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1 ABSTRACT

The research projecAIRCLIP focuses on potential international Best Practioglated to land-based
activities introduced at airports (including allgsible airside and landside activities) which redtice
airport’'s environmental impact in terms of €QGmissions. The project consists of an online
survey/questionnaire, the quantitative and qualgatescription of best practices and concludes wit
recommendations that could be applied to the ojpasabf Vienna International Airport (VIE) as welb to
other airports in Austria. Through such measurks, main goal ofAIRCLIP is to help VIE and other
Austrian airports become more environmentally fdigrin terms of CQemissions.

2 AIRCLIP RESEARCH

2.1 Introduction

Research activities in different areas of the ra@ingport industry deal with the development of textbgies
for climate protection, energy efficiency and sirthility, whereas airports represent one fieldiction in
this area.

The Project AIRCLIP is part of the research progreamTAKE OFF, conducted and financed by the
Austrian Federal Ministry for Transport, Innovatiand Technology (BMVIT) as the programme owner and
the Austrian Research Promotional Agency (FFG)pgtegramme management. The aim of AIRCLIP is
information gathering, classification and evaluatiof best practices dealing with climate protectein
airports in the areas of airfield operations, tpmsand mobility, energy efficiency, renewable rgiyeand
administrative activities. The results of the AIRELproject comprise recommendations and strategres
the implementation of relevant technologies andastfuctural investments at Austrian airports. udeld in
the results of the research project are an overoiepotential for the implementation of measurese at
reducing CQ@emissions and recommendations on courses of datidfienna and other Austrian airports.

2.2 Research Methodology

The research methodology followed a four stage arebeapproach. The stages of the research effort
included:

« Focused literature review, expert interviews arslivey to gather data on relevant state-of-the-art
environmental practices and technologies at aispamaund the world.

* Analysis of relevant documents provided by thetensport industry at the international level,
online-research of environmental activities at am@und airports and data collection from
approximately 180 examples relevant to the studlydmtumentation thereof in a database.

« Detailed analysis and evaluation of selected nati@nd international Best Practices based on
information provided by contact persons from tHevant airports and information available online.

* Recommendations for implementing relevant technesgnd infrastructural investments at Vienna
International Airport and other Austrian airports.

In addition, the project included two relevant dissnation activities:

* A session involving international experts organizgdREAL CORP 2008 conference entitled
“Mobility Nodes as Innovation Hubs” under the top@imate Protection and Airports”, and;

« A workshop held at the Vienna International Airp@¥iE) in Fall 2008 involving experts from the
field and representatives from different sectors.
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2.3 Airports, the aviation industry and the environment

Recent developments in civil aviation can be aftad to an increasingly globalized society in which
mobility over long distances becomes ever more mapb. Paradoxically, the improvement of Informatio
and Communication Technology infrastructure dodsappear to lesson air travel, but actually todp#itas
the global reach of companies is extended andrivdtion about recreational (touristic) opportunitdsoad
become more easily accessible via the Internetalier globalization and the concomitant increasairin
travel has been accompanied by rising energy copsomand emissions, environmental protection and
efforts to prevent climate change have become tbdemm scientific challenge of our times. To date,
research into eco-friendly measures for the ainspart industry have focused primarily on develgpin
technical improvements for aircraft. Although aaftrcontribute a large share of emissions, growedsi
operations and infrastructure also produce a saamf amount of pollution. Moreover, the emissions
associated with such operations continue to groair@erts evolve into city-like hubs of economidigities

— airport cities.

In addition to carbon emissions, other maawironmentatoncerns at most airports include noise, local air
quality, ground and surface water and soil quafigégycling and sustainability as well as habitad aildlife
management (ACI, 2008a). Because of the growingitapce of landside operations and the evolution of
airport cities, environmental aragimate protectiormeasures and technologies at airports should foous
airside as well as landside activities. Airside ragiens include ground movements of aircraft (tagjias
well as maintenance vehicles. Also, machinery afich$tructure at airports - whether on the runwanpa

or for waste management - require special climaésdlly measures. Relevant landside operationsidecl
energy consumption and emissions from airport inglsl waste disposal, but also the impact of pagssn
and employees commuting to and from the airport.

