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INVESIMENI IN AIRPORI CAPACIIY - A
CRITICAL REVIEW OF THE MANS (MAJOR
AIRPORI NEEDS OF SYDNEY) SIUDY

Gordon Mills,
Professor of Economics,
University of Sydney.

ABSTRACT:  After reviewing in detail the {gemerally) ewxcellent
work of the MANS study, this paper arques that the
study's eonclusions are inconclusive, becquse
insufficient altention has been paid to rumcy pricing
policy at the present Sydney airport. It is suggestsd
that a new pricing strategy be introduced to discourage
those aireraft movements which arve valued at less than
the congestion costs they cause. This will postpone
the optimal date for the building of exira ruwy
capacity. In the intervening years, the MANS
caleulations may be reworked to obtain a better guide
for the eventual investment decision.
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INVESTMENT IN ATIRPORT CAPACITY - THE 'MANS' STUDY

INTRODUCTION

1.1 Fer the past thirteen years, the Commonwealth and New
South Wales governments have been actively studying proposals
for the expansion of airport capacity in Sydney, the most
recent of these governmental studies being the MANS (Major
Alrport Needs of Sydney) enquiry. This paper deals with the
MANS study and with some questions arising from it. Sections
2 to 9 below describe and evaluate the work undertaken in the
MANS enguiry itself. In section 10, the present runway
pricing policy is examined together with an alternative
pricing strategy which would better represent the principle
that each user should pay encugh to cover the direct
attributable cost of his use, while users in aggregate should
pay enough to cover gall the costs. Later sections argue that
implementation of this principle would reduce traffic levels;
that because of the relative neglect of this aspect in the
MANS study, its results are not conclusive; that it seems
unwise to rush into early runway investment; and that a new
pricing policy should be implemented at Sydney, the results
to be used fo guide a later investment decision,

1.2 Notwithstanding some shortcomings, the MANS study is a
major contribution, embedying many man-years of work by a range
of highly-skilled professionals. The size and complexity of
the study makes it difficult for the outsider to test all the
details of the work. While the public reports eneble
examination of the overall structure of the study, many other
matters (especially relating to the choice of input data and

to some of the assumptions used in processing these data)

have tc be taken on trust.

ORGANISATION AND CONTEXT OF THE MANS STUDY

2.1 The Commonwealth and New South Wales (NSW) governments
jointly established the MANS study in 1876; although the
earlier governmental studies had not led to a conclusive
political outcome, much of this earlier work was used in the
MANS study. The two governments established a MANS committee,
with its own secretariat, and with an official from the
Department of Transpoert, Australia, as chairman. The three
other Commonwealth members were officials drawn from the
Department of Finance, the Department of Construction (now the
Department of Housing and Construction) and the Department of
Environment, Housing and Community Development (now the
Department of Home Affairs and the Environment). The four
state members were officials drawn from the State Pollution
Control Commission, the Planning and Envircnment Commission
(now the Department of Environment and Planning), the Traffic
Authority of NSW, and the Premier's Department.

2.2 Because airports have such diverse aspects and
consequences, a wide range of studies has to be undertaken
before embarking on airport development. For this reason,
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the MANS committee established nine consultative groups and a
number of working groups, each to consider and report on one
or more aspects of the problem. Appendix B gives the names
of these groups and their composition by departmental
affiliation, . Note the numerical predominance of Commonwealth
government officials, especially those from the Department of
Transport, Australia (DOTA). In many cases, this predominance
follows inevitably from the role of DOTA as the only operator
of major airports, and from the fact that the NSW government
does not operaie any airport. One consequence is that it is
difficult to find expertise on airport design and operation
outside the Commonwealth public service, and it may be that
the state govermment officials Ffelt themselves to be at scme
disadvantage in that aspect of the work,

2.3 Because of the politically controversial nature of
airpert development, it was decided to publish a great deal

of the results of the study and to invite publiic participation.

