
technology and operational efficiency in the air and on the ground (Cairns & Newson, 2006, p. 17).
The fierce price competition within the industry and the high cost of fuel heavily encourage these
measures. Accordingly, much progress has been made in the last few decades concerning fuel use. The
annual reduction of 3.7% fuel per passenger-kilometre by SWISS has far exceeded the set goal and adds
up to a total reduction of 29% fuel reduction between 2003 and 2018 (SWISS, n.d.-b). It seems
however, that the potential of efficiency measures may soon be exploited (I11; 16). This trend estimation
is supported by industry reports: in 2016, [CAO concluded that even in the most optimistic scenario, the
aviation sector is unlikely to achieve annual 2% fuel efficiency progress without additional measures
such as SAF (ICAO, 2016, p. 20). The same conclusion was reached again three years later:
improvements in technology, as well as operations, will add up to an annual 1.37% fuel efficiency
progress until 2050 (ICAO, 2019, p. 18). Incremental improvement of current technologies and
processes will therefore not be able to outweigh the booming demand, as other sources emphasise (ETC,
2018a, p. 10; IATA, 2019a, p. 45). This shrinking potential of efficiency measures is considered an
impeding development.
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In sum, measures to improve efficiency are part of the solution, but will likely not be the central
key to making aviation sustainable. Consistency or sufficiency strategies are needed to decarbonise the
aviation sector.

4.3.3 Opportunities and Threats for Consistency Measures

Alternative engine or aircraft types like clectric or hydrogen aircraft are one possible solution
to decarbonising aviation. As elaborated above in Chapter 4.1.2, there are many research projects
ongoing. Nevertheless, the Lufthansa Group does not consider electric or hydrogen aircraft a likely
possibility for commercial long-haul flights in the near future (Lufthansa Group, n.d.). This attitude was
shared by all interviewees asked about this possibility (12; 14; 17; I8; 19; 110; 111), as this exemplary
quote shows: “Electric flying is reverie” (12). This is due to several barriers. For example, barriers to
electric aircraft include the size and weight of battery, charging time, life span of the battery, needed
energy supply at airports and emission-intensive production of batteries (see all interview arguments
and citations in Appendix 5.4, pp. lvii-Ixix) (I2; 17; 19; 110; Rindlisbacher, 2020, p. 7). Also, even if all
these problems were resolved tomorrow, a prototype would first need to be built and tested, certified,
bought and produced, which would take at least 15 years (I2). Nevertheless, there are optimistic
projections concerning the electrification of aviation, as ICAO (2019, p. 128) and Roland Berger (2017,
p. 13) pointed out: Airbus, Boeing and Wright Electric are predicting a market entry of large electric
commercial aircraft between 2030 and 2040. The CEO of Airbus, Tom Enders, is especially optimistic:
“We believe that by 2030, passenger aircraft below 100 seats could be propelled by hybrid propulsion
systems” (Airbus, 2017). However, as this quote shows, these projects focus on seat capacities around
100 seats and include hybrid-electric solutions. This would be no solution for the long-haul flights of
SWISS, since their current long-haul aircraft have a higher seat capacity (223, 236 and 340 seats,
respectively) (SWISS, n.d.-c). Also, hybrid solutions are still dependent on fossil fuel, so it is not a
FESA-compatible solution. Consequently, it can be said that no FESA-compatible and alternative
engine technology is realistically achievable by 2050. The Energy Transition Committee, in
collaboration with the World Economic Forum, has reached the same conclusion: “international flight
will continue to rely on [...] liquid hydrocarbon fuels” (ETC, 2018b, p. 82). This impeding development
is considered as a threat, as it means there is one less technological option to achieve FESA.

However, electric or hydrogen aircraft are considered a likely alternative for very short flights
(<500km) and short flights (500-1000km) by several interviewees (I5; 17; 18; 19; 110). This could be a
promising solution for continental air travel between larger cities, or where a train connection is not
viable or difficult to build. These trend estimations are supported by industry reports: ICAO mentions
several all-electric projects with seat capacities from one to ten, ranges up to 1000km and expected
market entries within the next decade (ICAO, 2019, pp. 125-128). The Energy Transitions Commission
(ETC) also considers electric or hydrogen planes the most probable option for flights up to 500km and
100 seats. Thus, electric or hydrogen aircraft can be considered an opportunity for making short-haul
flights more sustainable. Nevertheless, this is again only a small part of the solution, since short-haul
flights cause only about 20% of aviation’s emissions (ATAG, 2020).

As already mentioned in Chapter 4.1.2, the Lufthansa Group considers sustainable alternative
fuels (SAF) key to decarbonising aviation. The importance of SAF in mitigating climate change is
widely recognised (Bows-Larkin & Anderson, 2013, p. 75; ICAO, 2019, p. 113). However, the potential
mainly applies to one type of SAF: synthetic fuel. The other type, biofuel, is linked to several problems
and is especially criticised for its potential to compete with food production (12; I5; 16; I8; 19; 111; ICAO,
2019, p. 114). As a study shows, producing 50% of the fuel needed by European aviation, 33 million
hectares agricultural land would be needed (Transport & Environment, 2017, p. 5). This corresponds to
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the size of Finland. In contrast, the production of the same amount of synthetic fuel would only require
8 million hectares of any land. Therefore, the most promising technology alternative for long-haul flights
currently seems to be synthetic fuel. All interviewees asked about the technology showed an optimistic
and positive attitude towards it (I12; I5; 16; 17; 18; 110; 111). A growing part of the industry considers it
to be the most realistic and sustainable technology for long-haul flights within the next 20 years (I12; 15;
110; I11). This mainly results from the fact that they can already be produced and used in today’s aircratft.
SAF can currently be added to kerosene up to a maximum of 50% due to certain technical restrictions
of current airplanes, but this will change: “In future generations of aircraft engines, the proportion could
increase further up to 100%” (12). However, there is one often-overlooked downside of synthetic fuels.
While they are definitely “cleaner” than fossil fuel, they are not completely GHG neutral (I8). As
claborated by one interview partner (I8), it is currently estimated that the burning of synthetic fuel still
causes about half of the non-COs-effects of fossil fuel. So, assuming all aircraft worldwide fly 100%
with synthetic fuel, aviation would still cause 25% of today’s GHG emissions'’, which is not compatible
with FESA. However, this is not tested yet, and technology improvements may lower this rate. In any
case, it can be said that a technology able to decrease aviation’s emissions by at least 75% is already
available today. This is a huge opportunity for any airline worldwide, especially those focusing on long-
haul flights.

Nevertheless, exploiting this opportunity comes with its challenges. Currently, synthetic fuels
are available in very small quantities, are very expensive (at least three times the price of fossil fuel) and
scaling production requires large investments (12; I5; I8; 110; I11; Lufthansa Group, n.d.). The financial
challenges pose a particularly significant barrier, since the fierce price competition between airlines
makes voluntarily heightened costs or large investments difficult. Despite high public awareness,
customers do not seem willing to pay extra for the mitigation measures: currently, only 1% of customers
are compensating their flight voluntarily (I5; 16; I7; 110; I11). There is no drastic increase of this
percentage expected, as air travel customers are very price sensitive. This price sensitivity is a barrier.
However, a recent study shows that customers may be willing to pay up to 15% of the price, if the GHG
reduction is assured (Rice et al., 2020, p. 5). This might be an opportunity to overcome this barrier.

Because of the high price sensitivity of customers, it is frequently argued that policy should
support the technology directly or set up framework conditions in a way that investing becomes
attractive (I12; 14; 16). This is also an argument brought forward by ICAO: the complete replacement of
fossil fuels with sustainable alternative fuels is physically possible, but “would require substantial policy
support” (ICAO, 2019, p. 20). An interview partner similarly highlighted the importance of policy in
decarbonising aviation:

synthetic fuels in particular could be a solution [to decarbonise long-haul flights], but only if we start
producing enough of them now, with sustainable electricity and make its price competitive. So there are
a lot of "buts". But we can do it. We have the technology. The implementation is political. It's only
political. (15)

There are several possible ways for governments to support alternative fuels (ICAO, United
Nations Development Programme & Global Environment Facility, 2017, p. 13). One possibility is to
use ticket tax revenues to subsidise synthetic fuel, e.g. by directly supporting its producers. This would
greatly benefit the scaling of production. Another political option is a compulsory blending quota of

10 Emissions of fuel = CO, emissions * 2 (RFI to account for non-CO, effects). With synthetic fuel, the emitted
CO (so one half of the emissions) will be net neutral. The non-CO;-emissions (the other half) will still have a
positive effect of 50% of today’s emissions.
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conventional fuel with synthetic fuel for airports. A more long-term measure would be to raise the price
of emission certificates so that synthetic fuels become more competitive and attractive. A majority of
the Swiss government has recently shown that synthetic fuels are considered an interesting opportunity
to be supported (Die Bundesversammlung, 2020). However, the mechanism has currently not been
decided on.

It is expected that the price of synthetic fuel will decline with scaling due to economies of scale,
and experience curve effects (I8; ETC, 2018a, p. 85). Based on experience with other renewable energy
technologies like solar panels or battery production, an expert estimates a cost decline of 15-20% with
every doubling of infrastructure (I8). Scaling the production to a sufficient degree that the aviation
industry can be supplied 100% with synthetic fuel is estimated to be possible within the next 20 to 30
years (I8). The cost over this period would be an increase in aviation’s total cost of 20-25% annually
(I8). A similar assessment estimates that “using bio jet fuel or synthetic jet fuel [...] would add US$40-
80 dollars or 10-20% to the price of a long-distance economy ticket.” However, even when fully scaled,
synthetic fuel will be equally or slightly more expensive than fossil fuel (I8). The price of synthetic fuels
will not descend to the levels of fossil fuel until 2050, if there is no carbon tax or levy on kerosene
(Rindlisbacher, 2020, p. 20). This reinforces the argument that decarbonising the aviation industry with
synthetic fuels is heavily dependent policy support.

To sum up, it can be said that although synthetic fuels are not perfectly GHG neutral, they are
by far the most likely and sustainable technology alternative for long-haul air travel. The fact that the
technology already exists, and sustainable fuel can already be used in today’s aircraft, is a big
opportunity for SWISS. However, the high price as well as the high costs of scaling production are
significant barriers to implementing the technology on a larger scale (12; I5; I8; I10; Rindlisbacher,
2020, p. 20). Overcoming these barriers is especially difficult as this is dependent on commitment and
coordinated efforts by policy and other stakeholders. This dependency is considered a threat, since this
renders it more difficult for SWISS to successfully achieve FESA by 2050.

4.3.4 Opportunities and Threats for Sufficiency Measures

As mentioned above, a sufficiency strategy would aim for a reduction in demand and ultimately
the number of flights. This can be achieved by raising ticket prices, but also by creating and improving
substitute services. This chapter first discusses predictions about demand for air travel globally, then
focuses on threats and opportunities for steering demand via price. Lastly, threats and opportunities for
a modal shift to substitutes are discussed.

