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Abstract—In response to the growing concerns over their impact on the environment and climate change, a 

number of the world's airlines have announced plans to become fully "carbon neutral". Using an in-depth 

instrumental case study research approach, this study examines the strategies defined and implemented by 

Finnair to meet its goal of becoming a “carbon neutral” airline by 2045. The qualitative data, covering the 

period 2010 to 2019, was analyzed using document analysis. The study found that the operation of a modern, 

fuel-efficient aircraft fleet underpins Finnair’s goal of becoming a carbon neutral airline. Other measures 

implemented by Finnair include a carbon offset program for its passengers and corporate customers, more 

sustainable waste management practices, the use of aviation biofuels where possible to power their aircraft 

operations, the use of biodiesel for ground service equipment (GSE), the electrification of ground vehicles, and 

measures to reduce aircraft weight. Finnair’s annual Scope 1 carbon dioxide (CO2) emissions from jet fuel 

usage have increased from 2010 to 2019 due to fleet and route network expansions. The airline’s Scope 1 carbon 

dioxide (CO2) emissions from ground vehicles fuel usage declined over the study period. The annual Scope 2 

carbon dioxide (CO2) emissions for electricity and heating oscillated over the study period reflecting changes in 

usage patterns, particularly for heating during the winter periods. Finnair’s annual Scope 3 carbon dioxide 

(CO2) emissions exhibited an upward trend due to the carbon dioxide (CO2) emissions associated with the 

manufacture of the airline’s new Airbus A350-900XWB aircraft, the greenhouse gas emissions (GHGs) 

associated with the production and transportation of jet fuel, emissions from leased vehicles, and emissions from 

cargo flights that were operated on behalf of Finnair Cargo. 

Keywords—Aircraft, Airline, Airline carbon footprint, Carbon neutral airline operations, Carbon dioxide 

(CO2) emissions, Case study, Finnair. 

 

I. INTRODUCTION 

Many airlines around the world have recognized the 

importance of environmental protection (Niu et al., 2016), 

and considering this many airlines have taken strong 

environmental positions (Roza, 2009). Indeed, airlines 

have become increasingly committed to becoming more 

"green," or environmentally friendly (Hagmann et al., 

2015; Jalalian et al., 2019; Migdadi, 2018, 2020c; Zhou & 

Zhang, 2020). A “green airline” is a relatively new concept 

– and represents initiatives by the airline to support 

sustainable social and economic development without 

impacting the local and global environment (Sarkar, 2012). 

The objective of a “green airline” is to provide the green 

society with a transport system that reduces its carbon 

footprint, uses renewable energy, and produces less carbon 

dioxide (CO2) emissions as well as other harmful 

pollutants (Abdullah et al., 2016). The concept of 

“greening” aviation firms, such as, airlines, can be best 

linked to their reduction of emissions into the atmosphere, 

to the point where they achieve near carbon neutrality 

(Sarkar, 2012). Carbon neutrality means every ton of 

anthropogenic carbon dioxide (CO2) emitted is 

compensated with an equivalent amount of carbon dioxide 

(CO2) removed (Levin et al., 2015). Furthermore, the 
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adoption of a green operations strategy by an airline is a 

combination of green operational actions that are 

undertaken to acknowledge green indicators (Migdadi, 

2020b). 

The world’s peak global airline industry body – the 

International Air Transport Association (IATA) – have 

recognized the requirement to address the global challenge 

of climate change and in response has adopted a set of 

ambitious targets to mitigate carbon dioxide (CO2) 

emissions arising from air transport operations. The 

association has targeted an average improvement in 

aircraft fuel efficiency of 1.5% per year from 2009 to 

2020, a cap on net aviation carbon dioxide (CO2) 

emissions from 2020, and a reduction in net aviation 

carbon dioxide (CO2) emissions of 50% by 2050, relative 

to 2005 levels (International Air Transport Association, 

2018). Importantly, the direct greenhouse gas emissions 

that are produced from aircraft operations and the use of 

ground service equipment (GSE) contribute to the world’s 

total greenhouse gas emissions (Migdadi, 2020a). Aviation 

emissions are the source of around 2 to 3 per cent of global 

greenhouse gas emissions (Birchfield, 2015). 

Considering the IATA policy to reduce carbon dioxide 

(CO2) emissions, member airlines have introduced plans 

and strategies that are aimed to achieve this policy 

objective.   Furthermore, several of the world's major 

airlines have announced plans to become fully "carbon 

neutral" (Becken, 2020; Cui & Li, 2021; Cui et al., 2020). 

The key aim of this study is to gain an insight into how 

airlines can achieve their goal of carbon neutral operations. 

To achieve this aim, Finland-based Finnair PLC. was 

selected as the case airline for this study. Finnair was the 

first airline in the world to announce their intention to cut 

their net carbon emissions by 50% from 2019 levels by the 

end of 2025, and for the airline to be fully “carbon neutral” 

by 2045 (Bailey, 2020; Finnair, 2021b; Taylor, 2020). The 

key objective of this study was to examine the strategies 

that the airline has defined and implemented to achieve its 

carbon neutral operations goal. A second objective was to 

examine Finnair’s   annual carbon footprint and to identify 

the impact that the carbon neutrality strategy has had on its 

carbon footprint. According to Wiedemann and Minx 

(2007, p. 5), “the carbon footprint is a measure of the 

exclusive total amount of carbon dioxide emissions that is 

directly and indirectly caused by an activity or is 

accumulated over the life stages of a product”. An 

additional objective is to examine the role that the airline’s 

aircraft fleet will pay as part of its carbon neutrality 

strategy. The study covers the period 2010 to 2019.   

The remainder of the paper is organized as follows: the 

literature review is presented in Section 2, and this sets the 

context of the case study. The research method that 

underpinned the study is outlined in Section 3. The Finnair 

case study is presented in Section 4. Section 5 presents the 

findings of the study. 

 

II. BACKGROUND 

2.1 Aircraft and Ground-Based Equipment and Vehicle 

Emissions  

Aviation emissions are a significant contributor to global 

climate change (Markham et al., 2018). By consuming 

fuel, aircraft produce emissions of carbon dioxide (CO2), 

nitrogen oxides (NOX), particles (principally soot) of 

sulphur oxides (SOX), carbon monoxide (CO), as well as 

various hydrocarbons. First, and generating the largest 

percentage share, are the emissions of carbon dioxide 

(CO2) which are produced in direct proportion to the 

volume of jet fuel used to operate flights over any distance 

(Sales, 2013, 2016). Water vapor is formed from the 

burning of jet fuels. At altitude, condensation trails from 

the aircraft. These comprise frozen ice crystals which 

deflect a small amount of sunlight away from the earth’s 

surface and reflect more infrared radiation back toward 

earth. This produces an overall warming effect on the 

earth’s atmosphere (Sales, 2013). After water vapor, 

carbon dioxide (CO2) is regarded as the second most 

important of all the greenhouse gases (Drewer et al., 2018; 

Ngo & Natowitz, 2016).  

Aircraft emissions present potential risks relating to public 

health (Barrett et al., 2010; Levy et al., 2012). 

Furthermore, aircraft often travel considerable distances at 

a variety of altitudes, generating emissions that may 

potentially have an impact on air quality in not only local, 

but also regional and global environments (International 

Civil Aviation Organization, 2011). 

Growing environmental concerns in recent times have also 

drawn the attention of the airline industry towards the 

requirement for judicious use of aviation fuel. As a result, 

both economic and environmental sustainability concerns 

have resulted in significant progress in aviation fuel 

efficiency improvements in recent times (Singh et al., 

2018). The airlines and the aircraft manufacturers have 

invested in new technologies and strategies to reduce fuel 

consumption and the related emissions (Zou et al., 2016). 

