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1. Introduction

All countries are now suffering from various climate irregularities
resulting in a major emergency — the climate emergency. In the UK,
transportation is the No.1 source of greenhouse gas emissions (1).
Global air transport produces circa 2% of global man-made CO:
emissions which are the dominant cause of climate change. From all
transport sources, aviation is responsible for 12%, whereas road
transport produces 74% of CO2 emissions (ATAG, 2018). However, in
present times, expecting people to just stop travelling is not exactly
realistic; as travelling allows us to experience, understand and connect
with each other better. Nevertheless, the clock is ticking, and

E OF
governments are declaring climate emergencies, therefore creating a EMERGENCY
sustainable future for aviation and limiting its environmental impact
becomes a shared responsibility. So how can Transport Planners help
to minimise the effect of aviation on the climate?

According to Ryley (2013) much of the aviation-related focus has fallen on reducing aircraft emissions;
nonetheless, one of the main sources of airport-related emissions is passenger and freight journeys
to/from airports. It is important that we address that sustainable air travel does not start in the air, it
begins on the ground, therefore we need a more holistic approach, starting with changes to the way
people and goods access airports.

According to the Air Transport Action Group’s (ATAG) report, in 2017, over 4.1 billion passengers were
transported between the estimated 3800 airports worldwide which increased to 4.4 billion passengers
in 2018. Manchester Airport (hereafter referred to as ‘MAN’) — the UK's third busiest passenger airport
— handled over 29 million passengers in 2018/19 (2) which is expected to grow to up to 50mppa’ by
2030 (SDP, 2016). However, the Department for Transport (DfT) and Airports Commission forecasts
indicate that the airport could achieve a passenger movement of up to 55mppa if its two runways are
fully utilised. On top of the billions of people travelling, over 61 million tonnes of airfreight were also
transported between airports worldwide in 2017 with MAN accounting for 117,000 tonnes of freight
annually (3).

These figures show that airports are significant generators of surface access journeys and since this is
concentrated at one site, surface access has ‘serious implications for human health and wellbeing,
traffic delays and congestion, energy use, noise, vibration, user safety and local air quality’ (BuDD,
2016).

MAN operates 24 hours a day and 7 days a week, creating different travel patterns for all consumers
from most typical commuter and leisure journeys, therefore poses greater challenges for public
transport operators. This challenge is reflected within DfT"s 2018 Transport Statistics (Figure 1) which
show that passenger access to the airport in 2017 was still dominated by car, therefore a significant
shift to public transport is required.

" Mppa = Million Passenger Per Annum
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Figure 1: Passenger Mode of Travel to UK Airports, 2017
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Whilst this study will focus mainly on passenger, visitor and staff mobility, achieving sustainable mobility
of goods is equally as important. The paper will be structured as follows:

e Examination of how MAN's Surface Access targets and visions comply with United Nations’
Sustainable Development Goals (SGD’s), and offering recommendations as to which other Goals
could be incorporated in their future proposals;

e Identification of the current challenges of MAN's surface access provision whilst examining
opportunities for improvement of its existing and future infrastructure by using examples from other
successful airports around the world; and

o Attempt to identify the most effective and successful ways to encourage behaviour change in
accessing airports.

2. Methodology Statement

Airports have been striving to become more environmentally friendly. Architects, engineers and
scientists are coming up with innovative ideas to create green airport buildings, electrical aircrafts,
sustainable aviation fuel to reduce aviation's contributions to climate change. So, whilst we await the
era of electric aircraft, how can transport planners help to create a world of ‘sustainable air travel’?

In addressing this question, it became clear that surface access is an increasingly important issue for
airports and if all the predicted growth in air passenger numbers are accurate, and strong changes in
modal shift don’t occur, the surface access situation will worsen. It is evident that we, transport
planners, are at the heart of creating a sustainable world!