Predictions about growth of aviation demand globally

Demand for air travel is expected to increase immensely in the decades to come. “Passenger
numbers are expected to double in the next 20 years™'! (15). It is possible that the COVID-19 pandemic
will have a dampening effect on travel growth and globalisation in general (I10; Zukunftsinstitut, 2020a,
pp.- 4, 6). However, the most recent industry forecast by IATA (2020, p. 1) takes COVID-19 into account
and nevertheless predicts significant growth. Within the next 20 years, global passenger traffic is
expected to grow by 3.7% annually. This translates to a rough doubling of air passenger journeys until
2040 (IATA, 2020, p. 1). Before COVID-19, ICAO and Airbus predicted an annual global growth of air

' It needs to be mentioned that the increase in number of passengers does not necessarily translate to a
corresponding increase in flights or emissions. This is due to efficiency measures and larger airplanes.
Nevertheless, ICAO (2016, p. 17) estimates aviation’s CO, emissions to at least double, and maybe even triple
from 2020 to 2050.
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traffic of 4.3% (Airbus, 2019, p. 8; ICAO, 2018, p. 16). Boeing expects even greater growth, and
published a forecast of 4.6% annual traffic growth globally in the next 20 years (Boeing, 2019, p. 1).
With such growth rates, traffic would double roughly every 16 years (Umweltbundesamt, 2019, p. 21).
IATA has further published a “ ‘Climate sentiment intensifies’ scenario” (IATA, 2019a, p. 38, 2020, p.
1) with less demand for air travel and higher carbon taxes. However, passenger numbers are nevertheless
expected to almost double by 2040 (from 3.9 billion to roughly 7 billion, compared to the 8 billion in a
business-as-usual scenario).

Of course, not every region will grow equally. More mature markets like Europe are expected
to have lower growth rates than emerging countries (ETC, 2018a, p. 4; IATA, 2017). The rising income
levels in the latter are likely to be one of the main reasons for the growing demand of air travel (Boeing,
2019, pp. 5, 16). The largest growth, roughly between five and six percent annually, is expected in
Africa, the Middle East and especially South East Asia and Pacific Asia. In contrast, traffic in and to
Europe and North America is generally expected to grow between two to four percent (Boeing, 2019, p.
18; IATA, 2020, p. 1; ICAO, 2018, p. 16). In Switzerland, a passenger traffic growth rate of 2.8% per
year is expected in the next ten years (Intraplan, 2015, p. 51). This results in approximately 33% more
passengers by 2030. So, SWISS with its European hub might experience less immense growth than an
Asian airline, but nevertheless significant growth. From a purely economic perspective, a growing
market is clearly an opportunity. Likewise, from an environmental perspective, it could be argued that
growth benefits sustainability initiatives, since more revenue leads to more investment capacities, which
can be used for sustainable technologies. However, growth correlates with more fuel use. Consequently,
an even larger quantity of synthetic fuels would be needed to decarbonise aviation. This might make it
more difficult for SWISS to achieve FESA. Correspondingly, it was mentioned by two interviewees (I5;
18) that a slowing of demand growth or even a reduction of demand is necessary to keep warming below
2°C. This is consistent with the conclusion of a study by Bows-Larkin et al. (2016): “the aviation
industry’s current projections of the sector’s growth are incompatible with the international
community’s commitment to avoiding the 2°C characterisation of dangerous climate change” (pp. 16-
17). Therefore, the immense expected demand growth is considered as impeding SWISS’s ability to
achieve FESA.

Political measures to reduce air travel

An often discussed possibility to face this threat and throttle demand growth are political
measures like ticket taxes. However, there are several difficulties when discussing such measures. One
is the question whether a politically “forced” reduction of mobility is in general wanted by society, i.e.
if it is socially acceptable. Several interviewees (12; 15; 16; I8; 111) have argued that an increase in ticket
prices, and therefore a reduction in demand, is not accepted by society and therefore politically not
realistic. The reason for this is that a forced increase of prices would make flying elitist. An expert from
the Federal Office for Civil Aviation (I12) mentioned further reasons:

when it comes to reducing demand: Who has an interest in this? The environment is not sitting at the
negotiating table'>. One example for this is the Maldives. They live 93% from tourism, 99% of which

12 “The environment is not sitting at the negotiating table” (I12) is a problematic argument. It is used as a
legitimisation for neglecting mitigation measures; however, it instead points to a market failure which needs
correction. This market failure is continuously being corrected, as the Paris Agreement, the introduction of the EU
ETS and even CORSIA shows. It is therefore not correct to claim that environmental issues have no advocate or
importance in policy decisions.
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comes by air. But they themselves are the first to get wet feet when the sea level rises, and yet they are
the last to want restrictions on air travel. Because they live on it. (12)

I am very sceptical about the attempt to reduce demand. People don't want that. There are very few who
altruistically say, ‘No, 1'd rather stay home now’, ‘No, I don't have to go to my daughter's wedding, who
lives in a new country now’. Nobody says that. Even companies: ‘Hm, trading in Azerbaijan is too far
away, we don't do that’. That is not realistic. (12)

These arguments make it seem that there needs to be a decision made between environmental
sustainability and the other two sustainability dimensions: social and economic sustainability. However,
one interviewee (I5) argued that this is not the case. Restricting air travel might create social inequality
in richer countries, but globally, climate change creates even greater social inequality: “climate
measures are ultimately for everyone. Because it is the case that poorer countries will be more affected
by climate change than we are” (15). The President of the Swiss Confederation Simonetta Sommaruga
has recently argued in a similar way to the national council by stating that rural regions are waiting for
this legislation, not only because it does what is absolutely necessary and what is needed, but also
because rural regions are seeing the effects of climate change very concretely (Die Bundesversammlung,
2020). She further pointed out that there will be made significant investments for these regions, which
is good for the economy in these regions (Die Bundesversammlung, 2020).

She mentioned further that in Switzerland, there are mechanisms in place to redistribute tax
incomes to households (a so-called “Lenkungsabgabe”), which especially benefits those with lower
incomes. This points to the second difficulty with policy measures to limit air travel growth: the design
and implementation of the measures. There are several policy options to raise the cost of air travel and
ultimately reduce mobility; examples include taxation of aviation fuel, value added tax on air tickets or
airport slot auctions (I4; 15; Cairns & Newson, 2006, p. 78). Another example of political action to
throttle growth of aviation is a recent court ruling in London, which ruled that the plans for a third
runway at Heathrow airport are illegal due to incompatibility with the Paris Agreement (Carrington,
2020). The most prominent measure in Switzerland is the ticket tax, which is currently being discussed
in parliament and likely to be implemented (I4). Although its effect and design are very controversial 3,
it is assumed in this study that the introduction of a ticket tax in Switzerland will likely lead to a reduction
or slowing of air travel growth, at least in Europe. However, the scale of the effect a ticket tax has on
demand reduction is difficult to estimate. Interviewees were rather pessimistic and estimated that a ticket
tax at the currently discussed level will lead to a reduction of a few percentage points at most (I5; I8).
Similarly, the ETC expects “that the primary response to any price increase will be to accept the higher
price rather than to significantly reduce demand* (2018a, p. 9). This would, of course, be only the case
if air travel prices of different airlines and countries would increase simultaneously'*. Considering what
is politically possible, the maximum reduction potential of demand for leisure travel globally is
estimated to be 10% (ETC, 2018a, p. 9). This would translate to a 7% reduction of emissions from
aviation in total (ETC, 2018a, p. 9). However, if the additionally paid amount is used to support and
scale synthetic fuels, price increases would further contribute to reducing the emissions of aviation. The
currently proposed design of the ticket tax in Switzerland would lead to additional investment in
synthetic fuels, which would make it easier for SWISS to achieve FESA.

13 For a list of all arguments in favor or against the ticket tax, see Appendix 5.5 (pp. Ixix-Ixxxi)
14 If e.g. Switzerland implemented an extremely high ticket tax, some customers would likely not accept the higher
price. Instead, they would make detours (I12; 17; 110).
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A more detailed discussion of the arguments surrounding the societal controversy around
restricting mobility and political measures would go beyond the scope of this study. In the knowledge
of this limitation, a conclusion is nevertheless drawn here based on the above arguments: reducing
demand through an increase of prices through a ticket tax is considered a social measure and should
therefore be pursued and publicly supported by airlines. The expected emissions reduction effect is
limited but can be enlarged if tax revenues are used to support synthetic fuel production. The fact that a
reduction of air mobility seems generally not to be wanted by society and is perceived as elitist is
considered a threat. Because of this, it is more difficult for SWISS to advocate for measures aiming at a
throttling of air travel growth.

Substitutes to air travel

In addition to such policy measures, there are other possibilities to reduce demand for air travel.
One is to offer services which make the trip itself redundant. This is especially considered a possibility
for business travel. With improving videoconferencing services and their increased use during the
COVID-19 crisis globally, a reduction of business trips due to more videoconferencing becomes likely.
The emission reduction potential of this possibility is, however, limited. The ETC expects a maximum
of 2% reduction of global emissions from aviation due to increased videoconferencing. For leisure
travellers, who are the majority of customers (I12; 16; ETC, 2018b, p. 9), such a substitution proves to be
even more difficult since the destination is an essential part of the journey. Nevertheless, one approach
to reducing leisure travel could be to improve and support local travel, i.e. destinations within Europe
which can be reached by train. The COVID-19 crisis could benefit from such a development towards
more regional tourism (Kirig, n.d.). Developing a strategy for a market entry outside the mobility
segment, e.g. videoconferencing or local tourism services, could be promising. Examples like NOKIA
have shown that a fundamental business model transformation is possible (see e.g. Aspara et al., 2011).
However, developing a detailed merge and acquisition strategy for a videoconferencing service (e.g.
Zoom) or a local tourism provider (e.g. MySwitzerland) would require a comprehensive analysis of
these markets and their potential. This is beyond the scope of this study, which is why the proposed
sufficiency strategy in the following chapter focuses on other mobility modes.

A shift from short-haul flights to a more sustainable mobility mode, trains, is yet another
demand-side lever (next to increased prices, more videoconferencing and local tourism)'>. A successful
example of such a modal shift is the high-speed!® train TGV in France, which has shown that trains can
indeed become a substitute for short-haul flights (19; I111; Bachman, Fan & Cannon, 2018). Customers
seem to acknowledge trains as substitutes for flights in other European countries as well. In Germany,
air passenger numbers were lower in 2018 than the previous year (Arbeitsgemeinschaft Deutscher
Verkehrsflughifen, 2020, p. 4), while the number of long-distance rail passengers are higher than ever
before (Deutsche Bahn [DB], 2020). The same phenomenon seems to be observable in Sweden (I5).
Overall Europe, passenger numbers on high-speed rail are steadily growing (European Court of
Auditors, 2018, p. 12). This trend is likely correlated with the previously mentioned increased level of
public awareness to sustainability. Such a shift is an opportunity for SWISS, as it contributes to the goal
of sufficiency measures: to reduce the number of flights. An increased demand for short-haul travel on
the ground would allow SWISS to further offer mobility on those routes, but switch to a less emission-

15 Due to the currently high emission level of road transport, busses are not considered as a sustainable alternative
mobility mode. It is acknowledged that electric vehicles could be a promising alternative; however, this would
require more detailed analysis. Due to limits of scope, this study focuses solely on rail alternatives.