Aircraft fuel burn is highly correlated with emissions 

whilst also directly contributing to transport externalities 

(Park & O’Kelly, 2014). 

Air pollution at an airport is also produced from the 

ground service equipment (GSE) used during aircraft 

turnaround and ground handling operations (Sameh & 

Scavussi dos Santos, 2018; Testa et al., 2014). Ground 

service equipment (GSE) is any piece of mobile 
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equipment, whether powered or self-propelled, that is 

purpose designed, built, and used for the ground handling, 

servicing, or field maintenance of civil transport aircraft on 

the ramp or apron area of an airport (International 

Organization for Standardization, 2014). Accordingly, the 

ground service equipment (GSE) carbon dioxide (CO2) 

emissions can also be significant at airports (International 

Airport Review, 2010). 

2.2 Carbon Offsetting and Reduction Scheme for 

International Aviation (CORSIA)  

In October 2016, the Member States of the International 

Civil Aviation Organization (ICAO) reached a decision to 

adopt a world-wide market-based measure for aviation 

emissions (Attanasio, 2018; Scheelhaase et al., 2018). In 

2021, an increasing share of the carbon emission growth in 

international air transport will be subject to offsetting 

under the ICAO “Carbon Offsetting and Reduction 

Scheme for International Aviation” (CORSIA) program 

(Maertens et al., 2019). CORSIA is a worldwide based 

market-based measure that has been designed to offset 

international aviation carbon dioxide (CO2) emissions to 

stabilize the levels of such emissions from 2020 onwards. 

The offsetting of carbon dioxide (CO2) emissions in the air 

transport industry will be achieved through the acquisition 

and cancelation of emissions units from the global carbon 

market by aircraft operators (International Civil Aviation 

Organization, 2021). The CORSIA program will be rolled 

out in three phases with the pilot phase operating from 

2021-2023. The first phase will be from 2024 to 2026. 

Both the pilot and first phases are voluntary. The second 

phase of the program is targeted from 2027 to 2035 (Javed 

et al., 2019). Following the pilot and first phase, a second 

mandatory scheme will enter in effect for all ICAO 

Member States, except for some least developed countries 

(Scott & Trimarchi, 2020). The COVID-19 pandemic 

resulted in a very significant decline in the global aviation 

industry traffic (Czerny et al., 2021; Li, 2021; Liu et al., 

2020) and, as a result, the International Civil Aviation 

Organization (ICAO) adjusted its CORSIA program by 

removing 2020 emissions from the baseline, which are 

now based on 2019 emission levels (Zhang et al., 2021). 

The voluntary pilot period for ICAO’s CORSIA program 

became effective as of 2021 and will become mandatory 

for all airlines from 2027 onwards (Singapore Airlines, 

2021). 

2.3 Offsetting of Carbon Emissions by Airline 

Passengers  

Carbon offsetting has become an integral element of the 

airline industry strategy to reduce its carbon emissions 

(Becken & Mackey, 2017). Consequently, airlines are now 

offering carbon offset schemes for their passengers so that 

they can reduce their carbon footprint (Chen, 2013; Ritchie 

et al., 2020; Zhang et al., 2019). Voluntary carbon 

offsetting by airline passengers is a useful measure that 

could help reduce environmental damage caused by air 

travel (Babakhani et al., 2017). In the global airline 

industry, carbon offsetting is a means for individuals or 

firms, in this case airline passengers and corporate 

customers, to “neutralize” their proportion of an aircraft’s 

carbon emissions on a particular journey through an 

investment in carbon reduction projects (International Air 

Transport Association, 2021b). The principle of carbon 

offsetting is that the emissions for each flight are allocated 

amongst the passengers. Each passenger can therefore pay 

to offset the emissions caused by their portion of the 

flight’s emissions. Passengers can offset their emissions 

through an investment in carbon reduction projects that 

generate carbon credits (International Air Transport 

Association, 2016).  

Passengers participating in carbon offset programs can 

purchase carbon credits generated by certified renewable 

energy and energy efficiency projects in developing 

countries. These projects have been verified that they will 

reduce greenhouse gas emissions. A carbon credit is a 

permit that represents one tonne of carbon dioxide (CO2) 

that has either been removed from the atmosphere or 

alternatively saved from being emitted. Once used these 

carbon credits are subsequently “cancelled” on an official 

register to ensure that they cannot be sold or used again 

(International Air Transport Association, 2016).   

Carbon credits establish a market for the reduction in 

greenhouse emissions by providing a monetary value to 

the cost of polluting the air (International Air Transport 

Association, 2016). There are two major types of carbon 

credits: certified emission reductions (CERs) and 

voluntary emission reductions (VERs) (Bayon et al., 2009; 

Harris, 2019). 

2.4 The Greenhouse Gas Protocol  

The Greenhouse Gas Protocol has established a 

comprehensive global standardized framework to measure 

and manage greenhouse gas (GHG) emissions from both 

the private and public sectors, through value chains, and 

mitigation actions (Greenhouse Gas Protocol, 2021). The 

Greenhouse Gas Protocol categorizes greenhouse gases 

into both direct and indirect emissions and further 

categorizes them into Scope 1, Scope 2, and Scope 3 

emissions (Jones, 2009). Scope 1, direct emissions, 

includes those emissions from sources that are owned or 

controlled by the firm (Girella, 2018; Vásquez et al., 

2015). Scope 2, indirect emissions, come from the 

purchase of electricity, heat, steam or cooling. Scope 3 

emissions are all the other indirect emissions that arise 
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from the consequences of the various activities undertaken 

by a firm but occur from sources that are not owned nor 

controlled by that firm (Mazhar et al., 2019).   

Although there are variations in air quality regulations by 

country (Budd, 2017), airlines are now increasingly 

recording and reporting emissions in terms of Scope 1, 

Scope 2, or Scope 3 emissions. Finnair, the case airline in 

the present study, is one such airline that follows this 

practice.   

2.5 Reduction in Aircraft Weight   

In recent times, airlines from around the world have 

implemented a range of measures that have been designed 

to lower the weight of their aircraft, and thus, reduce fuel 

burn and the associated harmful emissions. The weight 

saving initiatives include the correct stowage of items to 

avoid unnecessarily ordering catering supplies and other 

in-flight service equipment, the removal of rubbish, and 

the reduction in on-board company materials. In addition, 

airlines have implemented potable water strategies 

whereby they carefully optimize the water uplift on flights 

to satisfy passenger requirements whilst at the same time 

achieving fuel and emissions savings from the lower the 

aircraft weight (Baxter, 2016). 

2.6 Sustainable Airline Waste Management   

Airlines produce substantial volumes of waste which 

typically includes food and drink containers, newspapers 

and magazines, food waste (from offices, 

lounges/cafeterias, and in-flight services), light bulbs, 

printer toner, paper, documents, and computer print outs 

(Baxter et al., 2018). Deplaned aircraft waste is waste that 

originates on an airline’s flights. Cabin waste is comprised 

of two principal streams: cleaning waste and catering 

(galley) waste (International Air Transport Association, 

2021a). The volume and characteristics of waste generated 

on an aircraft are normally dependent upon the length of 

the flight being operated (Chandrappa & Das, 2012).  

Airlines often dispose of their wastes through recycling, 

incineration, composting, or by landfill (Baxter et al., 

2021). When recycling waste, the waste fraction is utilized 

again to produce consumer goods or other products. 