The UN recognises that transport planners are crucial in helping to implement the SDGs which
represent a major joint effort to shift the whole world towards more sustainable ways of moving people,
goods and services. Therefore, this paper presents a review of these Goals and the valuable
opportunities that exist within surface access provision, to accelerate progress towards sustainable air
travel by examining interlinkage across them and demonstrating how behavioural change plays an
important part in achieving them.

The paper will aim to prove that airports can lower their emissions significantly by changing the travel
behaviour of staff, passengers and visitors. Manchester Airport has been chosen as a case study, as
it ranks highest in the UK for passenger access by car. In order to better understand the current
situation at MAN, this desk-based research was complemented by a face-to-face discussion with
Manchester Airport Group’s (MAG) Planning and Surface Access Strategy Managers. With their
consent, the interview notes have been enclosed in Appendix A.
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Further information was collected via desk-based research focusing on the SDG's, relevant policies
and strategies, and how MAN's surface access vision and targets align, whilst also investigating best
practice on effective behavioural change at other successful airports. This research aims to highlight
the challenges MAN faces in its provision of sustainable surface access whilst offering them further
ideas on how to reduce their high percentage of private car trips by locating environmentally friendly
airports and ascertaining what key elements of their surface access design helped them to reduce their
own carbon emissions.

Exemplar airports that achieved either Level 2 (Reduction), Level 3 (Optimisation) or Level 3+
(Neutrality) Airport Carbon Accreditation (further information in Appendix B), based on their carbon
management activities or recently pledged being Net Zero by 2050 and had available surface access
strategy data were selected.

Figure 2: Selected Airports
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Source: Created by K. Zsobrak, full map available at https://bit.ly/35G4WQW
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3. United Nation's Sustainable Development Goals (2015)

“IAHI M'YV
l.mll_ mum- [UMI"

To help reduce airports™ contribution to climate change,
several universal policies are available that aim to
reduce private vehicle journeys to/from airports and
encourage a mode shift towards increased public
transport use among consumers. The paper's main
focus is directed to the UN's SDG's, however national
and local policies, such as DfT's Aviation Policy
Framework (2013), Manchester Airport’s Sustainable
Development Plan (SDP, 2016), and Manchester
Airport's Travel Plan (TP, 2019) have also been
reviewed and referenced throughout this paper.

The SDGs are a collection of 17 goals that are

interconnected and address the global challenges we
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face, including but not limited to, areas such as climate, poverty, inequality and peace and justice. Each
Goal and associated targets need to be achieved by 2030 (4).

In 2017 ATAG released a report called ‘Flying in Formation — Air Transport and the Sustainable
Development Goals’ which, amongst other elements of air transportation, sets out how airports™ surface
access contributes to achieving the SDGs. The analysis shows that aviation as an industry already
supports and complements 15 out of the 17 SDGs through its day-to-day operations. The document
suggests that individual airports should examine their own circumstances and assess how they can use

the SDGs as a framework to best serve the future.

Figure 3 overleaf details all 17 SDGs and the scale of relevance to the aviation sector as a whole.
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Figure 3: Sustainable Development Goals and Aviation
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The most recently updated policies and strategies are being designed to incorporate the SDGs into
their framework. A great example is MAG’s Corporate Social Responsibility (CSR) Report 2018/19
which is now fully aligned with four areas of the SDGs (Figure 4), however there is only one Goal,
(highlighted red), that incorporates elements of surface access, whereas it's possible that other Goals
could also integrate these as illustrated in the following pages.

Figure 4: MAG’s SDGs
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The following paragraphs will focus on how some airports™ existing surface access strategies already
help to deliver some of the SDGs as identified within ATAG's report and will provide MAN with additional
ideas on how further SDG Goals could be built into future strategies.

