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The function, scale, and importance of major urdigports worldwide have changed over the past decad
as a result of major economic, political, technaaly and social changes. Modern airports are very
different from traditional airports, and our prews knowledge is insufficient for understanding the
complex roles and relationships now associated aiihorts. The airport can no longer be managed in
isolation from the metropolitan region that it sss\(Stevens, 2006). A new approach to regionahpign

is needed. It is therefore necessary to developearétical and empirical basis for the new Airport
Metropolis (Stevens, Baker, and Freestone, 2006).

This paper describes an ongoing research projeethich policy analysis is being used to structure
planning problems related to the Airport Metropoltsalso explains how a policy analysis framewisrk
being used to organize the research into the fspor interface areas. This research will feea itite
further development of the HARMOS Decision Sup@ystem (DSS) so that it can be used for strategic
planning of the Airport Metropolis. The DSS will mport regional planning professionals,
decisionmakers, and other stakeholders to evahltmative Airport Metropolis development strateyi
while managing the impacts within the interfaceaarelfhe DSS will be used to systematically asdess t
performance of alternative policies and stratediesthe development of the Airport Metropolis. The
HARMOS DSS is therefore also briefly describedhis paper.

The Airport Metropolis: Managing the Interfaces

Airports are emerging as important sub-regionaivéigtcentres with growing complexity of land use,
infrastructure, transport, environmental impacty] atakeholder relations. As a result of such chsng
airport impacts now pose considerable challengebdth the airport operator and the surroundingpreg
These challenges can only be understood from a-tisittiplinary perspective that investigates andasa
an integrated response to the major issues refattdee Airport Metropolis concept. These issues loan
conceptualized as differennterfaces between the airport and its surrounding regiononemic
development, land use planning, infrastructure,gmernance.

Economic development is of interest both for the airport and for thersunding region as a result of
airport-centric activities. It may have direct, iiratt, induced, and catalytic impactsnd use involves the
geographical/geophysical resources of both theodirand the region. Its social and biophysical
environmental impacts can be best managed by thpecative development of government land use
plans and airport master plans that incorporateeldement trends, existing land use patterns, land
characteristics, identified human and physical abtristics of the land, and desired and possililerd
uses.Infragtructure includes large-scale installations that conneat service commercial, industrial,
residential, and cultural nodes of the region, tinad link the airport with the surrounding regidrypical
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elements are roads, railways, utilities, portaits, freight, and service interchanges, androfeasing
importance) information and communication technglodCT). Governance refers to legislative
arrangements and public and private institutioedlisrocesses that are designed or have evolvdtetd a
social structures and the behavior of individualsl arganisations. The Airport Metropolis profeist
developing a theoretical and empirical basis fertaw airport metropolis. Its primary aims are to:

1. Define and determine the drivers and dynamics efpitesent airport metropolis and the resultant
interface relations within regional contexts;

2. Design, develop, and test a sophisticated decisigpport system (the HARMOS DSS) for
undertaking complex decisionmaking to improve therent system;

3. Establish economically viable and sustainable golod planning options for developing the
airport metropolis and world-leading best practicesl

4. Contribute to the knowledge base of multi-dimenalooomplex systems mapping, integrated
infrastructure framework development, and interfioamory.

The primary benefit and significance of this projecthe integration of all stakeholders in devéigp
unified solutions to airport regions with referetiogoarticular sustainability criteria: economifi@éncy,
environment, coordination, community, security, agsilience.

Policy Analysis

The policy analysis approach according to WalkeDO(® is used to structure the problem under
investigation and systematically assess the pedonce of alternative policies. The generic abstract
framework is shown in Figure 1 and illustrates ploéicy analysis approach in terms offitamework (the
boxes with the solid lines) and ipsocess (the box with the dashed lines). The frameworkcttires the
investigation of problems related to the systemteirms of data and information. The framework is
subdivided into thelecisionmaking domain and theystem domain.
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Figure1l- Thepolicy analysisframework and steps.

The system domain defindbe system, the outcomes from the system, and tHerces acting upon the
system. Two sets of forces act on the systexternal factors (captured through multiple scenarios)
outside the control, argblicies under the control of the actors in the decisionmgkiomain. Both sets of
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forces affect the structure of the system and, dettte outcomes of interest tiecisionmakers and
stakeholders. The decisionmaking domain explicitly identifies:

The Decisonmaker(s): the person(s), group(s), or organization(s) thave the power to
implement a policy. During the entire project, wal wnteract frequently and substantially with
decisionmakers through workshops in order to gasight into their perspectives on the regional
transport and logistics system, and its sustaiitxabil

Goals and Objectives: each decisionmaker pursues certain goals andtolge such that his/her
vision becomes reality. Obviously, policies areiglesd to change the system such that the
system’s performance (measured in terms of theomugs of interest) meets the objectives.

Stakeholders. parties affected by the system in one way or lmrotThe system has many
stakeholders --infrastructure operators, airlines, passengers, communities, municipalities,
regional and national authorities, and air navigation service providers -- each having different
goals and objectives. Decisionmakers should thexdfike into account not only their own goals
and objectives, but also those of other stakehsldéris is not only a matter of courtesy, but is
essential for the success of the implementatioi@fpolicies. Within a region, there is no single
decisionmaker that has absolute power; cooperasiotong all stakeholders is absolutely
necessary.