Recycling of wastes may also include the conversion of 

waste into energy through thermal treatment (processing) 

(Fulekar, 2010; Skrifvars & Åkesson, 2016). Energy 

recovery reduces the volume of waste that is disposed by 

landfill and produces useable energy, in terms of heat, 

electricity or fuel, through a variety of processes. These 

processes include combustion, gasification, pyrolysis, and 

anaerobic digestion (Rahman et al., 2017). With 

incineration the waste fraction is incinerated. During waste 

incineration, there are substantial emissions of carbon 

dioxide (CO2) (Reinhardt et al., 2008; Tarczay et al., 

2011). There may also be smaller amounts of methane and 

nitrous oxide emissions (Tarczay et al., 2011). Composting 

waste is a process whereby the organic portion of solid 

waste is converted into a humus-like product. The final 

product, which is inert in nature, can be utilized as a soil 

conditioner or for landfill cover (Harper, 2004, p. 3). There 

are several advantages associated with the composting of 

rubbish: lower operational costs, lessened environmental 

pollution, as well as the beneficial use of the end products 

(Taiwo, 2011). Wastes disposed by landfill undergo 

biological, chemical, and physical transformations that 

result in changes in solid, liquid (leachate), and gas phases 

(Pawlowska, 2014). Disposal in landfill sites is regarded as 

the least desirable option (Barlow & Morgan, 2013; 

Manahan, 2011; Pitt and Smith, 2003). 

2.7 The use of Sustainable Aviation Biofuels  

In recent times, there has been a growing trend by airlines 

to use aviation biofuel as an environmental sustainability 

measure (Baxter et al., 2020; Dodd & Yengin, 2021; 

Neuling & Kaltschmitt, 2018).  Concerns associated with 

climate change and energy supply have been driving the 

production of more sustainable aviation fuels (Brooks et 

al., 2016). Accordingly, alternative jet fuel (AJF) 

technologies have gained considerable interest as a way for 

the industry to achieve large, near-term emissions 

reductions (Staples et al., 2014). Sustainable jet fuels 

represent an especially important element in the airline 

industry’s strategy to reduce their carbon emissions (Gegg 

et al., 2014; Schäfer, 2016). Depending upon the raw 

material used in its production, biofuels can reduce carbon 

dioxide (CO2) emissions by 60-80% (Bioenergy 

International, 2019; Tavares Kennedy, 2019). 

Aviation biofuels are therefore becoming an important 

substitute for fossil fuel in the airline industry as they offer 

several advantages including sustainability, they are 

environmentally friendly, and they offer good adaptability 

(Su et al., 2015). In addition, the replacement of fossil 

fuels by jet-biofuels is one of the primary strategies to 

decrease carbon dioxide (CO2) emissions by 50% by 2050 

(Bauen & Nattrass, 2018; Dodd et al., 2018). Thus, the 

aviation industry has recognized the importance of 

sustainable biofuels as being the key long-term technology 

for decarbonizing aviation (Fregnani & Andrade, 2017). 

 

III. RESEARCH METHODOLOGY 

3.1 Research Method  

This study used an instrumental case study research 

approach. An instrumental case study is a research 

approach that facilitates the understanding of a 

phenomenon (Grandy, 2010). An instrumental case study 
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is also the study of a specific case, for example, a firm, that 

provides insights into a specific issue, redraws 

generalizations, or builds theory (Stake, 1995, 2005). The 

goal of the case study approach is to expand and build 

theories rather than perform statistical analysis to test a 

study’s specific hypothesis (Rahim & Baksh, 2003). The 

present study was designed around the established theory 

of sustainable (green) aviation management (Abdullah et 

al., 2016; Agarwal, 2009, 2012; Budd et al., 2020; Dryer, 

2017; Palmer, 2020).   

3.2 Data Collection 

Data for the study was obtained from a range of 

documents: Finnair’s annual sustainability reports, 

Finnair’s annual reports, media releases, and the airline’s 

websites. These documents provided the sources of the 

study’s case evidence. A comprehensive search of the 

leading air transport journals and magazines was also 

conducted in the study. A search of the SCOPUS and 

Google Scholar databases was also conducted.  

The key words used in the database searches included 

“Finnair environmental responsibility policy”, “Finnair 

passenger carbon offset program”, “Finnair’s membership 

of CORSIA”, “Finnair aircraft fleet fuel efficiency”, 

“Finnair’s aircraft fleet modernization”, “Finnair annual 

Scope 1, 2 and 3 carbon dioxide emissions (CO2)”, 

“Finnair sustainable waste management” and “Finnair 

carbon neutrality measures”, “Finnair’s use of sustainable 

aviation biofuels”. 

This study used secondary data. The three principles of 

data collection as recommended by Yin (2018) were 

followed: the use of multiple sources of case evidence, 

creation of a database on the subject and the establishment 

of a chain of evidence. 

3.3 Data Analysis  

Document analysis was used to examine the data collected 

for the case study. Document analysis is extensively used 

in case studies (Grant, 2019; Monios, 2016) and focuses on 

the information and data from formal documents and 

company records collected for the case study (Baxter, 

2021; Ramon Gil-Garcia, 2012). The effective use of 

documents gathered for a study is dependent on them 

being appraised in terms of four key criteria: authenticity, 

credibility, representativeness and meaning (Scott, 2004, 

2014). 

Prior to commencing the formal analysis of the gathered 

documents, the soundness and authorship was assessed 

(Scott, 2004). According to Scott and Marshall (2009, 

p.188), “soundness refers to whether the document is 

complete and whether it is an original and sound copy”. 

Authorship of documents relates to such issues as 

collective or institutional authorship. In this study the 

source of the case study documents was Finnair. When 

conducting document analysis in a study, it is necessary to 

interpret the understanding and the context within which 

the document was produced. This enables the researcher(s) 

to interpret the meaning of the document. The evidence 

found in the documents collected and used in the study 

were all clear and comprehensible (Baxter, 2021; van 

Schoor, 2017).   

The document analysis was conducted in six distinct 

stages. The first stage involved planning the types and 

required documentation and ascertaining their availability. 

The second stage in the document analysis process 

involved gathering the documents and developing and 

implementing a scheme for the document management. 

Following the conclusion of Stage 2, the documents were 

reviewed to assess their authenticity, credibility and to 

identify any potential bias. In the subsequent stage, the 

content of the collected documents was interrogated, and 

the key themes and issues were identified and were 

incorporated into the case study. Stage 5 involved 

reflection and refinement to identify any difficulties 

associated with the documents, reviewing sources, as well 

as exploring the documents content. The analysis of the 

data was completed in Stage 6 of the document analysis 

process (O’Leary, 2004). 

All the gathered documents were downloaded and stored 

in a case study database (Yin, 2018). The documents 

gathered for the study were all in English. Each document 

was carefully read, and key themes were coded and 

recorded. Documents were collected from multiple 

sources. This approach helped verify the themes that were 

detected in the documents that were used in the study 

(Baxter, 2021; Kitamura, 2019). 

 

IV. RESULTS 

4.1 A Brief Overview of Finnair 

Finnair was established by private interests as Aero O/Y 

on 1 November 1923. The airline commenced operations 

on 20 March 1924 with a service from Reval in Estonia, 

and shortly thereafter a Helsinki-Stockholm service via 

Turku was started in conjunction with ABA of Sweden 

(Chant, 1997; Green & Swanborough, 1975). The airline 

operated exclusively with seaplanes prior to the opening of 

Finland’s first airports in 1936 (Taylor & Young, 1975). In 

the immediate post World War II years, the airline 

operated a fleet of ex-military Douglas DC3 aircraft. 

Services were expanded to other European countries. The 

Finnish Government commenced purchasing stock in the 

airline in the 1950s and 1960s, and today the airline is 

substantially government owned (Brimson, 1985). 
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In 1986, the airline changed its name to Finnair. At this 

point of time the company was seeking to establish a more 

distinctive, nationalistic image (Brimson, 1985).  Finnair 

joined the major global airline alliance oneworld in 

September 1999 (Hayward, 2019). 