SDG 3 — Good Health and Well-Being

The importance of healthy lives and promoting well-being has never been as popular as it is now.
Airports could help raise awareness in their communities about the importance of healthy lifestyles by
partnering up with local governments to support safe walking and cycling infrastructure. Airports such
as Geneva and Vancouver have developed to be the centre of a cycle and pedestrian network, offering
easy access to major services (LAIRA, 2019). Airport Cities are also encouraging walking and/or cycling
on shorter journeys.

In addition, airports could also implement cleaner ground service equipment such as electric vehicles,
which still offer the flexibility of car and taxi travel but with much lower emission levels which could help
to reduce noise and air pollution, providing a better environment for those who live near the airport.
Amsterdam Schiphol Airport has a large fleet of electrically powered taxis, offering fast charging stations
whilst Stockholm Arlanda Airport opened the world’s first electrified road in 2017, that recharges the
batteries of cars and trucks driving on it (Figure 5).

Figure 5: Electrified Road
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Source: https.//www.greencarcongress.com/2018/04/20180415-arlanda.html

Furthermore, East Midlands Airport was the first UK airport to introduce (2009) bio-methane powered
buses that run on methane recovered from landfill to transport passengers to/from remote aircraft
parking stands to reduce emissions (5).
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SDG 5 — Gender Equality

As much as progress is being made daily towards gender equality, women continue to suffer
discrimination and violence around the world.

While gender equality seems irrelevant to sustainable surface access, personal safety and security
plays a significant role in choosing the mode of travel when accessing airports. A review of relevant
studies indicates that some airports are already trying to reassure female passengers. For instance,
women only rail carriages are widespread in Japan whereas Salzburg and Frankfurt Airports introduced
woman only parking zones within their car parks (BubbD, 2016).

Improving the safety of public transport facilities could help increase the number of female passengers
and staff using sustainable modes of transport instead of private car or taxi to access the airport alone
at anti-social hours.

SDG 7 — Affordable and Clean Energy

As detailed in the ATAG Report, the aviation industry is developing sustainable aviation fuels and using
renewable energy at airports. So, what can airports do to reduce their surface access emissions?

Many airports, such as Helsinki and Stuttgart Airports, are already using renewable diesel or electric
vehicles for their ground fleet and Alaska Air Group is aiming to convert 44% of its ground vehicles to
electric vehicles by 2020. Stuttgart Airport aims to be climate-neutral by 2050 (6). Furthermore, Denver
International Airport offers fee reductions to taxi companies who choose to use hybrid vehicles (7) and
as part of its continual environmental efforts, only eco-taxis serve Arlanda Airport in Stockholm.
Similarly, San Francisco International Airport offers cash incentives for customers to rent hybrid vehicles
(SFO, 2017).

The above examples show that airports could implement lower-carbon ground service equipment and
could encourage their staff and passengers to use low-emission vehicles.

SDG 11 — Sustainable Cities and Communities

The target for Goal 11 is to “...provide access to safe, affordable, accessible and sustainable transport
systems for all, improving road safety, notably by expanding public transport” (8).

As stated in ATAG s report, aviation-related infrastructure plays a major part in connecting communities
through integrated transport links. The document refers to the sections of MAN's SDP (2016) that
concentrate on encouraging more use of public transport to access the airport, creating an efficient,
convenient and reliable transport network. Similarly, Heathrow supports the sustainability of London
through its targets for increasing the number of journeys made by public transport for all consumers as
detailed in their Sustainability Report (2018).

To achieve the targets for SDG 11, airports will need to collaborate with other parties to improve public
transport access and ensure that these services will reach rural populations and remote areas.

SDG 12 — Responsible Consumption and Production

The document suggests collaboration with governments in order to increase the accessibility and
affordability of public transport to staff and passengers. It also recommends participation in car-pooling
and taxi ride sharing schemes which could help in reducing the number of car and taxi journeys to/from
the airports.