16 A rail system able to operate at speeds above 200km/h is considered high-speed (UIC, 2018, p. 5).
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intensive transportation mode!”. Travelling by rail is not GHG neutral either, but causes drastically lower
emissions. For example, a trip of 600km by rail causes only 8% of the CO, emissions which would be
caused by an airplane (UIC, 2018, p. 27). The European railways aim to improve this even further by
striving for carbon-free train operation by 2050 (UIC & Community of European Railway and
Infrastructure Companies, 2015, p. 7).

Regarding further potential, the ETC expects that only one-third of all short-haul traffic could
be shifted to rail by 2050 (ETC, 2018a, pp. 8-9). This is, however, a global assumption and does not
apply to all regions. The market share of short-haul flights in Europe is clearly above the global average'®
(Boeing, 2019, p. 11), and even higher in Switzerland. Two-thirds of all passengers (67.7%) departing
from a Swiss airport started their journey in Switzerland (i.e. did not come from a long-haul flight) and
had their ultimate destination in Europe (Bundesamt fiir Statistik, 2019, sec. T5.3). This leads to the
assumption that an improvement of the European high-speed rail network would lead to a significant
reduction in the number of short-haul flights from Switzerland. What could further contribute to this
shift would be a continued high public awareness of sustainability, and policy measures to improve
emission transparency. Such a measure is already being discussed in parliament (I5; Die
Bundesversammlung, 2019). If implemented, airlines would have to declare a flight’s emissions on
tickets and advertisements. These developments and the high amount of short-haul flights from
Switzerland facilitate exploiting the opportunity of a modal shift.

However, there are also various circumstances which impede a major modal shift. One barrier
mentioned by several interviewees was that many short-haul flights are feeder flights, i.e. flights mainly
booked by passengers coming from or going to a long-haul flight (12; 110; I11). Even though the number
of travellers taking only one short-haul flight is high in Switzerland, the proportions mentioned above
(67.7% of customers only taking a short-haul flight) likely do not apply to SWISS. With their hub-
system, SWISS focuses on long-haul flights. Short-haul flights are therefore often feeder flights. Those
customers typically do not want multimodal travelling but enter the “flight system” (110) immediately.
This has advantages for the customer: “If the Geneva-Zurich flight is delayed and I have a connecting
flight, then we take care of the client” (110). Such a coordination of delays and rebooking is currently
not possible in the case of a rail-fly-combination. Another advantage of not combining rail and flight is
to be able to drop off and pick up luggage only at the beginning and end of the journey. If and how this
currently low customer acceptance of multimodal travelling could be increased is currently difficult to
predict.

Another major barrier to a larger modal shift is the current lack of comparability between rail
and air travel services in Europe. Whether trains are seen as a substitute to air travel depends on several
factors, the most important ones being travel time, price, reliability and comfort (I7; 19; 111; 112). Travel
time and price are particularly influential, and the comparability is especially important for business
travellers (16; UIC, 2018, p. 20). Unfortunately, even though there are positive examples of comparable
rail alternatives, an international European high-speed rail network is currently lacking (European Court
of Auditors, 2018, p. 7). Interviewees (19; I11; 112) noted that the rail network, and especially its
infrastructure would need to improve drastically to be comparable. However, progress is so slow that
significant improvement is not likely before 2030 (I9; 111). The European Court of Auditors also finds

171t is acknowledged that if SWISS would continue to offer solely air travel services, a significant reduction in
demand for short-haul flights would be a threat.

18 Short-haul market share in Europe is 42%. This is the third-highest share globally, after Southeast Asia (62%)
and South Asia (57%). Europe is followed by Latin America (35%) and North America (32%). In all other regions,
short-haul market shares are below 30%. The global average of short-haul market share is 33%.
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that progress is slow and the EU’s goal of tripling high-speed rail kilometres in Europe by 2030 is not
likely to be achieved (European Court of Auditors, 2018, p. 7). A main reason for this lack of progress
is insufficient international cooperation. Europe currently is “only a patchwork of national high-speed
lines, planned and built by the Member States in isolation. This patchwork system has been constructed
without proper coordination across borders” (European Court of Auditors, 2018, p. 7). Similar to the
SES-project, countries do not see a harmonised European system as a priority. Also, the European
Commission is lacking legal tools to enforce collaboration and rapid progress with EU Member States
(European Court of Auditors, 2018, p. 7). The lack of a high-speed network, the slow progress and lack
of international collaboration are considerable barriers to a modal shift.

Nevertheless, the European Commission is committed to significantly expanding the high-speed
train network to a degree which results in the majority of short-haul air travellers shifting to rail
(European Commission, 2011, p. 9). The Swiss government has defined similar goals: Switzerland’s
national rail company should strengthen its market position and ensure access to the European high-
speed rail network (Eidgendssisches Departement fiir Umwelt, Verkehr, Energie und Kommunikation,
2018). The national rail companies of Switzerland and Austria are further working to improve their night
train services (Rensch, 2019). Although cheap flights are currently preferred by a majority of customers,
the demand for night trains seems to be increasing. The introduction of ticket taxes increasing the price
of air travel might reinforce this trend. What is more, airlines themselves are also starting to make the
combination of short-haul train and long-haul flight more attractive. SWISS would welcome the
replacement of some short-haul flights by a comparable alternative on the ground (I11). Accordingly,
SWISS and also Lufthansa have built partnerships with train companies (DB, n.d.; SWISS, n.d.-d).

A last factor to be considered in a sufficiency strategy focusing on a modal switch is its
limitations. The strategy is exclusively aimed at replacing short-haul flights; however, these flights cause
only 20% of aviation’s emissions globally (ATAG, 2020). The Energy Transitions Committee estimates
that “if a third of all short-haul passenger traffic was shifted to rail by mid-century, only about 10% of
total emissions from aviation would be eliminated” (ETC, 2018a, p. 8). Nevertheless, a 10% reduction
of emissions would already be considerable progress.

The emission reduction potential could be heightened with more disruptive technologies like
maglev trains (portmanteau from magnetic and levitation). With this technology, trains are mainly
powered by the magnetic repulsion between the train itself and the track. After reaching 150km/h, the
train lifts from the ground due to the magnetic force, eliminating all friction and allowing extremely
high speeds. The current record is held by a Japanese maglev train hitting 603km/h (Japan Rail Pass,
2019; UIC, 2018, p. 52). This comes close to the average speed of passenger aircraft, which is around
900km/h (Morris, 2017). Asia and especially China have been investing heavily in such high-speed
trains, and successfully so (Bachman et al., 2018; UIC, 2018, pp. 8-9). There are also important
developments elsewhere. For example, Hyperloop is a similar technology from the United States which
could “seriously change the current nature of air travel” (IATA, 2019a, p. 43). There are still
technological issues to be resolved and several of the barriers discussed above (e.g. lack of international
collaboration) likely also apply to the maglev technology. One of the largest barriers presumably are the
large investments needed to build the necessary infrastructure. Nevertheless, due to their speed maglev
trains have the potential to be a comparable substitute for even more short-haul flights, and are therefore
an opportunity to be considered (IATA, 2019a, p. 43).

To conclude, it can be said that a sufficiency strategy is very promising, although only for short-
haul flights. There are several barriers, but governments and rail companies are determined to improve
the European rail network. With customers already beginning to shift to rail, a service improvement will
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likely lead to further modal switch. Airlines should prepare for such a shift and recognise the opportunity
of this growing market segment. However, for long-haul flights, sufficiency strategies are less
applicable, since there are currently no comparable mobility alternatives in sight and a reduction of
mobility is unlikely and socially controversial. Although throttling of air traffic growth is necessary,
political action is required to achieve it.

4.3.5 Implications of External Analysis for Strategy Development

The above discussion aims to answer the external element of the second research question: What
are important external and internal facilitating and impeding factors for long-term strategies towards
environmental sustainability? An overview of the most important opportunities and threats enabling or

impeding SWISS’s ability to achieve FESA is presented in Table 5.

Table 5. Overview of opportunities and threats.

Opportunities

Threats

- High public awareness (especially in Europe)

- Strategic & financial importance of sustainability

- Growing importance of sustainability in investment
(economically and value-driven)

- Industry acknowledges the problem and shows

effort to solve it (see e.g. CORSIA)

Large efficiency potential in airspace design

Fierce price competition encourages efficiency

measures

Electric or hydrogen aircraft could become feasible

on short-haul flights

Synthetic fuels are a very promising solution,

especially for long-haul flights

Ticket tax could throttle demand growth and

support synthetic fuels

Improved and widespread videoconferencing could

reduce business travel

High-speed rail can be a comparable short-haul

service, but with significantly lower emissions

Customers recognising trains as a substitute

(indicated by increased demand for rail travel)

High market share of short-haul flights in Europe

Increasing effort of governments and rail

companies to improve train network

- Short-term view of shareholders

- Urgency: little time left to achieve climate goals

- Sustainability not a priority in every country

- Possibility of fading public attention to

sustainability

Regulatory uncertainty

Several political barriers for international

collaboration

Operational and engine efficiency potential soon

exhausted

Viable alternative engine technologies for long-

haul not realistic by 2050

Long lifecycle of aircrafts

Synthetic fuels are not completely GHG neutral

Synthetic fuels currently only available in small

quantities and very expensive

High price sensitivity of customers (goes along

with low willingness to pay for sustainability)

Fierce price competition and economic system

designed for growth impedes new technologies

requiring large investments like synthetic fuel

Decarbonisation greatly depends on policy & many

other stakeholders

Immense demand growth of air travel expected

(which means more sustainable fuel is needed)

Raising ticket prices and reduction of mobility

controversial

Isolated, high taxes environmentally

counterproductive

Customers combining short-haul and long-haul

reject multimodal travelling

- Lacking quality of European rail network

- Emission reduction potential of a modal shift is
limited

- No mobility alternatives for long-haul flights

- Global regulations would be needed, but are hard
to implement

(Own illustration)

One main finding of the external analysis is that decarbonising aviation is linked with several

complex challenges. Recurring barriers are the fierce price competition (which benefits efficiency
measures but hinders consistency or sufficiency measures) the dependency on policy as well as other
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stakeholders in general. The latter is well summed up in the following quote: “It is probably
presumptuous to think that Switzerland alone can do this for the world. After all, making aviation as
CO:x-free as possible by 2050 is a global issue” (111). ICAO similarly states that

the industry cannot achieve its long-term goal on its own. Governments need to support investment in
research and development in academic institutions and [...] must also foster policies that help support the
growth in sustainable fuel deployment. (2019, p. 241)

Nevertheless, airlines should not pass off all responsibility to decarbonise the aviation sector to
governments and international institutions. The urgency of the climate crisis requires all actors to
proactively exploit all possible opportunities to become more sustainable. Also, a proactive
environmental strategy is linked to competitive advantages, as previously shown. What is more,
proactive measures will show policy makers that sustainability is in the interest of the industry, which
might benefit more environmental policy measures.