Today, Finnair is a full-service network carrier (FSNC) 

that specializes in both passenger and air cargo 

transportation. According to Ehmer et al. (2008, p. 5), a 

“full-service network carrier is an airline that focuses on 

providing a wide range of pre-flight and onboard services, 

including different service classes, and connecting flights”. 

Finnair also offers package tours under its Aurinkomatkat-

Suntours (later Aurinkomatkat) and Finnair Holidays 

brands. The cornerstone of Finnair’s sustainable, profitable 

growth strategy is the airline’s competitive geographical 

advantage, which enables the quickest connections in the 

growing market of air traffic between Asia and Europe 

(Finnair, 2019a, 2020a). At the time of the present study, 

the Finnair aircraft fleet consisted of 80 aircraft, which 

included 16 state-of-the art Airbus A350-900XWB aircraft 

(Finnair, 2021c).   

4.2 Finnair Environmental Responsibility Policy  

Finnair’s environmental management is predicated upon 

the principle of continuous and systematic improvement. 

The company has identified the key environmental aspects 

arising from its operations, their impacts, risks, and 

opportunities involved, and has a range of targets related to 

them. Finnair aims to be an engaged leader in the field of 

environmental responsibility. As noted earlier, the airline 

is committed to the common goal of the global airline 

industry to achieve carbon neutral growth from 2020 and 

reduce the emissions from its flight operations by half by 

2050 from the 2005 level. Finnair aims to be a pioneer in 

evaluating, reducing, and reporting environmental impacts. 

The company is also fully committed to comply with 

existing environmental legislation; however, its 

environmental work aims at exceeding statutory 

requirements (Finnair, 2020b). 

Finnair is an active participant in civil aviation 

environmental committees as well as in industry 

workgroups in Finland and the Nordic countries. The 

airline actively promotes the necessity for the reduction of 

the aviation sector’s environmental load. The airline 

maintains an open dialogue with different stakeholders and 

aims to continuously develop its operations according to 

the latest available information. Where possible, Finnair 

implements new technologies as part of its environmental 

responsibility. Finnair regularly reports on the company's 

environmental impacts through its annual reports and as a 

part of the Carbon Disclosure Project (CDP) (Finnair, 

2020b). 

In 2016, Finnair became a part of the International Civil 

Aviation Organization’s “Carbon Offsetting and Reduction 

Scheme for International Aviation” (CORSIA) (Finnair, 

2018b). All the company's environmental goals, targets, 

impacts, and promotion are managed and continuously 

developed through Finnair’s “Environmental Management 

System” (EMS). The EMS system complies with the 

International Air Transport Association (IATA), the peak 

global airline body, “Environmental Assessment Program 

(IEnvA) Stage 2” as well as the ISO 14001:2015 

Environmental Management System standard. IEnvA is an 

environmental management program that was developed 

by IATA specifically for airlines. Finnair's use of this 

program enables them to make use of the best industry 

practices in the industry (Finnair, 2020b). 

Finnair considers all environmental aspects and impacts in 

all its flight and ground operations. In addition to the 

energy solutions that help reduce the company's 

environmental load, Finnair’s environmental strategy also 

includes the implementation of circular economy 

principals as well as the preservation and promotion of 

natural diversity. The latter is known as biodiversity 

thinking (Finnair, 2020b). 

During the period 2020 to 2025, Finnair will be investing 

€60 million in sustainability related measures (Air 

Transport Action Group, 2020; Centre for Aviation, 2020). 

This investment is in addition to the mandatory European 

Union Emissions Trading Scheme (ETS) and 

other environment related payments (Centre for Aviation, 

2020).  Effective from 1st January 2012, the European 

Union decided to include the aviation industry in the 

European Union Emission Trading Scheme (EU-ETS). 

This decision was in accordance with the Directive 

101/2008/EC (Li & Tang, 2017; Meleo et al., 2016; Nava 

et al., 2018). 

4.3 Finnair Annual Carbon Footprint    

Virtually all of Finnair Group’s greenhouse gas (GHG) 

emissions arise from the airline's flight operations. In 

2015, as part of the implementation of the company’s new 

IEnvA Environmental Management System (EMS), 

Finnair updated its carbon dioxide (CO2) reduction target. 

Finnair committed to reducing its carbon dioxide (CO2) 

emissions by 20% per one hundred tonne kilometres flown 

from the 2009 level by 2017 (Finnair, 2015). Finnair’s 

long-term efficiency target has subsequently been to 

reduce carbon emissions by 17% relative to the revenue 

tonne kilometres (RTKs) from 2013 levels by the end of 

2020. At the end of the 2019, the airline's emission 

efficiency had decreased by 8.8% and Finnair predicts it 

can reach 12–13% reduction by 2020 leaving the 

performance 4–5% short from the original emissions 
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reductions target. The principal reason for this is that 

Finnair has been growing faster than the market in general 

and the original aircraft fleet renewal schedule from some 

time ago has changed from the previously estimated 

aircraft fleet requirements (Finnair, 2020b).  

Figure 1 presents Finnair’s annual Scope 1 direct carbon 

dioxide (CO2) emissions from aircraft jet fuel usage over 

the period 2010 to 2019. As can be observed in Figure 1, 

Finnair’s annual Scope 1 direct carbon dioxide (CO2) 

emissions from jet fuel usage have predominantly 

increased over the study period reflecting the growth in the 

aircraft fleet and the airline’s route network expansion. 

The largest increases occurred in 2011 (13.55%), 2015 

(13.52%), and 2018 (11.89%), respectively (Figure 1). 

Figure 1 also shows that there were several years where 

the annual Scope 1 direct carbon dioxide (CO2) emissions 

from jet fuel usage declined, with the largest decline 

occurring in -5.51%. Small decreases were also recorded 

in 2012 (-1.9%) and 2014 (-0.90%) (Figure 1).    

 

Fig.1: Finnair’s total annual Scope 1 carbon dioxide 

(CO2) emissions from jet fuel: 2010-2019. Data derived 

from Finnair (2013, 2015, 2019b, 2020b). 

 

Figure 2 presents Finnair’s annual Scope 1 carbon dioxide 

(CO2) direct emissions from ground vehicle fuel usage 

over the period 2015 to 2019. As can be observed in 

Figure 2, there was a decline in the carbon dioxide (CO2) 

levels from 2010 to 2014, with the largest annual fall in 

carbon dioxide (CO2) emissions occurring in 2013 (a 

reduction of 83.65%). In 2015 and 2016, the annual carbon 

dioxide (CO2) emission levels remained relatively 

constant. There was, however, an increase of 229% in 

carbon dioxide (CO2) emissions in 2017, reflecting higher 

ground vehicle and equipment usage. During 2019, the 

level of carbon dioxide (CO2) emissions once again 

declined (11.52%), reflecting the use of more 

environmentally friendly ground vehicles and equipment 

(Figure 2).  During the study period, Finnair was 

transitioning from diesel powered vehicles and ground 

service equipment (GSE) to electric powered vehicles, 

which will result in lower levels of carbon dioxide (CO2) 

emissions. The electrification of vehicles and ground 

service equipment used at airports results in lower carbon 

dioxide (CO2) emissions (Gellings, 2011). 

 

Fig.2: Finnair’s total annual Scope 1 carbon dioxide 

(CO2) emissions from fuel for ground vehicles and 

equipment: 2010-2019. Data derived from Finnair (2013, 

2015, 2019b, 2020b). 