While car-pooling in an airport context can be challenging due to the different shift patterns of airport
staff, the scheme is already part of some airports such as Brussels, London Stansted and Vienna
Airport’s wider program to manage the impact from staff commuting (LAIRA, 2019).
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SDG 13 - Climate Action

As climate change affects every country and sector in the world it has

become a global challenge which requires solving. .b.‘°‘

N 1
As part of achieving Goal 13, the entire aviation industry has agreed on a ?‘ .‘
climate action plan, and an Airport Carbon Accreditation programme run ® R airport
by Airports Council International (ACI) was launched in June 2009 that ggg?gg?ited
certifies airports based on their carbon reduction achievements. Each of NEUTRALITY

MAG’s airports? has received ACI's Level 3+ Airport Carbon Accreditation.

Using 2005 as the baseline, aviation aims to halve its net CO2 emissions

by 2050. To achieve this Goal, airports should promote integrated partnerships between industry and
government to incorporate alternative transport options to staff and passengers via integrated transport
links to airports.

SDG 17 — Partnerships

Last, but not least, to achieve the sustainable development agenda, partnerships between
governments, the private sector and civil society are indispensable.

The privatisation of both UK airport infrastructure, and the bus and rail services, provide airports with a
lack of control over these services making the planning and coordination of surface access a major
challenge. Therefore, collaboration with other transportation companies and stakeholders is key to
establish services to better fit staff origins and destinations (HUMPHREYS, ISON, 2002).

As presented by the Williams Review (2018) there is an opportunity for the Government to give city-
regions more control of rail services and stations, which would help to create an integrated transport
system in Greater Manchester (BURNHAM, 2019). This would likely help to improve rail connectivity to
MAN for visitors and employees.

Figure 6, which details seven of the above discussed SDGs, has been created in a similar way to the
figure created by ATAG (Figure 3) and shows the scale of the SDGs’ relevance to MAN’s surface
access only.

2 MAG owns and operates three UK transport hubs: Manchester Airport, London Stansted Airport and East Midlands Airport
(CSR Report 2018/19).
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Figure 6: Sustainable Development Goals and Airport’s Surface Access
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Source: ATAG, Flying in Formation, 2017, edited by K. Zsobrak

Figure 6 illustrates that, in my opinion, based on the ATAG Report and other related research papers,
Goals 7, 11, 13 and 17 are fully relevant to airports™ surface access whereas the rest of the Goals have
a broader influence. Therefore, MAN could boost sustainable air transport by incorporating the most
relevant surface access related Goals in their vision, using existing examples as described above.

4. Achieving Behavioural Change in Accessing Airports

People's awareness and understanding of climate change does not necessarily reflect in their actions
with respect to mode of transport. Therefore, to achieve any of the proposed SGD targets by 2030,
there is a need to better understand consumers™ behaviour and how to influence them (DAVISON, 2014).

The first step would be to divide airport users into distinct groups as each group has different
requirements and characteristics that place a diverse demand on airports as described in Figure 7.
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Figure 7: Characteristics of airport users

User category Typical surface access characteristics

Passengers * Infrequent trips by a relatively large number of people
* High private car and taxi usage levels due to perceived convenience, low marginal
costs, flexibility, reliability and comfort (including ease of transporting luggage)
+ Time and cost dependent
* Need to access one or two main areas at the airport site
+ Often anxious/tired or unfamiliar with surroundings/language
Employees + Frequent journeys by a relatively small number of people
* Very high private car usage levels (and subsequently low-level public transport usage)
due to dispersed nature of trip origins, working hours lying outside the times of
public transport operation, subsidised free car parking, safety concerns, perceived
reliability, flexibility, comfort and low cost of the car
+ Can account for up to one-third of total access journeys
+ Shift patterns often result in several peaks in employee traffic during the day
+ Destination dispersed across the airport site
Visitors + ‘Kiss and fly’ passengers dropped off/collected from directly outside the airport by
car for cost and convenience reasons (especially at airports serving predominantly
international routes)
+ Creates four access/egress journeys (versus two normally) and requires
extensive curb and circulation space
* May outnumber passengers in some cases
*+ Visitors to airports catering/retail facilities Source: Budd T., 2011 p.84