I'o this end, the MANS committee established a further group,
the Public Participation Consultative Group; again see
Appendix B, Most of the work of the various consultative
groups was dene in 1977 and early 1978, with the groups
reporting by mid-October 1978. These reports were made
publicly availlable; the details are shown in Appendix A which
lists all the documents publicly issued under the MANS
programme. Included in the publications are a series of
Infoermation Bulletins, most of which seek to summarise 4in
simple terms the technical details of the consultative group
reports The MANS committee alsc commissioned several firms
of consultants to work on various aspects of the study, and
many of thelr reports have also been issued publicly

2.4 In 1978 and 1979 the committee invited submissions
from the general public and from the aviation industry;
Appendix A gives details of publicly-issued submissions from
industry interests. During 1979 the MANS committee was unable
to agree on peliay conclusions; presumably, this reflected

the differing stances of the two govermments. In December
“187% the Commonwealth members of the MANS committee issued a
short repert ouvtlining their policy recommendations, and this
was promptly criticised by the NSW government. During 1980
and 1981, the Commonwealth government pressed the NSW
government fo support these recommendations, and in particular
urged NEW to accept the propeosal for a further runway at the
present Sydney Airport. In July 1981, the NSW Premier
publicly rejected this proposal and urged the Commonwealth
government tc get on with the job of selecting a second air-
port site. This in turn was publicly rejected by the
Commonwealth Minister for Transport who said (DOTA, News
Release, July 22, 1881) that the NSW position "ignores the
fact that a second jet airport cannot be relied upon to
provide any relief until the mid 1990s" and this "leaves me

no alternative but to instruct my Department to begin detailed
planning for the orderly and progressive restriction of air




services to and from Sydney?
for electioneering than for the
operation, but the electioneerin
However the question of airport
years is considered below, in se

IRAFT IC FORECASIING
s 2y TYRELASL NG

gives in appendices some further

same topics.

the econometric demand models

3.3
about future values were:

real disposable income
per head, for
Australians

population levels for
Australia and feor
egach state

real airfares

real costs of car
travel

travel time by air
and road

other variables
(including real imports
per capita, real exports,
income of overseas
residents, and population
of overseas countries),

INVESIMENT IN AIRPORT CAPACITY -~ 1IHE

3,2 The BTE makes it clear - see pR.
that it was vequired to adopt methods and
by the Forecasting Consultative Group,

The principal exogenous variableg,
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the statements of the twe governments Suggest more concern
realities of airport
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management over the next few
ctions 11 and 12,

The Forecasting
and of the results,
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particularly to the
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high, median and low fore-
cast growth rates of
(respectively) 3%, 2.25% and
1.5% per annum, throughout
the study period

high, median and low fore-
casts of annual growth rates;
median forecasts are 1.48%
initially declining to 1.22%
For Australia, 1.03%
declining te 0.90% for NSW

(forecasts discussed in the
next paragraph)

growth rate of 2.5% per
annum

no change in future years

extrapolation of past trends
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3.k On trends in real airfares, it was assumed that market
situations would not change significantly and hence that
changes in (nominal) airfares would reflect cost changes.
Fach cost component was suppesed to have a constant, albeit
distinct, growth rate. Of particular interest are the
assumptions {([23], paragraph 2.8.7) on fuel prices and costs:
for international services, a growth (in real terms) of 3.3%
p.a. to 1985, and for domestic services 10% (to reflect the
transition to import parity pricing for oil); after 1985, for
both categories, & decline of 2% p.a. in fuel costs, o
reflect economies in fuel consumption.

3.5 Growth rates for the various cost components were
combined to give two sets of assumptions for real airfares;
the more cptimistic of these (used for a high forecast of
passengey numbers) is as follows:

routes armual growth rate in real fares (%)
1976 to 1985 to
1985 2000
international
- business passengers ~0.5 ~-0.6
- non-business passengers -2.5 -0.5
interstate 0.0 -0.7
intrastate 0.0 =0.32

The less optimistic set differs only for the period 1976-83,
for which interstate fares are assumed to rise at 2% and
intrastate fares at 1.5% p.a.; this set was used in both the
median and low passenger forecasts.

3.8 The details of the econcmetric demand models are
considersd to be beyond the scope of this paper. However it
may be said that the BTE wovrk is distinguished by considerable
‘disaggregation of passenger movements by route, purpose of
travel and whether or not the passenger is in transit. (In
+the historical data of passenger movements, a transit
passenger is counted both on arrival and on departure.)
However, the use of these demand equations for predicting
future passenger movements is open to much more serious
challenge, not only because of the (inevitably) arbitrary
nature of forecasts of many of the exogenous variables (and
the assumptions relating to future trends in real airfares

iook particulariy fragile) but also because of the need to
make assumptions about growth in the supply of direct flights,
which will give fewer transit passengers compared with the
{significant) numbers observed in past years. Although the _
BTE report gives the estimated demand equations (in Appendix I,
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in many cases the units of the variables are not stated, and
thus generally it is not possible to explore the sensitivity
ol the results to changes in the forecast values of the
exogenous variables,

