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Privatizationiis globall trend in' allindusties, Widely.
Used concept in aifport DUSINESS

Classical decision makinglis congested with numerous
parameters to be assessed

fFuzzymulti criteria analysis selvesicomplex
transportation ECONOMICS: Problems moxre! efficiently,

Contents: airport sector drivers, alporit privatization
models and risks, DasiCs! off /i/zzy decision making, and
finally: rizzyzmultic criteria analysist model for decision
making on airport privatization.
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Introduction

Since; the first alrport privatization took place, private
SEctor participation became werldwide trend,
especially in countries; unable termaintain, iNance; or
developrthelrewn alrports:

Privatization| IS PrOCESS Of transiormingl Enterprise
OWRErshipifirom| public te private, asi reSpense; to
[Ncreased competition: pressure and neeadl to find
capital funds; fior infrastructure development.

Only. in year 1997, worldwide privatizationss gathered
almost €160 billien. It became gelden economy. rule;
Mo matter off political constitution off states.

Goal is te find necesarry Investments for development:
projects and! to) Improve business perfermances like in
private sector.
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Global trendsi and drivers; in aiport
SECLOF

Alli transport: oft today’ basically' belongs tor globall industiy with following
strong factors in airport market:

Globalization- Alrr transport system, Is the main globalization catalyst,
simultaneously failing te adapt toit, because globalization Induced
forces change competition dynamics of this/ industry.

New: technologies- As INMOVALIONS PIONEEN, air tianspPort InAUSEry.
rushed! to iImplement many’ “science fictionZ technoloegies, directl
linking to cost expenditure fior medernl infirastructure and techno ogy/-

(De)regulation- ICAO bilaterall regulation in; air transport changed for
mo(rje Iefﬁuent andl competitive firee;market and full competition
moede

Sustainable mobility- Alr transport BeEcame VICtm| off itS oW SUCCESS, in
allfof three; aspects: sociall (terrorism, cultiure, human| KESoUrces,
guality’ perception), financial (fiscal pollcy, tariff: System), energy,,
taxes), and environmentall (flora and fauna, human life, neise, air
pollution).
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Global trendsi and drivers! in aiport
sector (contd)

“Open skies - Witheut ballast off regulation in competitive
environment, It means non-restricted routes; capacities,
frequencies, tarifiis and agreements (especially: chiiarier and: cargo),
code. sfigring, NON-AISCriminNatory. reServation system) etc.

llow cost sector- Services diversified and many: different low: budget
airlines and airports were, born, thlus attractingl passengers Wino
didnft use air tramspoert before, widening airport pepulation:

Intermodality- Congestion; along most wWanted air corridorsiand
constrained number off alrpoert slots became significant problem,

partially: solved by pepularization off ether modes of transport (rail
and multimedal):

Privatization- Einanciall reasens (lack off budget for infirastructure
Investments) and pressure for greater profit (airports focusion
commercial activities, less depending on aerenautical revenues)

moved! investment and management responsibilities to private
SECLor.
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Aliport privatization concept:

Alrports remained public during the moest years of thelr
NIStory, by GWNErShip, Management and financially.

REcesion 1N economy. resultedlin' change o thinking,

INVolving medern transpoertation management:and
Private participation.

1985-2000 forecasts snowed! doubling pax figures, WhIch
PUE Migh preassure oni alrpoert infirastructure.

1998} assessed additional $350 billiens fer airport
Infirastructure development for' traffic up te) 2010.

Privatization| is way out te handle this financial’ burden.
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History: of alrport privatization

Great Britain- year 1987, 16 1ocal airports plus 7 in
BAA commercialled for £152 billion: Alrport 6perator
could increase profit only: by, nen-regulated activities:

USA- Airport market:is; mixture, off public and! private
owned and operated alrports; only. tWe state- owned:
Erom| 1970, state funds only. for airside develepment.

Deyveloping countries keeping ini progress With
developedrones. Best practices are in Asial (especially:
Chinaland India) and! Latint Americal (Argenting).
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Models ofi private sector involvement in alrports

Total sale, Partial privatization, Concession agreement

Public Private Partnership: Contracting out, Management contract, Long-term lease, Joint
venture

Secondary sale of early privatized airports to more competitive

specialized investors. .




RiSks of airport privatization

Changesiare the only constant of eur times.

Higher risks in' airport privatization: thani in any: other Industry,
because of great monepoly: value. Nevertheless, histery has not
shown; unsuccessfullairport; privatization.