 

In Finland, the energy consumption of buildings accounts 

for over a third of total greenhouse gas (GHG) emissions. 

Finnair uses various measures, for example, repairs, 

alterations, preventive maintenance together with user 

training, to ensure the energy efficiency of its business 

premises and to mitigate the greenhouse gas emissions 

arising from the energy consumption of its buildings 

(Finnair, 2020b). Figure 3 presents Finnair’s annual Scope 

2 carbon dioxide (CO2) direct emissions from electricity 

usage from 2010 to 2019. As can be observed in Figure 3, 

there was a very large spike in Finnair’s annual Scope 2 

carbon dioxide (CO2) emissions from electricity in 2011, 

which increased by 434.5% on 2010 levels. There was a 

smaller increase recorded in 2012 of 16.54% (Figure 3). 

Figure 3 also shows that from 2013 to 2015, Finnair’s 

annual Scope 2 carbon dioxide (CO2) direct emissions 

from electricity usage declined each year reflecting more 

favorable electricity usage. However, over the period 2016 

to 2018, the annual Scope 2 direct carbon dioxide (CO2) 

emissions from electricity increased each year which could 

be attributed to greater electricity requirements. However, 

in 2019, Finnair’s annual Scope 2 direct carbon dioxide 

(CO2) emissions from electricity usage decreased by 

26.93%, the second largest decrease recorded in the study 

period. This could be contributed to the lower electricity 

requirement by the airline in 2019 (Figure 3). 
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Fig.3: Finnair’s total annual Scope 2 carbon dioxide 

(CO2) emissions from electricity: 2010-2019. Data derived 

from Finnair (2013, 2015, 2019b, 2020b). 

 

Figure 4 presents Finnair’s annual Scope 2 direct carbon 

dioxide (CO2) emissions from heating facilities usage over 

the period 2010 to 2019. Finland’s climate is characterized 

by long, cold winters (Climates to Travel, 2021). As can be 

seen in Figure 4, the largest level of emissions from 

heating occurred in 2010. Finland’s 2009–2010 winter was 

the coldest experienced in the country since the 1986–1987 

winter (Finnish Meteorological Institute, 2011), and thus, 

there was a greater requirement for the heating of facilities 

in 2010. The second highest level of carbon dioxide (CO2) 

emissions from heating facilities occurred in 2012 with a 

26.59% increase on the 2011 levels. During 2012, there 

was a greater requirement for Finnair to heat their facilities 

due to the cold weather experienced in Finland (Figure 4). 

The total annual carbon dioxide (CO2) emissions from 

heating declined in 2013, 2014 and 2015, respectively. In 

2015, carbon dioxide (CO2) emissions from heating 

decreased by 55.53% on 2014 levels (Figure 4), which 

represented the largest single decline during the study 

period. However, the carbon dioxide (CO2) emissions from 

heating rose again in 2016 and 2017 reflecting greater 

heating requirements due to weather conditions before 

declining again in 2018 and 2019 (Figure 4). The lowest 

level of Scope 2 direct emissions from heating occurred in 

2019 (6,205 tonnes) (Figure 4). 

Prior to examining Finnair’s annual Scope 3 carbon 

dioxide (CO2) emissions, it is important to note that 

Finnair (2020b) have observed that the greenhouse gas 

(GHG) emissions arising from the production and transport 

of jet fuel constitute a significant proportion of the airline's 

indirect greenhouse gas (GHG) emissions balance. In 

addition, any business travel made on another airline's 

services is also reported under the airline’s Scope 3 

indirect carbon dioxide (CO2) emissions.  

 

 

Fig.4: Finnair’s total annual Scope 2 carbon dioxide 

(CO2) emissions from heating: 2010-2019. Data derived 

from Finnair (2013, 2015, 2019b, 2020b). 

 

Figure 5 presents Finnair’s annual Scope 3 indirect carbon 

dioxide (CO2) emissions from 2015 to 2019. As can be 

observed in Figure 5, the annual Scope 3 indirect carbon 

dioxide (CO2) emissions have increased on year-on-year 

basis. This is illustrated by the year-on-year percentage 

change line being all positive.  During this period, the 

largest increase occurred in 2018 when the company’s 

total annual Scope 3 emissions increased by 11.97%. 

However, in 2019 the total annual Scope 3 carbon dioxide 

(CO2) emissions increased at a lower rate (9.77%) than 

that recorded in 2018 (Figure 5).  

There have been a range of factors that influenced the 

annual Scope 3 emissions over the study period. The 

indirect greenhouse gas emissions arising from the 

manufacture of four Airbus A350-900XWB aircraft 

amounted to an estimated 8,484 tonnes of carbon dioxide 

(CO2) that were included in Finnair’s emissions balance in 

2016. At the end of 2016, Finnair had a total fleet of 708 

leased cars. Their combined emissions amounted to 1,663 

tonnes of carbon dioxide (CO2), which was 4.5% higher 

than in 2015. Finnair’s indirect carbon dioxide (CO2) 

balance also included the air cargo capacity that was 

purchased from other airlines by Finnair Cargo, Finnair’s 

air cargo division. In 2016, this additional air cargo 

capacity produced around 8,943 tonnes of carbon dioxide 

(CO2) emissions. The amount of these emissions includes 

cargo flights that were operated solely for Finnair Cargo 

(Finnair, 2017). The greenhouse gas emissions associated 

with the production and transportation of jet fuel amounted 

to an estimated 632,974 tonnes of carbon dioxide (CO2) in 

2017. The indirect greenhouse gas emissions arising from 

the manufacture of seven Airbus A321 and four Airbus 

A350-900XWB aircraft amounted to an estimated 13,077 

tonnes of carbon dioxide (CO2) in 2017 (Finnair, 2018a). 

The greenhouse gas (GHG) emissions associated with the 

production and transport of jet fuel amounted to around 

https://dx.doi.org/10.22161/ijeab.66.38


Glenn Baxter                                                         International Journal of Environment, Agriculture and Biotechnology, 6(6)-2021 

ISSN: 2456-1878 (Int. J. Environ. Agric. Biotech.) 

https://dx.doi.org/10.22161/ijeab.66.38                                                                                                                                               360 

701,701 tonnes of carbon dioxide (CO2) in 2018 (Finnair, 

2019b) (Figure 5). 

Finnair Cargo purchases transport services from trucking 

firms, and the statistical practices of these firms at the time 

of the present study did not allow the actual emissions to 

be calculated. Finnair Cargo’s main trucking partners use 

vehicles classified as EURO 4 as a minimum (Finnair, 

2020b). 

 

Fig.5: Finnair’s total annual Scope 3 carbon dioxide 

(CO2) emissions: 2010-2019. Note: data prior to 2015 is 

not available. Data derived from Finnair (2015, 2019b, 

2020b). 

 

Figure 6 shows Finnair’s annual carbon dioxide (CO2) 

emissions per revenue passenger kilometre (RPK) 

performed (RPK) from 2010-2019. Revenue passenger 

kilometres (RPKs) are a measure of airline output and can 

be obtained by multiplying the number of passengers by 

the distance (kilometres) flown (Dileep & Kurien, 2022). 