3.7 These doubts put or one side, it is worth noting that
the median forecast growth rates for passenger movements,
averaged over the years 1976 to 1985, are 8.7%, 4.6% and 5.5%
p.a for international, interstate and intrastate services
respectively. These pates are lowen than those experienced
during the earlier years on which the econometric models were
calibrated.,

3.8 Before these passenger movements can be converted into
forecasts of aircraft movements (where a movement is an
arrival or a departure}, it is necessary to make further
supply-side assumpticons. It was generalily anticipated that
there will be a number of structural changes, each having the
effect of reducing the number of aircraft movements at Sydney
for a given level of passenger movements in Australia; these
include trends tc higher lcad factors {percentage of szeats
cceupied), to larger aircraft, to a larger number of direct
domestic flights {(bypassing Sydney), and to greater use of
Melbourne and cther Australian airports for international
flights {thereby reducing the proportion of international
transit passengers at Sydney). The BTE analysis makes some
allowance for all these factors, but it is of course difficult
to judge how much allowance should be made. Certainly there
are doubts about the accuracy of this aspect of the exercise,
doubts which are Ffostered by the naiveté& of the assumptions
concerning the introduction of Concorde supersonic services -
see p. 86 of BTE (1978).

3.9 The principal median Forecasts for aircraft movements
are reproduced here in Table 1. For +he traffic categories
employed, the following definitions should be notead:

- interstate airlines: defined de facto as Ansett and 1AA

- intrastate airlines: all Sservices operated by East-West
Alrlines, and Airlines of NSW - at
present these use Fokker Friendship
turbo-prop aircraft

- commuter services : regular airline services provided by
companies operating under Air Navigation
Regulation 203 (which dees not reqguire
a full airline licence, but which
restricts such operators to aireraft
not exceeding a certain weight limit,
effectively restricting capacity to
not more than about 18 seats)

- other aviation ¢ charter, business, private, flying
training, aerial work, ete., involving
many aircraft types, but predominantly
those which are very small indeed.
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IABLE 1 MEDIAN FORECAST OF AIRCRAFT MOVEMENTS
Al SYDNEY, 1880 - 2010

(thousands)
Year 19761 1980 1980 1985 1990 2000 2010
Airlines
international 19.5 20.2 18. 4 20. 9 21.3 24 .50 30.1
interstate 541 69.1 59.5 72.0 73.5 100.0 128.1
intrastate 27.6 30.8 28.8 38.0 43.1 50.4 £5.3
Commuter 19.5 19.5 35.1 21.0 22.9 26.1 30.6
Other aviation 30.92 38.2 40,0 41.2 PR 51.6 . 59.9
TOTAL i51.6 177.8 181.8 193.1 205.2 252.5 314.0

! Actual movements for the year ending June 30,

Source: Tables 7.1 and 7.3 of Forecasting Report [23}, and
Table 2?2 of Cosgrove (31981).

As Iable 1 also shows, the forecasters have not had much luck
so far: for the three airline categories, the forecasts for
1980 are significantiy above the actual outcome (10%, 16% and
7% too high, respectively) while the other forecasts are too
low, especially commnuter flights (where the outcome is 80%
higher than the forecast).

3.10 The forzcasts made initially by the BTE are of "what
demand would be in uncongtrained conditions” and "do not
account for the impact congestion may have on these movements"”
(paragraph 2.2.7 of [23]). Also “the impact on demand of
alternative locations for a new major airpert for Sydney are
not c¢onsidered" (paragraph 2.2.8). With increased congestion
in mind, the Forecasting Consultative Group subseguently made
a modest reduction to the forecast movements for the 'other
aviation' ecategory, and it is these reduced figures which are
included in Table 1. This mention of future congestion brings
out the need to consider future pricing and regulatory policy
at KSA; see sections 10 and 11 below., Here it is sufficient
to note that all movement forecasts should depend upon trends
in airport charges, as part of the trends for real airline
costs. The report gives no information on this, and it seems
unlikely that any major change in pricing policy was envisaged
in the course of the forecasting exercise. This apparent
omission could be of crucial significance, at least for fore-
casts for commuter airlines and other aviation. On a related
matter, the forecasting exercise provided estimates for
'egsential' and "non-essential! other aviations; the distincticn
is entirely arbitrary, and the details may be found on pp. 45-6
of [231.