ODbservation has Various perspectives (economy, social aspect,
ecology, safety, security) of all relevant stakehoelders (state, private
Sector, airlines, passengers, eEmployees; Concessionaires) and wide
fange of erganizational) secial, technological and envirenmental
CONCErNS to’ preserve public interests.

Risk’ elements:: air transporit forecasts, income /' cost: forecast,
ailiport development plans, BUSINESS risk; organizational culture,
institutional Influences and: privatization; aspects.

RiSksS' are; tor be identified, measured, forecasted and
lowered ati acceptable level.
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FUzzZy.approach in decision making

Very hard to findl precise universall parametersiand even harder to
guantify them,, so that apﬁroximate ieasoning Is tooll bettier than
classical complicated mathematics.

In tiansportation management decisions are made on the Basis of
decision' maker's experience, intuition and subjective; evaluation.
[FUzzy.approach advantade Is the possibility: teruse, ExXperience rules,
IntUItion or*descriptions, witheut need to model the process itself.

Qualitative e.g. /uzzynature of AUMan reasoning Process
encouraged engineers, to) develop: /izzy controllers based on
Imprecise, dualitative data; in combination withrlinguistic set of rules.

First practical application: in 1975! preved that controller can be
exclusively legical ene. Numerousiapplications in industrial and
transportation: processes, recently manaderial decision making.
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FUZzzZy .appreach in decision making
(cont'd)

Read trafificimanagement, fireeway: iamp
Metering, human: Sense; fior distance; andl angles
N garade parking, autematic contrel off traliic
signals at Intersection off tWor one-way: streets,

automated railway: /tzzy.contreller

Route problems, network:, leading: algorithm,
venicle routing and transshipment;, dispatching
models in road, river, rail and air transport

Selection offtransportation INVestment projects,
PErfermance, safiety, quality, efficiency and
privatization models.
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FUzzy N alrport privatization
PIrOCESS

Multit ebjective problem: withr many: conflicting goals; big challenge.

Fuzzy/1s very interesting tool, proved very: efifiective in tackling
problems ofttransportation’ management.

Multi criteriar analysis has been widely' used, altheugh there is ne
best approach and quite often oUtcemes Vary. on Concept used.
Tihere is evident need to develop simple, comprehensible and
reliable; approach, torget consistent: GULCOMES.

1o overcome, this preblem; in: airport privatization field, it is proposed
effective 1uzzymulti eritériar analysis approach;, WhICh generates a
Crisp. (Satisiaction) performance; INdex for each alternative based on
the concept of the ideal solution.

Suggested model s te be tested in near future, and more or less
modified, It cani be used in' any: related privatization decision making.
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Proposed /tzzy model

Multif eriterial fizzy decision making model

TWo-phased: first phase using fuzz,y AUMBErS| to) EXPress decision
maker’s assessment on alternative” perfiermance; with respect to
each criterion (Chen and Hwang, 1992; Ribeire, 1996). After criteria
weighting, overalltutilities of alternatives are aggregated by /uzzy
arithmetic (Kaufmann-Gupta approach). Secondrphase ranks the
alternatives;, comparing their corresponding /uzzy utilities (Zeleny,
19985 degree of optimality):

Two-leveledt: basicilevel (consideration: off sub-criteria) and higher
level (appreximate reasoning).

Supposing, IN'accordance with SPECIfics) ofi alrport privatization
process, It is possible ter use; fuzzy/ linguistic approach instead of;
traditional ene; that way: by-pass numerical guantifying of hard-to-
det decision| parameters.
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Proposed /uzzy:model (contd)

basic level

Airpoert privatization problem invelves a set of s diffierent possible
moedelsi(alternatives)iA (7= "1, 2, ..., /1); Iheseraltermatives are tor be
evaluated based on a set ofi ;7 independent: criteria C(/= 1, 2, ...,
m). Each criterioni C:may be broken downiinto p;sub-criteria & (k=
A2 i),

Jihe decision matrix oK /77 criteria and /7 alternatives Is given: by

experts or aggredated! fromi the, corresponding lower-levell decision
matrX:
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Proposed /uzzy:model (contd)

basic level

If sub-criteria, &y, (k= 1, 2, ..., p;) are used for criterion C; allower-level
decision matrix is:

Iihe weighting vectors for the evaluation criteria or sub-criteria W anadl .
=1, 2 ..., m) can be givenidirectly by decision maker or obtained hyb]rid

PaIrWISE COMpParison, etc), are represented as:
W=(w, Wy .., W..., W,,),
WS U U )
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Proposed /uzzy model (cont'd)

higher level

Rankingl procedure; istbased onthe generation| of the /i/zzy perfiormance matrix,
Which is the multiplication off the criteria weighting Vector and the decision matrix.
If criterion’ C.consists off sub-criteria; C, the decision Vector (X, X5 ..., X,;) across
all'the altermatives withi respect torcriteria €. is determined by:

WY ..