During the study period, the carbon dioxide (CO2) 

emissions per revenue passenger kilometre performed 

(RPKs) largely exhibited a downward trend, which is 

illustrated by the year-on-year percentage change line 

being more negative than positive. As can be observed in 

Figure 6, the annual carbon dioxide (CO2) emissions per 

revenue passenger kilometre performed (RPK) declined 

over the period 2011 to 2014. In 2015, the annual carbon 

dioxide (CO2) emissions per revenue passenger kilometre 

performed (RPK) increased by 32.97%, the largest single 

annual increase recorded in the study period. Having 

peaked in 2015, the annual carbon dioxide (CO2) 

emissions per revenue passenger kilometre performed 

(RPK) exhibited a downward trend from 2016 to 2019 

(Figure 6). Figure 6 also shows that Finnair’s carbon 

dioxide (CO2) emissions per revenue passenger kilometre 

performed (RPK) have declined from a high of 125.91 

grams in 2015 to 113.01 grams in 2019. This favorable 

trend could be attributed to the operation of the modern, 

state-of-the art aircraft, for example, the Airbus A350-

900XWB, which offer lower carbon dioxide (CO2) 

emissions when compared with previous generation 

aircraft. In addition, Finnair’s annual RPKs have grown 

strongly reflecting greater passenger patronage. Also, 

during the study period, Finnair expanded its route 

network which provided the airline with the opportunity to 

grow its annual revenue passenger kilometres (RPKs) 

performed. 

 

Fig.6: Finnair’s total annual carbon dioxide (CO2) 

emissions per revenue passenger kilometre (RPK): 2010-

2019. Data derived from Finnair (2013, 2015, 2019a, 

2019b, 2020b). 

 

Figure 7 presents Finnair’s annual carbon dioxide (CO2) 

emissions per available seat kilometre for the period 2010-

2019. An available seat kilometre (ASK) is a measure of 

an airline’s flight’s passenger carrying capacity. ASKs are 

calculated by multiplying the number of seats on an 

aircraft by the distance that the aircraft has flown 

(Heshmati & Kim, 2016; Vasigh et al., 2015). Figure 7 

shows that Finnair’s annual carbon dioxide (CO2) 

emissions per available seat kilometre declined during the 

period 2010 to 2014. In 2015, there was, however, a 

pronounced spike of 32.97% (Figure 7). This was the only 

increase recorded during the study period. Since 2015, 

there has been a consistent downward annual decrease in 

Finnair’s annual carbon dioxide (CO2) emissions per 

available seat kilometre from the high of 125.91 grams in 

2015 to 113.01 grams in 2019 (Figure 7). Despite the 

growth in passenger capacity (ASKs) arising from 

Finnair’s route network expansion, the operation of a 

modern, state-of-the art aircraft fleet over the enlarged 

route network has contributed to this favorable trend in 

lower carbon dioxide (CO2) emissions per ASK since 

2015. 
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Fig.7: Finnair’s total annual carbon dioxide (CO2) 

emissions per available seat kilometre (ASK): 2010-2019. 

Data derived from Finnair (2013, 2015, 2019a, 2019b, 

2020b). 

4.4 Acquisition of a Modern, Fuel-Efficient Aircraft 

Fleet   

Modern aircraft are regarded as being more fuel-efficient 

and quieter than previous generation aircraft, and thus, 

Finnair’s most significant environmental action has been 

its continuous, ongoing investments in a modern aircraft 

fleet (Finnair, 2020b). In addition, the next-generation 

aircraft, such as, the Airbus A350-900XWB, consume 

around 20–25 per cent less fuel than their predecessors, 

whilst the aircraft's carbon dioxide (CO2) emissions 

decline by a corresponding amount (Finnair, 2019b). 

In June 2010, Finnair announced its plans to replace four 

Boeing 757 aircraft with five Airbus A321 aircraft, fitted 

with sharklet wingtips, becoming the launch customer for 

the modified aircraft type. The “Sharklets” are designed to 

reduce the aircraft’s fuel consumption by up to 4% 

(Kaminski-Morrow, 2010). The “Sharklet” equipped 

Airbus A321 aircraft has the lowest emissions in its class 

(Kainulainen, 2013).  In September 2013, Finnair took 

delivery of the first “Sharklets” equipped Airbus A321 

aircraft (Airbus, 2013). 

Finnair was also the launch customer for the Airbus A350-

900XWB aircraft, and in 2007 placed an order for 11 

aircraft, with the option to acquire a for further eight 

(Airbus, 2014). The fleet investment, which was the most 

significant in the company’s history, saw Finnair take 

delivery of a total of 19 Airbus A350-900 XWB aircraft. 

These aircraft support the company’s target of reducing 

carbon dioxide (CO2) emissions by 17% per cent per 

revenue tonne kilometre (RTK) flown by the end of 2020, 

using 2013 as the baseline year (Finnair, 2019b). Revenue 

tonne kilometres are the product of the revenue earning 

load as measured in tonnes and the distance over which the 

revenue load was carried (Cole, 2001). A revenue tonne 

kilometre (RTK) is one tonne carried one kilometre 

(Holloway, 2016).  

In September 2013, Finnair made important progress 

toward the company's twin goals of fuel-efficiency and 

greener operations when it became the world’s first 

commercial operator of Airbus A321 aircraft equipped 

with new, fuel-saving Sharklet wing tip devices. A total of 

three Airbus A321s with Sharklets entered the fleet in 

2013 (Finnair, 2014). During 2014, Finnair retired the last 

of its Boeing B757 aircraft and replaced these with Airbus 

A321 equipped with the new, fuel saving Airbus A321 

aircraft equipped with the “Sharklet” winglets (Finnair, 

2015). During 2015, Finnair took delivery of its first 

Airbus A350-900XWB aircraft on 7 October 2015 

(Finnair, 2016). Finnair took delivery of four new Airbus 

A350-900 XWB aircraft during 2016. The airline had a 

fleet of seven of these aircraft as at the end of 2016. 

During 2016, three Airbus A340-300 widebody aircraft 

and two Embraer E170 narrow body aircraft were retired 

from the airline's fleet (Finnair, 2017). 

In 2017, Finnair completed the first phase of its long-haul 

aircraft fleet renewal, when four new Airbus 350-900XWB 

aircraft joined the fleet, increasing the number of Airbus 

350-900XWB to eleven. Finnair also took delivery of 

seven new leased Airbus A321 aircraft (Finnair, 2018a). In 

addition to one new Airbus A350-900XWB aircraft, the 

airline also added one new Airbus A321 to its fleet in 2018 

(Finnair, 2019b). Finnair added two new A350-900XWB 

aircraft in 2019, bringing its total fleet of A350s to 14 

(Finnair, 2020b). 

During the period 2020-2025, Finnair will be investing a 

further € 3.5-4 billion on aircraft fleet renewal and growth. 

Finnair envisages that its fleet renewal will reduce carbon 

dioxide (CO2) emissions on its European services by 10-

15% per annum (Finnair, 2020b; Otley, 2020). The new 

Airbus A350-900XWB aircraft will also enable Finnair to 

reduce its carbon dioxide (CO2) emissions on the routes 

that the aircraft are operated on. 

4.5 Finnair Fuel Efficiency Measures to Mitigate 

Greenhouse (GHG) Gas Emissions   

Finnair monitors the fuel efficiency of its flights 

principally by the aircraft payload indicator revenue tonne 

kilometres (RTK), which considers the passenger load 

factor, the total enplaned air cargo consignments 

transported, as well as the distance between the origin and 

destination of the flight. A revenue tonne-kilometre (RTK) 

is an output measure in the airline industry and is defined 

as a tonne of payload flown over one kilometre (Shaw, 

2016). Finnair’s fuel efficiency is achieved through highly 

fuel-efficient flight planning, reductions in the weight of 

the aircraft operated, and operating each flight as fuel 
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efficiently as possible. The airline’s pilots play a key role 

in this as they have a considerable impact on fuel burn, and 

thus, on the carbon dioxide (CO2) emissions produced 

during flights. In addition, the flexible deployment of the 

Finnair Airbus fleet, makes it possible for Finnair to 

allocate an optimal aircraft type to each route on any given 

day of the year (Finnair, 2020b).  