As the external analysis has shown, all three approaches to sustainability offer potential for
reducing emissions. The mitigation potential of efficiency measures is rather low, but should
nevertheless be exploited since it is also of financial interest to SWISS. However, the focus of SWISS’s
sustainability strategy should focus on consistency and/or sufficiency strategies. Within consistency
measures, synthetic fuels provide an immense emissions reduction potential for short- and long-haul
flights. The technology is seen as the key to decarbonising aviation, but large investments and possibly
several decades are required for the technology to be scaled. SWISS could focus on supporting this
technology and its scaling. When it comes to sufficiency measures, SWISS could focus on a modal shift
from short-haul flights to trains. The emission reduction potential is significantly lower than the one of
synthetic fuel (as it only applies to short-haul flights) but would nevertheless be a major step towards
fossil-free and GHG neutral mobility. However, pursuing a sufficiency strategy for short-haul flights
would likely require a change of SWISS’s corporate level strategy, since the company would enter a
new business field. Pursuing a sufficiency strategy for long-haul flights would be an even greater leap
for the company, as this would mean entering a market outside the mobility industry (e.g.
videoconferencing, supporting local tourism).

It is assumed that SWISS will not be able to fully pursue consistency and sufficiency measures
due to financial restrictions, i.e. its limited investment capacity. Accordingly, the following chapter will
develop two possible sustainability strategies which either focus on consistency (i.e. synthetic fuels) or
sufficiency (i.e. modal switch from short-haul flights to rail).

4.4 Possible Scenarios and Corresponding Strategies

This chapter aims at answering the third research question (What might economically attractive
strategies for becoming a fully sustainable airline look like?) by presenting two possible scenarios and
corresponding strategies. First, the external developments within a scenario will be described.
Afterwards, the recommended strategy for this scenario is presented (i.e. its vision and key measures)
as well as the advantages and disadvantages of this strategy.

The external analysis has shown that several developments seem to be crucial to decarbonising
the aviation sector. The dimensions technology, policy and customers seem to be particularly influential
for SWISS’s environmental strategy. Consequently, the two scenarios presented below focus on possible
developments in these three dimensions. The basis for the formulation of the scenarios were interview
statements concerning possible developments and sources mentioned in Chapter 4.3. The two scenarios
represent two main viewpoints on how decarbonisation of aviation should be approached, which were
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identified during the analysis process. The two perspectives represent both ends of a spectrum, so not
every source or interview partner was clearly and exclusively arguing for only one of the two approaches
and scenarios.

One perspective focuses on global solutions that are feasible, likely and not too risky.
Interviewees with this perspective argued that such solutions (like for example CORSIA) may not be
drastic enough, since global acceptance requires compromising. However, they are globally realisable
and will achieve more improvement than pursuing drastic, but unrealistic measures. Furthermore, the
interviewees advocating this strategy deem significant decline or slowing of demand unlikely. They also
highlight the economic importance of the aviation sector. Since this perspective often focuses on the
most likely developments, this scenario and strategy will be called “Green Status Quo”. It is a rather
pessimistic sketch of action towards sustainability, i.e. little governmental support for new technologies
or rail, little international collaboration and low willingness of customers to switch to trains. The
developments within this scenario are those expected by the interviewed SWISS employees and industry
experts (I2; 16; 110; I11). Accordingly, the proposed strategy follows recommendations from or close to
the aviation industry (e.g. Boeing, 2019; ICAO, 2019; Koller, 2019; Lufthansa Group, 2019b)

The main argument of the second position is the threat of climate change, and that it is urgent
to keep global warming below 2°C. Interviewees with this perspective are advocating for more drastic
measures and especially a reduction or at least levelling of demand. The proposed measure to achieve
this is often a rise in ticket prices as well as an improvement of alternative mobility services such as
high-speed or night trains. The second scenario and strategy, called “Multimodal Mobility”, are possible
future sketches of how the environment and SWISS could develop if these measures were implemented.
They are based on interviews 14 and 15, and further inspired by several articles, studies and reports. The
three main sources were the climate masterplan published by the Climate Alliance Switzerland
(Gantenbein et al., 2016, pp. 4-8), a future sketch about SWISS investing in night trains by a SWISS
think tank (Sauter-Servaes, 2020a, 2020b), and several articles by the German think tank
Zukunftsinstitut (e.g. Rauch 2020).

Developments that were deemed highly unlikely by the majority of interviewees were excluded
from both scenarios (e.g. electric aircraft becoming a viable alternative for long-haul flights by 2050).
Table 6 on the following page gives an overview of the developments in which the scenarios differ.
These can also be regarded as key events which one could use to determine which scenario is becoming
reality.

4.4.1 Green Status Quo — Scenario and Strateqy
Developments within the airline’s environment

Within technology, there is no significant progress concerning alternative engine or aircraft
types until 2050. Synthetic fuels are certified to be used 100% from 2030 on, but receive little support
from governments.

The CO;-price, i.e. the price of emission certificates within the EU ETS, continues to grow
slightly, but not enough to render the price of fossil fuel comparable to synthetic fuel. Also, the ETS
does not expand beyond European flights, and CORISA remains the only global measure to regulate
emissions.

Measures to reduce or limit mobility through an increase of ticket prices remain socially
controversial. A ticket tax will be introduced, but the surcharge will be too low to significantly dampen
or even reduce growth in demand. The revenues from this tax are put in a climate fund, of which only a
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Table 6. Overview of developments within the two scenarios.

Dimension | Scenario «Green Status Quo» Scenario «Multimodal Mobility»

Technology Electric and hydrogen aircraft are not | Electric and hydrogen aircraft become a possibility
feasible until 2050. for very short and short flights (>1000km) but are not

feasible for long-haul flights until 2050

EUETS No expansion beyond EEA-states. Expansion beyond EEA-states. Faster decrease of cap

COs-price rises slightly. and less free allowances lead to a sharp increase in
CO,-price.

National Introduction of ticket tax, but the tax | Introduction or increase of ticket tax Europe-wide,

policy is too low to influence demand. Tax | which leads to higher prices. Tax revenues are
revenues flow to a climate fund, of mainly used to support synthetic fuels and to expand
which a small part is used to support | and improve the European rail network.
synthetic fuels. Also, there are measures to limit airport growth and
Expansion of Zurich airport. improve emission transparency.

Little or no measures to improve These developments in Europe have triggered a
emission transparency. global trend of ticket taxes being introduced, rail
networks improved and air traffic growth limited.

Substitutes Too few investments in rail for the Rapid improvement of rail infrastructure, network
service to be a comparable substitute | and services.
to short-haul until 2050

Society Public attention towards Sustainability continues to be an important issue.
sustainability fades. Additionally, there is a raised awareness of climate
Customers continue to have a low impact of mobility modes.
awareness of the environmental
impact of aviation.

Demand Demand for air travel grows on a Short-haul: modal switch and decline for short-haul
large scale. No large shift to mobility | flights (leisure: “Slow travel” trend, business: video
on the ground. conference boost).

Long-haul: only slight increase from 2020 to 2050

(Own illustration)

small part is used to support synthetic fuels. There will be no measures restricting the total number of
flights. The capacity of airport Zurich will instead be expanded. There are some additional investments
(mainly from the ticket tax) to improve the infrastructure for high-speed or night trains, but these
investments are too small for the service to be competitive with short-haul flights by 2050. The creation
of an international, harmonised train network in Europe is further slowed by difficulties similar to the
ones slowing the Single European Sky project: national interests and sovereignty complicate
international cooperation.

The public attention to and importance of sustainability fades into the background. It continues
to be an important issue, but other subjects dominate the public agenda. Therefore, travellers” awareness
of the impact of flying does not significantly rise, and global demand for air travel keeps on growing on
a large scale. The number of customers shifting to mobility on the ground (e.g. trains, buses) as an
alternative to short-haul flights stagnates or even declines.

Aspired Position

The proposed strategy for the “Green Status Quo” scenario aims for a similar positioning like
the one SWISS has today, but operating with sustainable technology. In 2050, SWISS continues the
connector business model, is still a part of the Lufthansa Group, and is still the national airline of
Switzerland. What changes is the fuel: all aircraft of SWISS are running with 100% synthetic fuel
produced from renewable energy. This is enabled by an addition to the business portfolio of the
Lufthansa Group: the company has entered the fuel supply market by acquiring companies producing
synthetic fuels. The remaining GHG-effects caused by the burnt synthetic fuel are compensated with an
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innovative mixture of certified compensation projects. Both requirements of FESA are therefore met:
fossil fuels are no longer in use and SWISS has achieved net neutrality regarding its Scope 1 emissions.

Measures

Measures within this strategy are similar to the strategy SWISS currently follows. However,
there is an enhanced focus on synthetic fuels and more aspirational goals are set, which are in accordance
with the Paris Agreement and FESA. To realise the aspired position, synthetic fuel needs to be scaled
and its price made competitive to fossil fuels. There are several measures with which SWISS can
promote this scaling.

The first measure is to establish a close relationship with companies and research institutes
working on synthetic fuels. Such a collaboration almost seems natural, since Switzerland is also home
to one of the leading institutes researching synthetic fuel (ETH, 2019). In 2020, a partnership has been
announced where the “Lufthansa Group, ETH Zurich and its spin-offs Climeworks and Synhelion plan
to cooperate in the field of Sustainable Aviation Fuels” (Lufthansa Group, 2020b). This partnership was
initiated by SWISS and its Swiss sister airline Edelweiss. In the decade to come, SWISS will ensure that
this partnership is deepened and that synthetic fuels receive the full support of the Lufthansa Group.
Instead of compensating flights with general climate projects, the Group always tries to compensate via
synthetic fuel. They also assure their producers of regular purchases of a certain amount of synthetic
fuels. This secured demand will stimulate the industry and production growth. With this growth, the
(currently very high) price will drop, available quantities of synthetic fuel will grow and the Lufthansa
airlines will be able to buy larger quantities. A possibility to push synthetic fuels even more would be
to apply for subsidies like the special aviation fund (“Spezialfinanzierung Luftverkehr’) provided by the
Swiss government. With the additional financial resources, more quantities of synthetic fuels could be
bought and production could be scaled faster.

With progressive technology, more detailed predictions concerning the cost of scaling synthetic
fuels and its price decline can be made. Until 2025, SWISS can quantify the financial risks of staying
dependent on fossil fuel as well as the financial benefit of investing in synthetic fuels. Together with the
Lufthansa Innovation Hub, a revision and expansion of the business model is considered. The Lufthansa
Group consequently decides to acquire the partner companies producing synthetic fuels. The Group
therefore expands into the market of fuel supply and aspires to become the leading supplier of
sustainable fuels in Europe.

Another measure is to advocate and lobby for political measures which promote synthetic fuels.
The industry should clearly present synthetic fuels to politicians and the public as the solution to the
decarbonising of aviation. Specific measures to support the scaling should be publicly promoted by
airlines: for example, a compulsory blending quota for airports or the income from the ticket tax being
used to support the new technology. This could also extend to international regulations: SWISS (or
better even: the Lufthansa Group) actively advocates for the CORSIA- and ETS-fees paid by airlines to
flow solely into subsidising and promoting synthetic fuels, instead of general climate projects. Policy
measures to raise ticket prices and thereby reduce demand are supported by the airline, if they do not
affect competitiveness too heavily.