3.11 As Iable 1 shows, aircraft movements by commuter air-
lines and 'other aviation' comprised about 33% of total actual
movements in 1976, and 40% in 1980. Such traffic does net
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require the facilities of a major airport such as KSA, and
might be transferred to a lessep airport (see paragraphs 5.2,
7.3 and 11.6 below).

3.12 These macro forecasts were extended (by officers of the
Department of Transport, Australia)- to give da :
aircraft movements, mainly tc obtain more insight into the
situation at peak periods. Such profiles were developed for
an average day, a 'busy' day and a 'busiest! day, and may have
some degree of upward bias (J23], paragraphs 2.8.3 and 4).
Perhaps the single most important use of these profilesg is .in
the prediction of runway congestion (seection b4 below). It may
be noted here that the time profile used for that purpose
measures the proportion of a day’s total movements occurring
in each hour of the day. The difficulties of prediction are
illustrated by the remark {paragraph 5.4.22 of {28]) thax,
before its use in making congestion predictions, "the selected
profile was smoothed by reducing activity in peak pericds to
correspond with forecasts" of the manner in which the airport
will be operated so as +to spread the peaks. Once again we see
the need to spell out alrport pricing and other policies which
will influence airport utilisatien.

IHE PRESENT KINGSFORD SMITH ATRFORT AND RUNWAY CONGESTION

L The present Kingsford Smith Alrport {XSA)} is one of
the oldest big-city airports in the world, its site at Mascot
having permitted successive schemes for expansion, culminating
in major extension of the north-south runway southwards by

land reclamation from Botany Bay. The present runway layout
is shown in Figure 1.

Sydenham

Randwick

Runway
o7

Rockdale

=

Botany Bay

FIGURE 1 RUNWAY LAYOUT AT KINGSFORD SMITH ATRPORT

ily time-profiles of
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4.2 Because the airport is so close to densely populated
residential and industrial aveas on all but its scuthern
boundary, measures are taken to limit the noise nuisance
experienced near the airport and in other inner-city areas.
There is a curfew between 11 p.m. and 6 a.m. on the operaticn
of pure-jet aircraft; of course, this reduces the total amount
of traffic which can be handied at KSA, and pushes up aviation
costs. (For impressionistic details of these conseguences,
see [19] which is an extraordinarily partisan document.’
Furthermore, wvarious procedures to reduce noise-nuisance are
used by pilots and air traffic control: during the curfew,
propellor and turbo-prop aircraft may use KS8A, but are
directed to land on runway 3% (i.e. approach over Botany Bay -
see Figure 1) and tc take off on runway 16 (again over Botany
Bay), whenever weather conditions permit (as they do most of
the time); during other hours, it is mandatory for jets and
many other aircraft to use runway 16 for departures (weather
permitting), and there is some restriction on runway selection
for arriving aircraft. One effect of these procedures is to
inecrease runway congestion compared with that which would
prevail in the absence of these noise-abatement procedures
{paragraph 5.4.4 of [28]).

5.3 Under these procedures and in reasonable weather
conditions, KSA can handle a maximum of about 54 aircraft
movements per hour [22]. Because of random fluctuations in
aircraft arrival/readiness-for-departure rates, and because
of peak/off-peak variations, congestion delays build up as
the average hourly rate approaches this figure, and as in any
queuing situation, delays increase more than proporticnately
as traffic levels increase.

by The MANS documentation does not present evidence on
actual annual average delays &t KSA; however it seems likely
that at present the average delay is no more than about three
minutes per aircraft movement. Bult this conceals much
variation, with longer delays experienced during peak periods
and adverse weather conditions, For a non-random sample of
three days in 1%77 and 1978, [22] gives a {(shock! horror!)
report of individual flight delays in excess of 50 minutes,
with average delays in specified hours during peak periods on
those days ranging from 15 to 40 minutes per aircraft.

L.5 In order to be able to plan airport capacity and to
explore alternative operating procedures for existing airports,
it is essential to be able to make congestion predictions under
alternative regimes. During earlier studies for a second
Sydney airport, DOIA commissioned

consultants to build a comprehensive, detailed and flexible
computer simulation model (Atack, 1978), and this model has
been used extensively in the MANS studies; see Figure 2 for
an outline of the organisation of the MANS calculations.