As illustrated above, a mixture of commercial and personal decisions and other factors such as time,
accessibility, affordability, comfort, personal safety, convenience and reliability play a part when
choosing the method of accessing airports. Passengers and staff have different needs too which makes
the tailoring of different measures even more challenging. Regardless of the differences in needs, the
hierarchy of the preferred means of access focuses on all consumers and highlights that priority should
be given to sustainable modes of travel (Figure 8).

Figure 8: Hierarchy of Preferred Means of Access
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Sections 4.1 and 4.2 will focus on identifying current challenges in encouraging behaviour change
based on both desk studies and the information MAG provided during the interview and will be
examining how a modal shift from private cars to public transport could be achieved by using other
successful examples and initiatives.

4.1. Challenges in Achieving Behavioural Change

Needless to say, there are a number of challenges airports are facing when it comes to increasing the
use of public transport, such as planning, promoting, sustaining, and meeting consumers’ needs related
to accessibility, affordability and attractiveness whilst predicting the increase in demand by doing all of
these in an environmentally-friendly way (Bubb, 2016).

Budd (2016) identified that the challenges of increasing public transport patronage can be summarised
into five areas as illustrated in Figure 9.

Figure 9: Challenges of Increasing Public Transport Patronage
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demand

Budd, 2016, figure created by K. Zsobrak

When asked what MAN's major challenge in achieving behavioural change was, MAG's first response
was the UK's privatised ground transport. Because of the number of different service providers
responsible for the operation of key services and infrastructure (Figure 10), airports have a lack of
control over the provision of public transport services and routes and become dependent on the
commercial decisions of private companies. These companies are unlikely to provide transport links to
airports unless there is a clear economic reason (HUMPHREYS, ISON, 2002). Having said that, increasing
service provision is a clear way to make public transport more attractive and encourage more
environmentally-friendly surface access behaviour by airport users.
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Figure 10: Public Transport Services/Operators
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It was also discussed that Demand Responsive Transport (DRT) has been trialled at MAN as part of
the free staff travel between the airport and nearby residential communities. This is seen as a way of
reducing car journeys. However, according to MAG, it is currently not financially sustainable to
implement permanently in the medium-long term.

As stated in the Travel Plan (2019) due to Local Authority budget constraints, a number of bus services
have lost their subsidy and ceased operation within Cheshire East. MAN has also lost four direct
services in the past two years. There has been a 5.5% reduction in bus patronage in the 2018 Staff
Survey when compared to the 2010-11 survey results which may well be as a direct result of these cuts.
Simultaneously, the number of car drivers have increased by 6%. Figure 11 illustrates the mode share
of airport staff in 2018.
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Figure 11: Staff Main Mode of Surface Access to Manchester Airport in 2018
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Whereas passenger catchment area for London airports’ is mostly London city itself, Manchester
Airport's catchment area (Figures 12 & 13) is much wider, which means consumers require
connections further afield resulting in the geographical location of airports being a major challenge for
increasing public transport services.

Figure 12: Manchester Airport's Catchment Area (By Car)
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Figure 13: Manchester Airport’'s Catchment Area (By Public Transport)
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Similarly, airports®™ peak hours are unique and could differ from airport to airport. MAN, for instance,
has an early morning (6-7AM) departure peak according to the SDP, which means passengers will need
to be able to use public transport services from 2-4AM (Figure 14). Passenger demand could also be
highly seasonal which makes a year-round public service provision highly expensive (BubbD, 2016)
whereas different shift patterns of employees could require them to access the airport outside of the
normal commuter peak periods.

Figure 14: Rolling Hour Passengers
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Due to previous bad experiences, consumers could have negative impressions of public transport and
choose to use their private car for reasons such as reliability,