Lastly, several communication campaigns are aimed at raising awareness of customers about
the impact of aviation, the importance of synthetic fuels and voluntary compensation. This campaign is
integrated into the purchasing process online, together with a more prominent integration of
Compensaid, the voluntary compensation platform. Clients compensating via SAF could also receive
additional small rewards such as a “thank you” on the ticket, a glass of wine on the flight, etc. Another
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option would be the introduction of a reward system, where customers earn points or a certain status
when compensating. This point level or status could be shared on social media or the company’s website.
With these measures, awareness is raised, incentives are put in place and the willingness to compensate
is possibly stimulated.

As synthetic fuels are not completely GHG neutral, compensation will remain a part of SWISS’s
environmental strategy. However, SWISS rethinks the “classical” way of compensation via projects in
developing countries. The Lufthansa Innovation Hub is from now on continuously working on
improving the quality of compensation projects and also on finding more local projects. In addition,
work to improve operation and engine efficiency is continued. The possibilities of alternative engine or
aircraft types are monitored, but not actively pursued or pushed. If a viable, safe and more sustainable
engine technology enters the market, SWISS invests in this in their next fleet renewal.

Advantages of the strategy

One of the advantages of this strategy is the fact that no big change is needed. The current four-
pillar-strategy can be retained for the most part. Of course, if SWISS and the Lufthansa Group were to
decide to acquire a producer of synthetic fuel and therefore enter the market of fuel production, this
would require a more significant amount of resources. However, the group has already established
certain partnerships which could facilitate this endeavour.

Another argument speaking for this strategy is the likelihood of the scenario. As the interviews
have shown, synthetic fuels are considered a very likely solution by a large part of the industry. Synthetic
fuels seem to be the technology with the greatest potential, which is why it is reasonable to focus on it.
Investing in a more disruptive technology or strategy with less potential is likely to be linked with a
greater financial risk.

Additionally, this strategy could lead to a long-term competitive advantage. The partnerships
with (and eventually acquisition of) leading synthetic fuel producers is a backward vertical integration,
which enables the Lufthansa Group to have prioritised access to the fuel as well as more control over
the development and cost of the technology. Also, with this strategy, the company enters a growing
market. Besides being an opportunity in itself, this market is especially attractive to the company as it
secures the development of a technology essential for the future of their current business. The Lufthansa
Group is therefore significantly less dependent on external stakeholders in its goal of achieving FESA.
Also, with an acquisition of synthetic fuel producers, the replacement of fossil fuel will be directly linked
to a financial interest: the more airlines buy synthetic fuels, the better for the Lufthansa Group.
Consistency is therefore no longer an add-on which is bought in profitable times, but becomes a central
part of the business model.

The active and public communication about synthetic fuels might lead to another competitive
advantage. The campaign would aim at SWISS being perceived not only as an airline which
compensates but one that is heavily committed to making aviation sustainable in the long run. This could
strengthen the image of SWISS and its positioning as a responsible airline.

Disadvantages of the strategy

The main risk of the “Green Status Quo” strategy is its dependency on one technology and
external stakeholders. The strategy is based on the assumption that (1) synthetic fuel production can and
will be scaled by 2050, (2) that it will be powered solely by renewable energy and (3) that its price has
become competitive with the price of fossil fuels. For all these assumptions, there are barriers and
dependencies: What if the decrease in price will be smaller than predicted? What if there are no subsidies
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from the state or other policy mechanisms? What if the share of customers compensating does decline,
instead of increase? What if the industry loses interest in the technology and SWISS remains the only
airline investing in synthetic fuels? These questions all point to the main flaw of this strategy: whether
SWISS achieves the aspired position, and with that FESA, depends heavily on the potential of one
technology as well as external developments, which SWISS can only influence to a limited degree. Risk
is not diversified. Instead, the strategy focuses almost exclusively on one technology and does not pursue
other measures to significantly reduce emissions, e.g. sufficiency measures.

Also, as mentioned above, an expansion of the business model to also produce synthetic fuel
would require considerable investment. Whether the Lufthansa Group can afford to acquire a producing
company and grow the business would require further financial analyses. However, it is essential to
integrate the added competitive advantage and risk of staying dependent on other stakeholders or fossil
fuel in this calculation.

From an environmental perspective, it could be argued that FESA is not completely met, since
SWISS is still reliant on compensation. Even though synthetic fuel is CO-neutral, the remaining emitted
GHG still has a warming effect when the fuel is burnt. If the quality of compensation projects does not
drastically improve, GHG-neutrality is not achieved.

Overview of “Green Status Quo” strategy

An overview of the external developments, necessary capabilities, measures taken and aspired
vision within the “Green Status Quo” strategy is displayed in Figure 4 on the following page.

4.4.2 Multimoaal Mobility — Scenario and Strateqy
Developments within the airline’s environment

Similar to the previous scenario, there will be no alternative engine or aircraft types for long-
haul flights by 2050. However, small electric or hydrogen aircraft types with fewer than 20 seats are
being used for short and very short routes (i.e. everything under 1,000km). Synthetic fuels are the most
sustainable option for long-haul flights and must no longer be mixed with fossil fuel from 2030 on. The
technology is continuously supported by the industry and governments. Also, ICAO and its members
have decided that a substantial share of the revenues generated by CORSIA are used to support and scale
synthetic fuels.

There have been several decisive changes within the EU ETS. First, the annual emissions cap is
reduced by a higher rate than the expected. This means the number of available allowances decreases
significantly every year. Secondly, the number of freely granted allowances is reduced, i.e. more
allowances are auctioned. Both decisions lead to a sharp increase in CO,-price and therefore higher costs
for airlines. This increase also leads to synthetic fuels becoming more competitive and therefore being
more widely used by airlines. Additionally, the EU has revised its decision to “limit the scope of the EU
ETS to flights within the EEA [European Economic Area'®]” (European Commission, n.d.). This
decision was originally taken to support CORSIA. However, due to the voluntary nature and the low
price of compensation certificates, the effect of CORSIA was found to be too small, which is why the
EU has decided to return to its original design. From 2024, emission allowances must be acquired for
all flights within, from and to EEA countries.

19 This includes the EU Member States as well as Iceland, Liechtenstein and Norway (European Commission,
n.d.). From 2020 on, Switzerland is also included in the EU ETS (FOEN, 2019).
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2050 Vision:
SWISS’s core business is aviation.

;2 Next to aviation, the Lufthansa Group has invested
= heavily in synthetic fuels and has acquired producing companies.
FESA is achieved by a complete replacement of fossil fuel with synthetic fuel
and a few compensation projects.
Efficiency Consistency measures: Sufficiency
measures: - Cooperation with synfuel-research and —producers, measures:
- Continue eventually acquire producing company - CORSIA
improving - Request state subsidies - Raise
b efficiency - Push for Synfuel-promoting policy (in CH, but also awareness
E on EU and ICAO level) about
S - Advocate for compensation via Synfuel, not aviation’s
= generic climate projects impact
- Communication campaign about Synfuels
- Push voluntary compensation e.g. with additional
incentives/rewards
- Monitor alternative engine technologies
e it bt R 1
Capabilities used: 1 Capabilities to be built or expanded: 1
- Government relationships I - Compatibility of environmental goals with 1
- Past R&D activities concerning synthetic fuels I FESA I
g - Ability to work on incremental improvements : - Environmental R&D concerning synthetic fuels :
& and major innovation | - Clear added value of sustainability |
-l':u; - Lufthansa embedding 1 - Financial resources to invest in synthetic fuel I
2 - Synfuel research & production partnerships I production and acquire a producing company 1
O - Unique compensation tool . Control over development of crucial technology !
- Fleet management : - Business model which profits from two :
- Any other built environmental capability | sustainability strategies \
indirectly supports the strategy 1 - Innovation concerning compensation I
b oo o o o o o - - o — -
o Developments in the environment
g Little governmental support for synthetic fuels or effort to limit air travel growth.
§ Steady demand growth, little willingness to switch or reduce
“ Little progress concerning European rail network

Figure 4. Strategy Overview “Green Status Quo”.
Note. Shaded areas represent efforts on which the strategy focuses (Own illustration)

In addition to this, several European governments have recognised that a reduction in mobility
is necessary to achieve the Paris Agreement. This has primarily been triggered by a court ruling in the
United Kingdom in 2020, where the expansion of Heathrow airport was ruled illegal due to
incompatibility with the Paris Agreement (Carrington, 2020). Therefore, many European countries have
introduced some form of ticket tax, or increased the tax if there already is one in place. The tax is partly
being used to support synthetic fuels, and partly to expand and improve the European train network.
Further, some countries have restricted the total number of flights with so-called “departing rights” to
limit further growth until synthetic fuels are available. The importance and added value of a far-reaching
and high-quality train network has been recognised, and not only in Europe: especially China and Japan
have pioneered research and development of high-speed trains. Altogether, these developments have
triggered a global trend of putting airport expansions on hold, implementing ticket taxes and investing
in train networks. The EU ETS and ticket taxes make fossil fuel more expensive and therefore synthetic
fuels more competitive. Also, with the additional support of governments, the rail industry is rapidly
improving its services. This improved quality, together with the increase in flight ticket prices due to
the EU ETS and local ticket taxes, means trains are becoming more competitive in price and quality.
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Moreover, the Swiss government has launched several initiatives to promote emission
transparency. Mobility providers (train companies, airlines etc., but also travel agencies) are obliged to
indicate the amount of emissions caused by the passenger on tickets and advertisements. The climate-
compatible budget of 600t of CO, per year is actively communicated as a goal to be reached. This leads
to increased awareness by the public of the climate impact of different mobility modes.

As a result of the increased flight ticket prices and raised awareness, a modal shift from short-
haul flights (i.e. routes below 1,500 km) to trains can be observed. Especially leisure travellers are
increasingly preferring to travel by train. This is also due to the persistent neo-ecology megatrend,
because of which environmental impact of the transport mode carries more weight in a traveller’s buying
decision. Further, the trend of conscious slow travelling (where the journey itself is seen as an important
part of the trip) favours the modal switch. The reduction in demand for short-haul flights also applies to
business clients, although to a lesser degree. This is on the one hand due to companies being pressured
by the public and the EU ETS to reduce their environmental footprint and on the other hand to the
increase in video conferencing during the COVID-19 pandemic. This modal shift and decline in demand
for short-haul flights poses a threat for airlines all around the globe. Nevertheless, demand for long-haul
flights has slightly increased globally from 2020 to 2050. With the reduction of short-haul flights and
the slow growth of long-haul flight demand, the goal of replacing fossil fuel completely with synthetic
fuel becomes even more attainable, as less quantities are needed.

Aspired Position

In 2050, SWISS is no longer just an airline, but a mobility provider. The company has not
focused on growth within the aviation market but has expanded to other mobility markets. Together with
the other network airlines of the Lufthansa Group (Lufthansa German Airlines and Austrian Airlines),
a partnership was built with the rail companies of the German-speaking countries (DB, SBB, and OBB).
By 2050, the conglomerate and its platform are known as the end-to-end mobility provider at the heart
of Europe. Customers can book trips within Europe, but also from Europe to any long-haul destination
offered by the airlines. The main modes of transport are trains (powered by renewable energy) and
aircraft (powered by synthetic fuel). Trips below 1,500 km are generally covered by high-speed or night
trains. Some short-haul flights are still offered, although with smaller aircraft and only running on
synthetic fuel. Likewise, intercontinental long-haul flights are also still offered, but running on synthetic
fuel. Within larger destinations, public transport (buses, metro, tramways), taxis, bike- and car-sharing
services are also bookable on the platform. What is more, the airlines are working to offer on-demand
electric air taxis to improve the connectivity of rural regions.