Environmental protection has come to play a majbe in the strategy and development plans of many
airports around the world and is also recognizethbyAirport Council International (ACI) which reggents
1679 airports in 177 countries.

2.4 Airports, airport cities and airport regions

Apart from their primary functions such as handlpagssengers, freight and aircraft, airports nowsgdgy

a strategic role in regional development and arg feeilities for the competitiveness of any temjto
Airports are engines for economic activity, creditect and indirect employment and may act as iatiog
centres for new (environmental) technologies withirregion. Moreover, modern airports function as
intermodal transport nodes and incorporate hogklepping facilities, office space, conference ro@nd
leisure facilities. As such, they are recognizedclasters from a general spatial perspective amghdet
cities” in specific if they show the qualitativeateres of a city: density, access, quality, envirent,
services (Glller & Gller, 2003).

Although the evolution of airports into airportie& and airport regions is driven by the generatease in
the role of aviation for both business and leiduagel, landside activities are being increasirigiportant
sources of income for the airports themselves. iS8esyreal-estate business, concessions, parkihgtaer
activities potentially make up 50% of the airporpsofit (Glller & Gduller 2003, AT Kearney 2006).
Concomitant to the economic development of theogirgnd its landside activities, airports are asolving
into transportation hubs. High speed trains anerivdtional bus lines complement the destination afdpe
airport and increase the accessibility of the negag well. As a result, the airport’'s importanceniran
environmental perspective increases also throwghole as a transport and interchange node congpinin
different modes of transport, both public and imndiiial. In consideration of airport city concept,ed spatial
layers (see figure 1) were applied in our reseamnth the potential fields to reduce CO2 emissiohs a
airports.
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Figure 1: Airport, airport city and airport regi¢own illustration based on Giiller & Guller 2003)

2.5 Potential fields of CO, reduction at airports

AIRCLIP differentiates six potential fields of amti to reduce COemissions. These fields of action were
considered when investigating Best Practices amdetfined as follows:

Transport - This potential field incorporates thduction of C@ emissions through improvement of
landside transportation concepts. It addressesowimgy (from an environmental perspective) modes
of getting the passengers, employees, suppliersiaitdrs travelling to and from the airport.

Airfield operations — Activities in this are targdte reduction of C®emissions through the
improvement of airside activities on ground. Adies to reduce CPOemissions include, for
example, the provision of GPUs and pre-conditioaéd and environmentally friendly ground
vehicles.

Energy efficiency — Significant reduction of @@missions (and costs) at airports can be achieved
through the improvement of the energy efficiencyfadfilities at and around the airport. There is a
huge potential for making energy use more efficenairports and consequently the reduction of
CO, emissions through efficient lighting systems, emgration systems for producing heat and
electricity or so-called Green Building Programmes.

Renewable energy - Several international examplodstrate that there are possibilities for
airports in terms of producing solar power, geatr@rpower or wind power. The airport can use its
existing facilities like roofs of parking houses @wcks to install solar panels or even resortgo it
specific natural resources in its adjacent envireminto access geothermal power.

Administrative - Activities in this field cannot bmeasured directly in terms of G@s they lead
only to indirect reductions. Such activities maglute several management initiatives within the
airport but include also potential cooperation vétakeholders within the airport city and the aitpo
region.

Others - Relates to activities not assignable &dther categories mentioned above. Activities in
this field are, for example, initiatives to utilizecal materials or the creation of green areas in
adjacent municipalities by the airport operatowaste management.

2.6 The research

As a backdrop to the research effort and literatendew, an online questionnaire was developed and
distributed to the environmental departments giais through ACI Europe and ACI North America. The
responses of the 21 airports that participatedhan durvey provided valuable insight into the atitei
described above. Based on the theoretical framewifeked by the literature review and survey resieaa
comprehensive best practice database was develipiedletailed descriptions of GOeducing measures
undertaken at airports across the world. The datbantains approximately 200 Best Practices Gledsi
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according to various research criteria includinigpat classification, spatial classification (dfet activity),
benefits, measurement, stakeholders, investment aswbciated operation costs, time horizon and
transferability. From these criteria, a system wageloped to filter the best practices in accordancheir
relevance to Vienna International Airport (VIE) aotther Austrian airports. These Best Practices wen

further developed into specific recommendationsvi@nna International Airport (VIE).