As compared with the 2005 fuel efficiency rate, Finnair 

has improved its aircraft fleets’ fuel efficiency by 27.2% 

over the period 2005 to 2019. This equates to a 2.3% 

annual reduction (Finnair, 2020b). Considering the 

relationship between fuel burn and greenhouse gas (GHG) 

emissions (Craggs & Gilbert, 2018), the fuel efficiency 

achieved by Finnair will not only result in lower fuel costs 

but will also lead to lower emissions of greenhouse gases 

(GHGs) and their associated impact on the environment. 

Indeed, a 2% increase in Finnair’s fuel efficiency 

corresponds to around 15 million kilograms of annual fuel 

savings, which in turn equates to a reduction of nearly 

50,000 tonnes of carbon dioxide (CO2) emissions (Finnair, 

2015). 

 

4.6 Finnair Sustainable Waste Management Program    

As part of its environmental management policy, Finnair 

has set a goal to include circular economy principles in all 

its business operations increasing waste recovery, cost 

efficiency and safety. The airline also plans to reduce the 

volume of waste generated. As a starting point the airline 

has prescribed long-term targets aiming for inflight 

catering sustainability. There have been ongoing actions 

directed at achieving this goal with some of the first 

definitive changes being a reduction in the use of single 

packaged milk, the introduction of cardboard packaged hot 

meals to replace “cPET” casseroles, the reduction in 

plastic amenity kits, and redesigning the packaging of the 

onboard sales selection (the Nordic Kitchen Brand). At the 

time of the current study, these changes had resulted in the 

annual reduction of 80.0 tonnes of wastes annually. 

Furthermore, in adopting and implementing the circular 

economy principles, Finnair aims to recycle at least 50% 

of the plastics returning to its Helsinki Airport hub. In 

addition, recycled materials as part of its service design, 

for example, salad containers and business class slippers, 

are being made from recycled polyethylene terephthalate 

(PET) (Finnair, 2020b). 

As a result of contagious animal health concerns and 

regulations in place some parts of Finnair's waste flows are 

considered unsafe for material recycling or for biogas 

production. All in-flight wastes arriving at Helsinki 

Airport are reused either as energy, heat, biogas, manure, 

or material, importantly, most importantly, no waste is 

disposed to landfill (Finnair, 2020b). As previously noted, 

the disposal of waste to landfill is viewed as being the least 

preferable method in sustainable waste management 

(Barlow & Morgan, 2013; Bolton & Rousta, 2019). 

The airline’s sustainable waste management policy will 

also play an important role in the airline achieving its 

objective of being “carbon neutral” by 2045. In this regard, 

Finnair (2021b) aims to reduce at least 50% of single-use 

plastics out of the business by the end of 2022. This will 

enable the airline to reduce its annual plastic waste by 230 

tons. Finnair also plans to reduce its food waste by 50% in 

the same period (Finnair, 2021b; Otley, 2020). To offset 

carbon dioxide (CO2) emissions that are produced from 

meat production whilst also catering for changing tastes, 

more vegetarian options will be offered to passengers 

during 2020 (Green Air, 2020).   

4.7 Finnair Use of Sustainable Aviation Biofuels     

As previously noted, in recent times, there has been an 

increasing trend by airlines to use aviation biofuel as an 

environment sustainability measure (Baxter et al., 2020). 

Finnair is an active member of the “Nordic Initiative for 

Sustainable Aviation Working Group”. This working 

group is comprised of Nordic-based airlines, airport 

operators and government ministries who are working 

together with aircraft manufacturers to rapidly develop 

biofuel in the aviation industry (Finnair, 2020b). 

Finnair first operated flights using biofuel in 2011, On 23 

September 2014, Finnair’s flight from Helsinki to New 

York was operated using a more environmentally friendly 

biofuel mixture that was partly manufactured from used 

cooking oil (Finnair, 2015).  

In December 2019, Finnair announced that it would be 

contributing funding, along with other companies, that 

include Neste, to a feasibility study on a potential synthetic 

fuels pilot production plant in Eastern Finland. The 

industrial-scale pilot facility is based on power-to-x 

technology and the plant will be used to produce carbon-

neutral fuels for transportation. The main raw materials 

that will be used will be excess hydrogen produced by 

chemical company Kemira and carbon dioxide (CO2) from 

the Finnsementii cement facility, which is in Lappeenranta, 

located in southeastern Finland. Hydrogen and carbon 

dioxide (CO2) can be combined in a synthesis process to 

provide synthetic methanol. This methanol can 

subsequently be further processed into synthetic, emission-

free transportation fuels (Green Air, 2020). 

Also, during 2019, Finnair operated three biofuel powered 

flights, reducing carbon dioxide (CO2) emissions by 81.8 

tonnes (Finnair, 2020b, 2021a). As an element of its “Push 

for change” initiative launched in early 2019, Finnair used 

sustainable aviation fuels sourced from used cooking oil 
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on two flights from San Francisco to Helsinki under a 

purchase agreement with Shell, World Energy and 

SkyNRG (Green Air, 2020). 

At the time of the present study, Finnair was increasing its 

use of sustainable aviation fuels. By the end of 2025, the 

airline anticipates spending around €10 million annually 

on sustainable aviation fuels. Finnair’s aviation biofuel 

partner is Finland-based Neste, the world's largest 

producer of sustainable aviation fuels that are refined from 

waste. In addition, Finnair in conjunction with Neste and 

Finavia, are developing a model which will enable 

corporate customers to decrease the carbon dioxide (CO2) 

emissions of their travel using biofuel (Finnair, 2020b; 

Green Air, 2020). 

4.8 Finnair Use of Biodiesel for Ground Vehicles and 

Ground Service Equipment (GSE)      

Prior to examining Finnair’s strategy to mitigate carbon 

dioxide (CO2) emissions from its ground operations, it is 

important to note that a range of functions are performed 

during the time that that an aircraft spends on the ground 

and is being serviced in between flights. These functions 

include any combination or singular selection of the 

following activities: aircraft loading/unloading, cargo 

handling, lavatory services, aircraft marshalling, aircraft 

towing or pushback, aircraft fueling; and auxiliary ground 

power support (Thompson, 2007). To perform ground 

handling services, sophisticated technical equipment is 

required (Kazda & Caves, 2015; Roberts, 2018). This 

ground service equipment is typically powered by diesel 

engines. Vehicles used by airlines are also often petrol-

powered. 

Finnair’s environmental policy has included replacing the 

use of fossil fuels in ground vehicles and ground service 

equipment (GSE) with biodiesel powered equipment and 

vehicles. During 2019, all Finnair’s diesel driven ground 

service vehicles were running on biodiesel. This resulted in 

an annual reduction of 155 tonnes of carbon dioxide (CO2) 

emissions (Finnair, 2020b). Biofuels can reduce a firm’s 

consumption of fossil fuels, and hence, reduce carbon 

dioxide (CO2) emissions. This is because biofuels are 

carbon neutral (Hanaki & Portugal-Pereira, 2018). Finnair 

is also using some electric powered ground vehicle and 

ground service equipment (GSE) fleet (Finnair, 2020b). 

4.9 Passenger Carbon Dioxide (CO2) Emissions Offset 

Scheme  

Finnair has introduced a carbon offsetting scheme for its 

passengers, whereby passengers can offset their carbon 

dioxide (CO2) emissions through an emissions reduction 

project, and/or using sustainable aviation biofuels. 

Effective 1 September 2020, Finnair plans to offset carbon 

dioxide (CO2) emissions from its corporate customers. 

Finnair will also introduce new types of passenger tickets 

that will permit passengers to support aviation biofuels or 

other offsetting measures during 2020 (Finnair, 2021d). 