The platform follows the Mobility-as-a-Service approach (Jittrapirom et al., 2017): thanks to its
all-in-one service, customers can book seamless, international door-to-door trips in one session. While
booking, different combinations of transport modes are suggested to the customer and can be filtered by
the total time of travel, price, environmental impact, and convenience (e.g. number of transfers).
Voluntary compensation of emissions is automatically suggested and integrated into the booking
process. After paying, customers receive one ticket which is valid for the whole trip. Another advantage
of the platform is the luggage service: luggage can be dropped off at train stations (or even have it picked
up at home) and does not need to be picked up again until the final destination is reached. Also, there is
only one contact point for the whole trip: if there is any problem (e.g. a missed connection), customers
can reach out to this helpline, no matter where they currently are on their journey. Another advantage
appreciated by many customers is the extension of the renowned Lufthansa loyalty program
Miles&More. Customers booking through the platform get additional advantages and can collect miles
on high-speed and night trains.
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SWISS reduces its fossil fuel use to zero by switching to synthetic fuel use and replacing short-
haul flights with trains. Since both alternatives are not completely GHG neutral, the remaining emissions
are compensated with certified climate projects. Consequently, SWISS achieves FESA by 2050.

Measures

A first important measure is to adjust SWISS’s environmental goals to be in accordance with
mitigating climate warming to below 2°C. To justify this, the added value of sustainability — or, inversely
expressed, the financial risk of staying dependent on fossil fuel and keeping emissions high — must be
quantified more precisely. Next to the adaptation of its goals, SWISS’s environmental strategy is
enriched by a fifth pillar, which focuses on building a partnership network with train companies. The
first step will be to work out the basics of the new service and how both sides (airlines and train
companies) benefit from the partnership. The main benefit for both parties probably is the fact that with
the platform, they are switching from a product-oriented to a customer-oriented offer. This increases the
value for customers, which in turn could significantly increase the market share of each of the partners.
Also, train companies could win additional customers through their cooperation with airlines: customers
booking a flight on the platform are enticed to also book other mobility modes offered by the platform
for their trip, e.g. a train instead of a car. Next to designing the new business model and establishing the
mobility services itself, the digital platform (including the network, service and logistics behind it) will
need to be designed and built. Also, a strategy for how to promote the platform needs to be developed.
All six partners should launch a common marketing campaign which focuses on the improved user
experience. Also, the combination “long-haul flight + train” instead of “long-haul flight + short-haul
flight” should be actively promoted. Within this process of expanding to the rail market, the innovation
capabilities of SWISS as well as the Lufthansa Group will have a vital role in designing the new business
model, service and platform.

Collaboration with governments will also be an important activity within this strategy. Similar
to SWISS’s efforts in the SES-project, the six platform-partners publicly support initiatives aiming at
an improved and harmonised European rail network, and actively participate in working groups,
programmes or associations towards this goal.

The airlines could even actively invest in the expansion and improvement of the train network
and therefore benefit from the growth of the train market in the long term. Therefore, one opportunity
worth exploring are maglev trains. Building such new rail lines between cities that currently have high
air traffic but low quality of rail services and infrastructure might prove to be a very attractive business
opportunity. To exploit this opportunity, SWISS could partner with or acquire smaller firms already
working on the subject (e.g. SwissRapide AG).

In addition to these measures, change management is another important part of the fifth pillar.
SWISS should no longer be perceived as solely an airline, but an international mobility provider.
Externally, this could be done with a marketing campaign, accompanying the marketing efforts for the
new platform. Internally, the repositioning and entry into the rail market could require a revision of
several organisational elements, e.g. structures, processes, communication, required skills as well as the
overall values and culture. According to one interview partner, the culture of train companies and
airlines already share certain similarities, but the core business is nonetheless quite different (I17).
However, in order to work together successfully and give the customer a consistent feeling throughout
the trip, mutual understanding of the other partner is essential. This should therefore actively be
promoted, e.g. through short employee “exchanges” between SWISS and SBB. Also, the decrease in
number of short-haul flights will likely lead to dismissals or retrainings, which is a very delicate process.
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Additional interviews and research should be conducted to determine the degree to which a cultural
change is necessary and how it should be implemented.

Next to sufficiency, consistency measures are implemented by replacing fossil fuel with
synthetic fuel. However, in comparison to the first strategy, SWISS invests fewer resources in promoting
and scaling the technology. This is due to several policy measures already supporting the scaling of
synthetic fuels —directly, but also indirectly by making fossil fuel more expensive. Nevertheless, SWISS
strengthens its partnership with Swiss producers of synthetic fuel and assures a regular and annually
growing purchase. The residual GHG emitted by the burning of synthetic fuel is compensated with local
and certified compensation projects. SWISS further encourages its customers more actively to
voluntarily compensate with synthetic fuel.

Similar to the previous strategy, measures to improve operation and engine efficiency are
continued. Alternative engine or aircraft technologies are not actively pursued but will be considered
once viable prototypes enter the market. Concerning market-based measures, SWISS further participates
in CORSIA and advocates for international measures which aim at rising ticket prices and are supporting
high-speed trains and synthetic fuels.

Advantages of the strategy

From a strategic point of view, it is essential for companies to be prepared for different scenarios
(Haigh, 2019, p. 6). The ability to recognise and swiftly adjust to developments can determine the
success or failure of a company (Schoemaker, 1995, p. 25). With the proposed scenario and strategy,
SWISS has considered such a possible development and is no longer solely prepared for the most likely
development. The presented scenario and strategy further point to a significant risk (the decline or
stagnation of demand) as well as a business opportunity (entering the rail market). Routes like London-
Paris or Paris-Zurich have shown that rail can be a real alternative short-haul flights. With the proposed
strategy, the Lufthansa Group would be prepared for a significant decline in demand for short-haul
flights and a stagnation of demand for long-haul flights. The mobility platform would allow the three
airlines Lufthansa, SWISS and Austrian Airlines to continue to benefit from short-distance travellers
instead of losing them completely. The strategy can, therefore, be regarded as a form of horizontal
integration.

The strategy further corresponds with the upcoming trend towards customer-oriented,
multimodal mobility (Rauch, 2020). The think tank Zukunftsinstitut predicts mobility providers can no
longer focus on their core service, but have to take on a customer-centred perspective and offer need-
specific end-to-end services (T. Huber et al., 2011, p. 9). The Swiss government also sees great potential
in multimodal mobility, especially with environmentally friendly public transport playing a key role in
it (Bundesamt fiir Verkehr, n.d.).

Further, partnerships between the Lufthansa Group airlines and national train companies already
exist, e.g. the Lufthansa Express Rail service to Frankfurt airport (DB, n.d.) or the Airtrain to Zurich
Airport (SWISS, n.d.-d). These services seem to be successful (see e.g. Lufthansa Group 2019c¢), which
is a further indicator of the trend towards multimodal mobility. Achieving the aspired position of the
strategy would allow the Lufthansa Group to exploit and profit from this trend. This is especially
attractive since the market of multimodal mobility providers is a growing one. So far, there are no
dominant players established offering such an extensive service as described in this strategy. If the
conglomerate would succeed in building the first and most extensive mobility platform in Europe
(including e.g. air travel, trains, buses, on-demand taxi services, bike sharing, etc.), they would benefit
from the first-mover advantage and build a competitive advantage over other mobility providers.
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In addition, a closer collaboration or even entry with the train market will anchor sustainability
more deeply into SWISS’s business model. Once the network is established, the company will no longer
profit only from efficiency measures, but also from sufficiency measures. This additional financial
interest ensures that sustainability is no longer an add-on but a natural, embedded part of the business.

The strategy further diversifies the risk mentioned with the previous strategy. In the “Green
Status Quo” strategy, the airline focuses solely on synthetic fuels, i.e. the most viable and sustainable
mobility alternative for long-haul flights. In this strategy, however, it is acknowledged that synthetic
fuel is not the only sustainable alternative for short-haul flights. Consequently, the airline is also working
to replace short-haul flights with mobility alternatives on the ground. It could be argued that it would be
more effective to focus on one alternative instead of distributing resources over two. However, since the
success of alternatives, i.e. the scaling of synthetic fuels and the expansion and improvement of the train
network is largely dependent on external stakeholders, it could be strategically reasonable to diversify
risk and support both alternatives. This additional engagement could further strengthen the internal and
external image of the airlines as credible and responsible companies striving for sustainability, which
can result in an additional competitive advantage.

Disadvantages of the strategy

One of the main flaws of the strategy is the fact that it does not focus on the main problem:
short-haul flights are only responsible for 20% of aviation’s emissions globally, and long-haul flights
for the remaining 80% (ATAG, 2020). As SWISS is an airline focusing on long-haul flights, similar
proportions likely apply to the company. However, the strategy focuses on the substitution of short-haul
flights. The decarbonisation of long-haul flights is left to external developments: the scenario describes
synthetic fuels as being scaled and becoming competitive, mainly due to direct governmental support
and the higher CO; price. This development is crucial for SWISS reaching FESA in this scenario.
Therefore, it is rather risky to leave such a crucial development mainly in the hands of others. SWISS
passively supports synthetic fuels in this strategy, but more extensive measures like the ones described
in the “Green Status Quo” strategy might be necessary. It is therefore important to monitor the progress
with synthetic fuels and, if it is too slow, resources from the fifth pillar might need to be withdrawn and
invested in synthetic fuels. However, it could also be argued that SWISS's contribution to such a global
development may be too small anyway, and that it would be strategically more reasonable to build up a
second business segment to which the company could withdraw in the case of synthetic fuels not being
established on the market. To answer whether SWISS should prioritise synthetic fuels over sufficiency
strategies, a more elaborate assessment of risk and benefit would be needed.

Another difficulty of the strategy is the current state of the European rail network. Especially
the poor infrastructure and unreliability of the German train system were often mentioned as a barrier
to an international, connected high-speed network in the interviews. Building a sustainable, European-
wide network competitive to short-haul flights would require huge investments and international
collaboration. Additionally to these barriers, the current speed of progress makes a competitive network
in the next two decades unlikely: on average, it takes 16 years until a new high-speed line begins to
operate (European Court of Auditors, 2018, p. 7). Moreover, a railway network is not sustainable per
se, but requires a large supply of renewable energy and construction materials. In their pursuit of
sustainability, SWISS would therefore be (again) dependent on many external stakeholders and
developments. Tackling these obstacles would likely require additional resources. It is questionable
whether airlines have the necessary investment capacity, considering their small profit margin (which
will presumably be even smaller in this scenario, due to higher carbon prices and ticket taxes).
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Lastly, pursuing this strategy means entering (or at least partnering with) another market
segment. This means more risk and more uncertainty. The existing collaborations will surely help in
setting up a partnership, but the airlines will have to work out in more detail why rail companies should
collaborate more closely with airlines, and why specifically and only with the Lufthansa Group. They
must also think about how close the partnership can and will be. Do the companies simply operate the
platform together or do airlines also actively participate in the development of the expansion of the rail
network? Also, the airlines have to think about internal implications: How is the new strategy perceived
by employees? Will staff reductions or retraining be necessary? These are only some of the questions
which show that following this strategy requires willingness to take risks and invest heavily in major
innovation and change management.