2.7 Recommendations

The following table summarizes the recommendations/ienna International Airport (VIE) and sets the

planning horizon and the level of influence for gigort operator.

Recommendations to reduc€&€ O, emissions at VIE E?rri];c;rr]lg Years Influence
A Transport

Al | Mobility management short-term 1-2 years| indirect
A2 | Rideshare short-term 1-2 years| indirect
A3 | EcoTaxis medium-term 3-6 years| indirect
A4 | Airport busses with biodiesel medium-term 3-6 yearindirect
A5 | Promotion of bicycle use short-term 1-2 years iechr
A6 | Provide parking for environmentally friendly cars immediate <1 year direct
A7 | Promoting Inter-Modality long-term >6 years indire
B Airfield Operations

B1 | Development of eco-friendly ground vehicles imiagel <1 year direct
B2 | Development GPU / Pre-conditioned Air medium-term | 3-6 years | direct
C Energy Efficiency

C1 | LEEDs + efficiency standards medium-term 3-6 yedrdirect

C2 | LED Lighting medium-term 3-6 years | direct

D Renewable

D1 | Biogas energy production medium-term 3-6 yea|rs iréotl
D2 | Solar-Energy (AUA-Hangar, roofs of parking decks) short-term 1-2 yeary indirect
E Administrative

E1 | Modernization Program short-term 1-2 yeafrs aflire
E2 | EcoBusinessPlan short-term 1-2 years| indirect
E3 | Offset Carbon emissions short-term 1-2 yedrs irdntl
E4 | Dialog Forum VIE and Environmental fund shorte 1-2 years | direct
E5 | VisitAir Center and Environmental Information mrhediate <1 year direct
E6 | Promotion of successful best practices of VIE médiate <1 year direct

Table 1: Recommendations for the VIE dependinghemptanning horizon, the needed years for impleat&mt and the possible

The recommendations described above cover thresdagrs:

influence for the airport operator

Energy
Administrative
Transport and Mobility

VIE should be lauded for its efforts to improveig@fncy as energy consumption is concerned, despite
drastic increases in passenger load over the astdd, total energy requirements have increaséeat
airport by only a fraction. Nevertheless, desplte &irport’s positive example as an energy efficien
consumer, it remains one of the region’s largestgnconsumers with consumption levels approacttiag

of a small city. With this in mind, the best praet cited for consideration above not only proddmeans

for the airport to improve further still on theieféncy front, but also would allow it to evolvetanan energy
producer providing energy from renewable resources.

594
ﬁIES 3.0
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Within the framework of the Dialogue Forum, VIE hdsmonstrated its ability to take on a role asaalde
in a collaborative effort among regional stakehmdde address environmental issues such as noisgiqm
Our recommendations advocate expanding this coatidimrole of the airport and its collaborativecef§ at
the regional level into other areas of environmeptatection including C@ reduction and increasing
environmental awareness among airport workersravelters alike.

Further bolstering the need for VIE's adoption ofegional perspective and expansion of collabogativ
efforts is the fact that the area where the magtiitant potential for C@reduction lies is one where the
airport has the least direct influence - mobilMy/E lies at the center of a transportation hub,antheless,
the other elements of the hub are to a large extelgpendent entities albeit dependent on the dirpo
Through the recommendations described above, VitEpoasition itself as a chief driver for the devetamnt
and implementation of environmentally friendly reggl mobility solutions.

3 CONCLUSION

The aim of this research was to help Vienna Inti#wnal Airport (VIE) position itself as an exampéhow
airports can approach the issue of climate chavileis the gateway to Austria and thereby is in gnamys
Austria’s face to the world. As such, it shoulddal in the nation’s footsteps and strive to posititself as a
positive example of sustainability at the forefroftthe fight to prevent climate change. In thiamer, it
can join other European airports such as Stockhsilanda, Zurich, Frankfurt and Geneva in becoming
another “Best Practice Airport” in the fight to e CQ emissions.
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