The system domain includes the following:

The system: At the heart of the policy analysis frameworkhg real-world system upon which
policies are imposed (and external factors act) faondh which outcomes are produced. The
system model is a computer model of the system dortieat represents its structure — the
elements, and the links, flows, and relationshipmrag them — and serves as an experimental
laboratory for testing policies and assessing tbhetcomes. For example, the physical elements
included in an airport system are the airport @nying levels of detail), ATM technology, and the
aircratft.

Outcomes of interest and indicators. The outcomes of interest are those outputs okylséem
relevant for assessing policies for dealing with pinoblem at hand. The outcomes of interest are
chosen such that regional development of the systambe monitored in terms of sustainability
as the equilibrium among economic, environmentad, socio-cultural aspects. Each outcome of
interest is associated with a set of measurableom# indicators that can be estimated by the
system model. An outcome indicator is a proxy fooatcome of interest.

External factors and palicies. External factors are the forces that change ystes andcannot

be (directly) controlled by a given decisionmake&hile policies are the forces that change the
system ancdtan be controlled by a given decisionmaker. Note thhile some external factors
affect aviation but cannot be controlled &gy decisionmaker (e.g. changes in population and
income), the distinction between other types ofemwl factors and policies depends on the
perspective of the decisionmaker being considered. For exanglaational aviation authority
could impose policies on the system (e.g. airspastructuring) that could subsequently be
viewed as external factors from the perspectiva wianufacturer, airport or airline, while policies
under the control of any of these entities (e.grotluction of new technologies, local airport
expansion, or imposition of operating restriction®uld be external factors to the regulator.

The policy analysis process (the box with the dddime in Figure 1) organizes the problem solviffgré
itself by providing seven steps that covemulation (step 1-3)analysis (step 4-6), andnterpretation



(step 7) of a particular problem. The process gélyeinvolves performing the same set of logicapst
(Walker, 2000). The formulation phase explores fgheblem space in order to come up with a well-
defined problem with respect to the system, thasamumaker(s), and its stakeholders. An important
activity in this phase is to define the system ndperationalissustainability for regions. The analysis
phase first quantitatively develops multiple sc@wrdescribinguture socio-economic contexts within
which the system might have to operate. The neept & to design, and evaluate policy options and
strategies. During the interpretation phase theluated strategies are discussed among the airport
operator and its stakeholders.

An important observation is that the policy anaygiocess is very similar to the steps that arelwced

in Master Planning. The advisory circular on Maddanning from the FAA is based on a Systems
Analysis approach (FAA, 2005). Hence, the resentddn steps is not surprising, since policy analysi
evolved from systems analysis (Davis et al., 2@0%2).

The HARMOS Decision Support System

Figure 2 provides a conceptual map of airport sgiatplanning and is not meant to represent angifipe
airport's approach. The map has been determinetieatly and shows that many resources are invglved
both inside as well as outside the organizatiorsighificant number of people (experts, plannersl an
advisors), some possibly using tools, participatéhe effort to turn data into information thatrédevant
for decisionmaking by the airport's management.
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Figure?2 - Current airport strategic planning: conflicts of interest and a huge coordination effort

A concrete planning study, therefore, involves fjmecesources from the airport operator and fram i
stakeholders. Currently, those resources are nbedded in a unified structure, which makes it diffi
to use them efficiently. Inherently, this leadsatoinefficient problem-solving process that is abte to
support the formulation of strategies for an aitpatevelopment that are agreed to by all stakehsld

The HARMOS DSS (Wijnen, Walker, and Kwakkel, 2008)designed such that each category of
resources is integrated in a consistent way, awrsho Figure 3. HARMOS brings together the data
within the airport operator's organization and stakeholders and provides coordination for germggati
information that is relevant for decisionmaking. RMOS also controls the tools for airport performanc
analysis. Finally, the DSS provides a means fostalkeholders to be involved in the strategic glagn
process.

HARMOS enables decisionmakers, planners, expents tlze airport’s stakeholders to effectively share
information and work together on their problemstkat they gain an understanding of each other's
perspectives and objectives. Only when there isiah understanding is it possible to look for t&gies



that are satisfactory to all parties involved (8o left side of Figure 3). As a result, an airpmperator
and its stakeholders can work together on a shasexh of the future airport.
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Figure3- HARMOS: bringing people together

Next Steps

The four major interface areas (economic developni@nd use planning, infrastructure, and goveraanc
will be investigated through case study analysdschvincludes a detailed, quantitative case stuldy o
Brisbane, Australia. The core of the Brisbane cstsgly will be the use of the HARMOS DSS by
decisionmakers, planners, and other stakeholdeepaRng for this case study requires the following
steps which are either ongoing or will be startiearty:

» Collect and categorize research results within edctihe interface areas, through the use of the
policy analysis approach;

» Extend the HARMOS DSS so that it captures the emidit complexity of airport regions;

» Customize the HARMOS DSS for use in the Brisbarse cdudy.
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