Overview of strategy “Multimodal Mobility”

Figure 5 shows an overview of the assumptions about external developments on which the
strategy “Multimodal Mobility” is based, as well as necessary capabilities, taken measures and aspired
vision within the strategy.

2050 Vision:
SWISS 1s a mobility provider,

-g offering sustainable, end-to-end travel within,
N from and to Europe. FESA is achieved by replacing short-haul
flights with an extensive European high-speed rail network, a 100% use of
synthetic fuel for long-haul flights and a few compensation projects.
Efficiency Consistency measures: Sufficiency measures:
measures: - Cooperation with - Establish partnerships with train
- Continue synfuel-research and — companies, establish an end-to-end
improving producers mobility platform together
efficiency - Encourage customers to - Collaborate with governments towards an
§ compensate via Synfuels improved and harmonized European rail
;'é - Monitor alternative network
ﬁ: engine technologies - Explore the opportunity of entering the rail
- Advocate for industry with disruptive technologies
international measures - Repositioning from “SWISS is an airline™
to raise ticket prices and to “SWISS 1s a mobility provider” >
support high-speed Internal and external change management
trains and Synfuels - CORSIA
r--——-—T - - TSt So-TT T TT T T T T 1
Capabilities used: | Capabilities to be built or expanded: |
- Government relationships | - Compatibility of environmental goals with FESA |
- Ability to work on incremental improvements I - Closer partnerships with rail companies |
kS and major innovation : - Expertise in maglev technology & scaling |
;_E - Lufthansa embedding |- Clear added value of sustainability :
S - Existing partnerships with rail companies | - Identification as a mobility provider instead of an |
& - Synfuel research & production partnerships | airline = from product- to customer-orientation |
C - Unique compensation tool I - Financial resources to invest in a new service and |
- Fleet management : possibly an entry in a new market I
- Any other built environmental capabilities |- Business model which profits from two :
indirectly support the strategy | sustainability strategies |
o Developments in the environment
% Large governmental support for synthetic fuels and effort to limit air travel growth.
§ Short-haul customers increasingly prefer to travel by train, long-haul demand grows slightly
] European rail network 1s improving and expanding rapidly

Figure 5. Strategy Overview “Multimodal Mobility”.
Note. Shaded areas represent efforts on which the strategy focuses (Own illustration)
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5 Conclusion

5.1 Review of Results

The first aim of this study was to develop a definition of Full Environmental Sustainability for
an Airline (FESA). Through an analysis of relevant literature, especially reports and model pathways by
the Intergovernmental Panel on Climate Change (IPCC), FESA could be defined along two
characteristics. For one, FESA means no use of fossil resources. Secondly, an airline needs to be net
neutral concerning its Scope 1 GHG emissions by 2050. If both requirements are met, an airline is
complying with the Paris Agreement, i.e. the goal to keep climate change below 2°C. The literature
review further revealed that environmental sustainability is financially worthwhile and can be a source
of competitive advantages. Also, three possible strategies towards sustainability were presented. An
efficiency strategy aims at reducing emissions by optimising current technology or processes. A
consistency strategy, in turn, intends to completely replace current technologies with new, sustainable
ones. Finally, a sufficiency strategy aims at reducing the total amount of flights.

The empirical analysis qualitatively analysed SWISS as a case study and thereby aimed at
answering three research questions. Eleven semi-structured interviews, as well as relevant reports and
publications, were analysed to answer the research questions.

The first research question, “How is SWISS currently addressing environmental challenges?”,
was answered with the description of three environmental goals and four pillars of measures. It was
observed that SWISS’s environmental strategy focuses on efficiency measures, includes some
consistency measures, and contains little sufficiency effort. Next to a description, the strategy was
evaluated. The global efforts by the industry were praised, however, goals and measures proved not to
be in accordance with FESA. Especially the long-term goal to reduce net aviation CO, emissions to 50%
of 2005 levels by 2050 is not aspirational enough. A further criticism is that sufficiency measures, i.e.
measures to reduce the amount of flights (or at least throttle its growth) are too weak. Compensation
was also criticised for not being an effective and long-term solution.

With a SWOT analysis, the second research question was answered: What are important
external and internal facilitating and impeding factors for long-term strategies towards environmental
sustainability? The internal analysis has shown that SWISS has already built several capabilities which
benefit their environmental strategy. Particularly pronounced capabilities which are seen as strengths
are: SWISS’s fleet management, its economic strength compared to competitors as well as several
cultural aspects (e.g. the integration of sustainability in the organisation’s core strategy). The embedment
in the Lufthansa Group and relationships with governments and other stakeholders provide further
benefits. On the other hand, several capabilities which seem to be essential for achieving FESA are
lacking. For one, the environmental goals are not in accordance with FESA. More drastic goals or
measures seem be rarely considered, as their value is unclear. Also, SWISS’s business model is primarily
focused on efficiency. Currently, the company has little direct financial interest in consistency or
sufficiency measures. A further crucial weakness is the seemingly limited investment capacity.

The external analysis has shown that decarbonising aviation is currently largely dependent on
stakeholders other than airlines, especially policy and research. This makes it more difficult for a single
airline to proactively pursue sustainability and achieve FESA. Another main difficulty is the fact that
aviation is a highly international business. Consequently, airlines depend on global efforts and non-
distortive regulations. However, these are difficult to implement. The analysis further showed that
consistency or sufficiency measures are needed to achieve FESA, as the emission reduction potential of
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efficiency measures is limited. Within consistency measures, synthetic fuel produced with renewable
energy is the most efficient, promising a realistic option to decarbonise aviation. The main barriers to
this option are the current high price and low availability of synthetic fuels. Sufficiency measures have
a lower potential to reduce emissions, as they are only realistic for short-haul flights where a comparable
mobility alternative exists. Within this segment, however, rail is a promising and low-carbon alternative
to flying. Such a modal switch would also benefit the consistency strategy, as it would reduce the total
amount of needed synthetic fuel. The main barrier to the sufficiency strategy is the currently low
comparability between rail and air travel services in Europe. This is mostly due to uncoordinated action
and lack of prioritisation by EU Member States.

The last part of the empirical analysis focused on the third research question: What might
economically attractive strategies for becoming a fully sustainable airline look like? As an answer to
this question, two scenarios with possible external developments and corresponding strategies were
presented. The first scenario, “Green Status Quo”, describes rather pessimistic developments concerning
environmental action and mitigation measures: little governmental support for synthetic fuels, little
policy effort to limit air travel growth, steady demand growth, little willingness of customers to switch
to trains and little progress concerning the improvement of the European rail network. Within this
scenario, it is recommended that SWISS should fully focus on consistency measures, more specifically
synthetic fuels. Collaboration with producers should be intensified and ultimately, SWISS (or the
Lufthansa Group as a whole) could enter the fuel market by acquiring a company producing synthetic
fuel. With this step, the company would have more control over the scaling of a technology which is
essential for achieving FESA. The second scenario, called “Multimodal Mobility”, encompasses more
action towards sustainability: considerable governmental support for synthetic fuels, policy effort to
limit air travel growth, less demand growth than expected for long-haul flights, customers increasingly
taking the train instead of flying as well as increased efforts to improve the European rail network. In
this scenario, SWISS should expand to the rail market instead of focusing on synthetic fuels, as synthetic
fuels already receive large support. SWISS would thereby enter a growing market to counter the
decrease in demand for short-haul flights. The vision within this strategy pictures SWISS as an end-to-
end mobility provider, including long-haul flights powered with synthetic fuel and high-speed rail lines
for short-haul routes. In sum, both strategies provide several competitive advantages and leave SWISS
with a business model that directly benefits from at least two of three possible sustainability strategies.

5.2 Discussion

5.2.1 Comparison of the Two Proposed Strategies

When comparing the three possible sustainability strategies, it becomes clear that consistency
shows the most potential to decarbonise aviation. This is due to the necessary technology already being
available and applicable to long-haul and short-haul flights. This does not apply to sufficiency: the
emission reduction potential of a sufficiency strategy is realistically limited to short-haul flights. An
airline could try to apply sufficiency measures also to long-haul flights, e.g. by pushing alternatives
which make the travel redundant (e.g. videoconferencing). However, as the majority of customers are
leisure travellers, the reduction potential is small. For a more drastic reduction, governments or all
airlines globally would need to throttle demand growth via a drastic price increase, i.e. through ticket
taxes. An implementation of such a measure at the scale needed to have an effect is, however, unlikely.
Hence, a sufficiency strategy alone is not likely to lead to the necessary emission reductions. For these
reasons, airlines should make sure this approach is pursued, ecither by themselves or by other
stakeholders. From an economic point of view, prioritising the first strategy is further attractive, as the
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airline’s emissions can be drastically reduced without having to change operations or consumer
behaviour.

However, if policy and other stakeholders (e.g. fuel suppliers) decide to substantially support
synthetic fuel, SWISS should exploit the additional emission reduction potential of sufficiency with the
second strategy. Within this scenario, the sufficiency strategy would be extremely valuable for several
reasons. For one, the emissions per flight are lowered more if it is replaced with a train journey, instead
of a flight with synthetic fuel. This also results in a financial benefit, as the company needs to buy fewer
emission certificates (which have become very expensive in the second scenario). A replacement of
short-haul flights with rail would further benefit the consistency strategy applied to long-haul flights: as
there would be fewer flights, the total amount of needed synthetic fuel would be smaller and a complete
replacement of fossil fuel could be achieved faster. Finally, there are several additional strategic
advantages of this strategy in the proposed scenario, for example not losing customers despite their
switch to rail. Another example is the diversified risk: the company is pursuing multiple ways to reduce
its emissions, instead of relying on only one technology. The second strategy surely poses a challenge
to SWISS or even the Lufthansa Group, as it means entering a new market. Also, without (policy)
support for synthetic fuels as well as the rail network, the second strategy is hardly realisable. However,
in the given scenario, it is also linked to great strategic and environmental opportunities.

5.2.2 Achieving FESA. Possible?

One main flaw of both proposed strategies is that neither of them are completely emission-free.
Synthetic fuels are neutral concerning their CO,-emissions, but not completely neutral concerning other
GHG. Trains are also not completely GHG neutral. So, in both strategies, SWISS will be further
dependent on compensation mechanisms to achieve net neutrality. Considering current estimations of
technology developments, the only FESA-compatible strategy that does not include compensation at all
would be to stop flying altogether. In this case, SWISS would have to completely let go of their core
business and change to another market. However, as aviation is an economically and societally highly
relevant service, such an exit strategy is not likely to lead to reduced total emissions by aviation, as
demand will be met by another carrier. For an actual reduction of flights, policy measures (e.g. departing
rights, higher ticket prices) applying to all carriers would be necessary. In any case, FESA does not by
definition exclude compensation, so airlines can make use of this measure to achieve FESA. However,
the points of criticism mentioned in Chapter 4.1.6 have to be taken into account: compensation should
only be used as a last resort, and it is important to ensure the effectiveness of compensation projects. It
is assumed that in the coming decades the spectrum of compensation possibilities will be expanded, and
their effectiveness improved. Based on these assumptions, it is concluded that with the proposed
strategies, it would be possible for SWISS to achieve Full Environmental Sustainability, i.e. become net
neutral and fossil-free concerning its Scope 1 emissions by 2050.