(lelXZji--anj):ij—Cj
2 Wi
k=1

fuzzymaximum: (., ) and vuzzy minimum, (/7. )i can be determined on the rieal
line’ R'to; respectively represent the best and the, Worst /i/zzy/ perfermance ratings
amongj allithe alternatives with respect to criterion’ C.. Theilr membership functions

are|respectively:

4 me] Xminj SXSXmaxj
M mimad ()= {Xmaxj = Xmin otherwise } ' Xmaxj = Sup {X, X €ER and 0<|J W/-X/-/-(X)< 1}
0 Xy = INf {x, x € R and 0<p wyx; (X)<1}.
Xmaxj - Xmin’

0

H Mm/nj (x)=

otherwise

j
X - X i ;
{ mex - XminJ SXSXmaxJ
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Proposed /uzzy:model (contd)

higher: level

e degree to)whichalternative A- s the best /- worst alternative with
respect to criterion C; can be calculated by’ comparingfits Weighted| fuzzy

performancel (W) with the fuzzy: maximum (Mia) /- minimum (M0,
as:

Upi (1)) =ESUP XER (W (1 maX] =), optimistic view
U (1) = 1 - sup XER (WM. ) PESsimistic view

An optimismi index A € (0, 1) indicates the relative preference between
U (7)and U, (7): The degriee off optimality’ of alternative Ajin respect to

criterion C.is represented Dy:
Aug () +(@- A)uy (i)
ij— 2 )
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Proposed /uzzy:model (cont'd)

higher level

A fuzzysingleton matrix s obtained from| the /i/zzy periermance
matrix, given as:

Jjo rank alternatives, concept off positive or negative ideal selutions
(altermatives) is used. The most preferred alternative should not
only: have the shortest distance; firom the positive ideall selution A+,

but also thejlengest distance from the negative ideal selution A=,
determined as:

7/17/2008




Proposed /uzzy:model (contd)

higher level

Distance between alternative; A-and the positive iaeal selution and
the negative ideal solution

And finally, crisp! (satistaction) value overall performance Index: of
dltermativel A-across)all thercriteria can| be determinediby:

S.
Pi: N I _
Si +Si
After' calculation the overall performance index for eachi alternative,

_al’éernatives are ranked'ini descending order of their performance
INdex.
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Euture considerations

Another' 120 airports waiting privatization. Tirend doubled in Y2K.
WO ISsUEs to cover: infirastructure develepment: and system
Manadement.

Aliport privatizationis to ensure continuous, effiective; efficient; safe
and SecUre Services providedito the public by private Sector, An
multi'objective assessment: isi to be made against SpPeCific Criteria
and sub=Ccriteria.

Presented approach| provides structured! firamewerk for decision
maker to handle privatization modelfevaluation probiem
systematically fromi a wide variety of: viewpoints addedi to the
traditional econemy. and operation criteria. It s in preliminary. stade.

Researchi so far reached selection| off evaluation: critériai: sarety,
Security, environmental concerns, efificiency: and social duty. Sub-
criterial thati constitute each of them! are; being developed.

The next stepiisite obtaini al set off operation ebjectives te achieve
proeject goal (fermulation off objectivesiand assessment:, of their
weights). Further, modeliwill'be; tested. Apprepriate’ comments will
be made after thorough computingl and sensitivity: analyses. Results
will be knowni hepefully: by the end of the year.
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Conclusion

About airpoert privatization: success- still new; trend, but eld enough
to have positive iImpression.

Privatization model cheice; invelves subjective and Imprecise
dSSESSIMENTS:

Paper presented effiective /uzzy multii criteria analysis approach with
outcomes' ranking. The model is two-phased (assessment of:
dlternative performance and alterative ranking) and two-leveled
(Consideration’ o sub-Criteria and approximate; reasening)):

Tihis;approachi se; far not investigated in airpoert privatization field.
Developed model can add valuerte: transportation EConomics andl air
tranSport Management.
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Thank you for yeur kind attention!

Ay UESLIONS?

dhna.jlzbasic@pPeg.aero
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