4.10 Reductions in Aircraft Weight  

Finnair has implemented a program to reduce the weight of 

its fleet of aircraft, as this weight reduction has a direct 

impact on fuel burn, and thus, aircraft emissions (Finnair, 

2021a). The use of new technology and high-quality 

lightweight materials has enabled Finnair to reduce the 

empty weight of its aircraft. For instance, in 2014, Finnair 

replaced all its baggage containers used on its narrow body 

aircraft with lightweight composite containers. In addition, 

weight is considered one of the key considerations in all 

procurement activities related to aircraft-related equipment 

(Finnair, 2015). 

Finnair has developed a new plan to remove unnecessary 

weight from the airline’s aircraft, with a target of reducing 

fuel consumption by 15,000 tonnes per year (Green Air, 

2020). As of the end of April 2020, Finnair will remove 

travel retail sales from its short-haul European services and 

instead will focus on pre-orders (Preston, 2020). This 

policy is expected to reduce on average 50-100 kg per 

flight and will result in a 70,000 kg saving in fuel 

consumption and 220,000 kg of carbon dioxide (CO2) 

emissions per year (Green Air, 2020). 

4.11 Implementation of the United Nations Sustainable 

Development Goals (SDGs)  

In 2015, all United Nations Member States adopted the 

“2030 Agenda for Sustainable Development” and its 

seventeen 17 Sustainable Development Goals (SDGs). 

Each SDG comprises a range of targets to be achieved by 

2030 (Katila et al., 2019; United Nations, 2021). The 

United Nations Sustainable Development Goals (SDGs) 

provide a framework for business and government to solve 

global economic, social, and environmental challenges 

(Air New Zealand, 2018).   

At the time of the present study, Finnair was contributing 

to all 17 Sustainable Development Goals (SDGs). The 

company has chosen to particularly focus on six SDGs 

which are the most relevant for its business: gender 

equality (SDG 5), industry innovation and infrastructure 

(SDG 9), responsible consumption and production (SDG 

12), climate action (SDG 13), peace, justice, and strong 

institutions (SDG 16), and partnerships for the goals (SDG 

17) (Finnair, 2021e). The SDG most pertinent to this study 

is SDG 13, that is, to take urgent action on climate change. 

 

V. CONCLUSION 

In conclusion, this study has examined the strategies 

defined and implemented by Finnair to meet its objective 
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of becoming a “carbon neutral” airline by 2045. To 

achieve the objectives of the study, Finnair was selected as 

the case airline. The research was undertaken using an in-

depth qualitative instrumental case study research 

approach. All the data collected for the study was 

examined using document analysis. The study was 

underpinned by a case study research framework that 

followed the recommendations of Yin (2018). 

Finnair has defined and is implementing a range of 

strategies and environmental-related measures to meet its 

objective of becoming a “carbon neutral” airline by 2045. 

The airline has introduced a carbon offsetting scheme for 

its passengers, whereby passengers can offset their carbon 

dioxide (CO2) emissions through an emissions reduction 

project, and/or using sustainable aviation biofuels. 

Sustainable waste management is another important 

element in Finnair’s goal to become a carbon neutral 

airline by 2045. Wherever possible, Finnair is planning to 

recycle at least 50% of the plastics returning on its flights 

to its home base at Helsinki Vantaa Airport. Importantly, 

no waste is disposed by landfill; this practice eliminates 

the greenhouse gases associated with landfill waste, and 

thus helps alleviate climate change. Finnair is also 

planning to reduce its food waste by 50% and to reduce 

single use plastics by 50% as well by the end of 2022. 

Another important strategy implemented by Finnair is the 

increased use of sustainable aviation biofuels. Aviation 

biofuels are an important substitute for fossil-based fuel as 

they are more environmentally friendly and offer airlines 

the chance to decarbonize their operations. Finnair’s 

environmental policy has included the replacement of 

fossil fuels in its ground service equipment (GSE) and 

ground vehicles with biodiesel. The use of biodiesel is 

producing annual reductions in the airline’s ground service 

equipment (GSE) and ground vehicles carbon dioxide 

(CO2) emissions. Another important measure adopted by 

Finnair has been to reduce the weight of its aircraft. In this 

regard, Finnair is using new technology and high-quality 

lightweight materials where possible.  

 The case study revealed that the acquisition and 

deployment of modern, fuel-efficient aircraft have 

underpinned Finnair’s goal to become a carbon neutral 

airline. The operation of modern fuel-efficient aircraft is 

the airline’s most significant environmental action and 

forms a key part of the airline’s sustainability strategy. The 

airline’s fleet of modern, state-of-the art, Airbus A350-

900XWB aircraft consume around 20-25% less fuel than 

their predecessors, and very importantly, their carbon 

dioxide (CO2) emissions decline by a corresponding 

amount. Also, as noted in the case study, Finnair took 

delivery of a fleet of Airbus A321 aircraft equipped with 

the “Sharklet” wing tips. These aircraft have the lowest 

emissions in their class.  

 The burning of aviation fuel results in the emissions of 

carbon dioxide (CO2) and other harmful gases. Thus, fuel 

efficiency has a concomitant impact on aircraft emissions. 

Finnair places a very high focus on fuel efficiency, and this 

is achieved through optimized flight planning, reductions 

in aircraft weight, and the flexible deployment of its 

aircraft fleet.  

As noted in the case study, virtually all of Finnair’s 

greenhouse gas emissions come from its flight operations. 

Over the study period, Finnair expanded its route network 

and aircraft fleet, and, as a result, there was an associated 

increase in the airline’s Scope 1 carbon dioxide (CO2) 

emissions from jet fuel usage. These emissions grew from 

2,220,388 tonnes of carbon dioxide (CO2) in 2010 to 

3,566,409 tonnes of carbon dioxide (CO2) in 2019. 

Finnair’s annual Scope 1 carbon dioxide (CO2) emissions 

from fuel used for its ground service equipment (GSE) and 

ground vehicles declined from a high of 5,181 tonnes of 

carbon dioxide (CO2) in 2010 to 668 tonnes of carbon 

dioxide (CO2) in 2010. Finnair is transitioning from diesel 

powered vehicles to electric powered vehicles, and these 

will deliver more favorable environmental benefits. 

Finnair’s annual Scope 2 carbon dioxide (CO2) emissions 

from electricity oscillated over the study period with 

annual increases being recorded in 2011, 2012, 2016, 

2017, and 2018. In 2019, Finnair’s annual Scope 2 carbon 

dioxide (CO2) emissions from electricity amounted to 

7,068 tonnes of carbon dioxide (CO2), this was the second 

lowest level of emissions recorded during the study period. 

Finnair’s annual Scope 2 emissions from the heating of its 

facilities also oscillated during the study period. There 

were large spikes in emissions during the cold winters 

experienced in Finland. Conversely, during more mild 

winters there was a decline in carbon dioxide emissions 

(CO2) due to the lower heating requirements. During the 

period 2015 to 2019, Finnair’s annual Scope 3 carbon 

dioxide (CO2) emissions exhibited an upward trend, 

increasing from 567,902 tonnes of carbon dioxide (CO2) in 

2015 to 770,802 tonnes of carbon dioxide (CO2) in 2019. 

The airline’s annual Scope 3 carbon dioxide (CO2) 

emissions were impacted by a range of factors which 

included the estimated tonnage of carbon dioxide (CO2) 

emissions associated with the manufacture of the airline’s 

new Airbus A350-900XWB aircraft, the greenhouse gas 

(GHG) emissions associated with the production and 

transportation of jet fuel, emissions from leased vehicles, 

and emissions from cargo flights that were operated on 

behalf of Finnair Cargo. 
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