However, achieving this goal requires more drastic measures than SWISS is currently taking.
Although the four-pillar strategy, as well as the progress with efficiency measures or global
collaboration on CORSIA, are praiseworthy, they are not compatible with the environmental goal of
mitigating climate change below 2°C. The environmental goals and measures proposed by the industry
take a step in the right direction but are not drastic enough. Also, the further emission reduction potential
of efficiency measures (a main focus of SWISS’s environmental strategy) is limited and not even closely
able to outweigh the immense predicted growth of the sector. It seems that airlines have picked the low-
hanging fruit and now need to move on to a more fundamental redesign of their services or technology.
To achieve FESA, fossil fuel and even some air travel needs to be replaced with more sustainable
alternatives. This is a conclusion that previous studies have similarly reached, see e.g. Bows-Larkin et
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al. (2016), Cairns and Newson (2006) or ETC (2018b). However, as predicted by Hart (1995, p. 993),
those more fundamental changes require larger investments, and possibly even a review or extension of
the company’s business model. Especially for airlines, which generally have low profit margins, such
investments are not easily done. A further barrier is the fact that aviation is a global industry, which
results in its decarbonisation being dependent on the strategic decisions of other airlines, technological
developments, policy measures and customer behaviour. This dependence on external developments
and coordinated action of numerous stakeholders worldwide slows progress. These barriers are
considerable, but do not make it impossible to achieve FESA per se. As explained above, the necessary
technology already exists. However, for an airline to actually take the necessary steps to achieve FESA
despite the barriers, the financial and strategic benefits of reducing emissions must become clearer than
they are today.

5.2.3 Achieving FESA. Valuable?

This study has shed light on the financial and strategic benefits of a proactive environmental
strategy, including not only efficiency, but also consistency or sufficiency measures. Such a strategy is
likely to be rewarding and worthwhile for several reasons. First is the avoidance of risks. Although
policy developments remain unsure, trends point to more political measures for climate protection and
a continuous increase of the carbon price (12; I5; 111; 112; 113; S&P Global Switzerland SA, 2020, p.
96; World Bank Group, 2019, pp. 8-10). Consequently, it is reasonable to develop ways to decrease
emissions early on. Sustainability is further increasingly demanded by customers, employees, and
investors. Not meeting this demand is another strategic risk which should be avoided. Further, any fossil
resource is a non-renewable and therefore finite one. This will at some point become problematic for
businesses dependent on fossil resources. In addition to avoiding these risks, a proactive environmental
strategy can result in several competitive advantages (Hart, 1995, p. 992). As a broad longitudinal study
has shown, companies that have established comprehensive sustainability policies have financially
performed better than companies which have not established such policies (Eccles et al., 2014). Other
studies have shown similar results (see e.g. Margolis et al., 2009; Orlitzky et al., 2003; Savitz & Weber,
2014). Additionally, preventing emissions can have positive effects on the company’s image and
reputation (Hart, 1995, p. 1000). The proposed strategies in this study are likely to result in further
competitive advantages. For example, in the first strategy, SWISS gains an advantage by entering the
market of synthetic fuel production, thereby getting prioritised access to and control over an essential
technology.

These elaborations show that climate change mitigation does not have to be a burden, but can
also be an opportunity. While it is true that the decarbonisation of aviation depends on many
stakeholders, airlines should not pass off responsibility to governments, but recognise the urgency of
and opportunity in this challenge. What is more, such a strategy could result in several positive spillover
effects. For example, it could encourage policy makers to implement policies fostering mitigation of
climate change. Also, a large company like the Lufthansa Group adopting such drastic goals and
measures could put pressure on other airlines and result in them taking more environmental measures.

5.3 Limitations and Further Research

This study has several limitations which need to be considered when interpreting or making use
of its findings. Firstly, it is important to point out that the COVID-19 crisis and its implications on the
sector were barely considered in the analysis and development of the strategies. The interviews were
conducted before it was foreseeable that airlines would have to drastically reduce their services. How
this crisis affects airlines like SWISS requires further research. It can be assumed, however, that the
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investment capacity of SWISS and the Lufthansa Group will be more limited in the next few years.
Whether the companies invest in environmental measures will depend even more than before on external
pressure and developments (e.g. the price of emission certificates within the EU ETS). This presumably
negative influence of the COVID-19 crisis on the environmental efforts of airlines has underlined the
importance of a current weakness: consistency and sufficiency measures currently depend on economic
success and are not integrated in the core business model. The strategies proposed in this study are ways
to overcome this weakness by including consistency or sufficiency in the business model. This would
significantly minimise the risk of other external crises prohibiting environmental efforts.

The purpose of this study was to give an overview of important internal and external factors
influencing the environmental strategy, as well as to develop possible strategies towards FESA. Due to
this broad scope, not all factors identified could be evaluated in detail. For example, interviews with
SWISS’s shareholders, fuel suppliers or customers would provide further important information for the
development or adaptation of the proposed strategies. Also, the strategies proposed in this study are a
rough roadmap of how FESA could be achieved. How the needed capacities are built and the aspired
goals achieved in detail remains to be determined. Further, additional research could be especially
promising regarding the examined capabilities. In this study, the degree of environmental capabilities
within SWISS was rated based on three interviews and two publicly available reports by the Lufthansa
Group. Considering the cultural character of certain capabilities, this is a very small sample size.
Nevertheless, the list of environmental capabilities provided in this study is a valuable basis for further
research. The degree, importance and influence of those capabilities should be explored and verified
with additional interviews. Also, a systematic comparison of the capabilities and their expressions
between airlines could provide valuable insights for researchers and practitioners. This comparison
could also include an evaluation of the capability’s value, rarity, imitability, and substitutability, to
assess which capabilities contribute most to a sustained competitive advantage.

Furthermore, it is important to keep in mind that this is a case study of SWISS. The findings do
not claim to be universally valid or applicable to other airlines. This is especially the case for airlines
with another environment, e.g. countries with a less stable political system, little public attention to
sustainability or countries with less innovative activity. Nevertheless, the findings might be adaptable
and valuable for other connector airlines in a similar setting, e.g. the French national carrier Air France.
The list of environmental capabilities influencing an airline’s proactive environmental strategy, and the
finding that it is still possible for an airline to achieve FESA if action is taken now, is valuable to other
airlines, as well as environmental research.

A recurring issue within this study was the role of policy in the process of decarbonising
aviation. Interview partners and analysed publications often mentioned that political institutions bear a
responsibility to support new technologies, but also to limit the growth of air travel. Several sources
criticised that currently, too little is being done (e.g. concerning the Single European Sky project) or the
measures taken are too weak (e.g. the low price of emission certificates within the EU ETS).
Simultaneously, national measures (e.g. ticket tax) were criticised for being distortive, not benefiting
the environment, and harmful to the national airline. As this study focused on the viewpoint of one
airline, the discussion about what political measures can or should be taken was limited. It is, however,
concluded that policy can be a catalyst for all three sustainability strategies: (1) efficiency, by enabling
a harmonised airspace, (2) consistency, by supporting sustainable technologies and (3) sufficiency, by
implementing a ticket tax, limiting air travel growth and enabling a Europe-wide high-speed rail
network. Due to these large levers policy has, it is important that further research analyses in more detail
how this potential could be exploited.
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This study focused on long-term strategies and therefore discussed a time horizon of 20 to 30
years. Such long-term planning is essential for businesses, and currently especially important as the next
few decades will be crucial for the development of the planet’s climate. Nevertheless, to predict external
developments for such a long period is tied to certain difficulties. For one, such predictions often rely
on stable, likely trends. However, as the example of the COVID-19 crisis has shown, disruptive
developments or external shocks can have a tremendous effect on an industry or the whole economy.
Further research and strategic management should carefully consider the possibility of such events and
systematically formulate more numerous and diverse scenarios. A second difficulty with estimating
trends for such a long period is that predictions can vary heavily depending on the source. This was also
the case in this study: depending on the source, optimism and pessimism about certain policies or
technologies varied considerably. Interview partners or institutions within the industry saw technology
as the most realistic and effective key to sustainable aviation, and deemed most policy measures as
unrealistic and not likely (similar to the saying “Engineers will save the world”). Sources outside the
industry advocated not placing all hope exclusively in technology, but also implementing policy
measures to reduce demand and switch to other mobility modes. It seems that this is a core question of
long-term sustainable aviation: should the industry and policy makers fully focus on technology and
“hope” for a sustainable solution to be developed and scaled soon enough (consistency), or should
measures be implemented to reduce or even restrict air travel (sufficiency)? The two strategies
developed in this thesis aim at representing both positions. This study suggests prioritising consistency,
as a sustainable technology is already available and “only” needs to be scaled. Also, consistency is more
attractive from an airline’s point of view, as it requires less change in their services and business model.
However, it might be the case that there was too little diversity of the interview partners chosen for this
study. Around two thirds of the interview partners were experts from the industry. It is likely that with
more insights from people outside the industry, different trend estimations, more disruptive business
models and a prioritisation of sufficiency would have resulted. To improve validity, data from the
interviews were partly validated with secondary data such as industry reports. However, desk research
was not conducted systematically. Answering the mentioned core question therefore requires further
research. This research should on the one hand include a systematic evaluation of trends and potentials
of opportunities (technologies and policy measures). On the other hand, a targeted discussion about this
conflict with more diverse interview partners should be conducted.

5.4 Practical Implications and Recommendations

This study recommends that SWISS monitor external developments along the key dimensions
of policy, technology and customer behavior. Directions and likelihoods of trend developments in the
central dimensions of the two described scenarios should be reexamined and validated. Also, the risk of
not achieving fossil-free net neutrality by 2050 should be determined as precisely as possible, to
legitimise larger environmental investments. Further, feasibility, risks and added value of the two
proposed strategies as well as the environmental strategy currently pursued by SWISS should be
evaluated. According to the analysed data in this study, SWISS should adapt their environmental
strategy to be in accordance with mitigating climate change below 2°C. This is possible by adapting one
of the two proposed strategies as well as the two characteristics of FESA (net neutrality by 2050 and no
use of fossil resources) as their environmental goals.

As the strategies proposed in this study are only a rough sketch, strategic management should
further elaborate on how the strategy could be implemented. This should go along with an analysis of
internal capabilities as well how the capabilities suggested in this study can be improved. A key
capability determining the extent of the strategy will likely be investment capacity. Therefore, current

65



Going Green Juliette Kettler

investment capacity, return on investment and sources for additional investment capacity should be
carefully examined. Although the costs of implementing a strategy like the ones proposed are high, the
findings of this study suggest the costs of not engaging in such a strategy would be higher. From a
strategic and financial point of view, the adoption of one of the proposed strategies is worthwhile, as
this would result in the avoidance of several risks as well as the creation of several competitive
advantages. Also, from an ethical point of view, such a proactive environmental strategy is the right and
necessary choice. With it, SWISS takes on its responsibility towards society and the environment and
embarks on a credible pathway towards a future below 2°C.
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