Scme predictions of average delays estimated in this way are
reproduced in Table 2: for the existing KSA runway layout and
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TABLE 2 ESTIMATED ANNUAL MEAN DELAYS! To ATRCRAIT,
KINGSICRD SMITH AIRPORT, FOR ALTERNATIVE
TRAFFIC LEVELS AND ATRPQRT CONFIGURATIONS

Aireraft Mean delays (minutes/aircraft
Configuration movements movement)
per year arrivals &
arrivals departures departures

1. Existing 148,000 1.28 1.66 1.47

: 170,000 2.25 3.36 2 81

200,000 3.80 5.48 5.14

2. Existing, bhut 140,000 1. 58 1.09 1.34

with modified 170,000 2.76 2.04 2.40

runway procedure® 200,000 L. G2 3.63 4,12

3. With 2 close~ 140,000 1.60 0.57 1.08

spaced parallel 170,000 2.78 0.93 1.88

runway (equal 200,000 4. 54 1.46 3.05
length)?

4. With a wide- 170,000 0.57 0.95 0.76

spaced parallel 200,000 C.8L 1.39 1.12

runway

Based on present separation distances between consecutive
aircraft, to allow for wake +turbulence.

Modification involves abandeoning the present procedure for
choice of runway and direction, used to minimise noise
disturbance in areas surrcunding the airport.

Parzllel to the existing primary (north-south) runway.

Source: Appendix A of {18] and Appendix A of Runway Congestion
Report [28].

the existing coperating procedures, the simulation calculations
suggest that (for example) the average delay is less than three
minutes if annual aircraft movements total 170,000.

4.6 Containment of the present average delay to about three
minutes is said to be due in part to the introduction of
administrative controls, limiting or prohibiting use of the
runways during peak periods by many 'other aviation! categories,
in order to reduce delays to the iarger aircraft employved in
airline service. Notwithstanding the introduction of these
rules however, it is remarvkable how many small aircraft use the
airport at peak periods. Formal evidence of this is to be
found in a brief reference by Blackshaw (1981) to = fortheoming.
publication by the BTE on aircraft movements at selected
Australian airports; for a study period (apparently in 1979 o»
1980) of the 7 a.m. o 11 a.m. peak hours at Kingsford Smith
Airport, commuter services accounted for 20% of total aircraft
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movements, and other aviation for 26%; put another way, air-
line movements totalled only 54% of all movements during this
peak.

u.7 Conventional aviation wisdom suggests that the
practicable capacity of the present airvport regime is no more
than 200,000 movements per annum (assuming a time profile
similar to the 1376 pattern). The argument then is that this
level will be reached in a few vears' time {(unless steps are
taken to restrict usage by pricing or regulation). Even at
200,000 movements p.a., the figures in Table 2 suggest that
the average delay will not be very great; but the conventional
wisdom points to what are regarded as ‘'intolerable' delays in
peak pericds. As will be argued below (paragraph 6.4), this
approach is in conflict with an economic appraisal which seeks
to measure and weigh all the costs.

THE AIRPORT DEVELOPMENT PROPOSALS

5.1 Runway congestion may be reduced by restricting the
amount of traffic and/or increasing airport capacity by
constructing new runways (and perhaps by altering coperating
regimes). The emphasis in the MANS study is on the construct-
ion of more runways. The only major exceptions are the so-
called Base Cases (considered later, in section 8) which
propose alternative ways to restriet traffic to a level of
about 195,000 aircraft movements per annum. All the other
proeposals are for airport development, at KSA and/or at a
Second Sydney Airport (SSA), to provide capacity sufficient to
handle the predicted levels of airecraft movements shown in
Table 1. (Save that in some of these development proposals,
certain categories of light aireraft are to be excluded from
KSA and transferred to Bankstown Aerodrome, with consequential
development proposed for Bankstown and Camden airports.)

5.2 The develcpment proposals may be summarized thus:

(a) Construction of a second airport: six potential sites
were examined in detail, and for eaeh of these, two (alternat-
ive) roles were considered. The seo-called K role has KSA
handling all international trafific, while in the S role all
internatjonal traffie is handled at the SSA. (Closure of KSA
was not considered.)

(b) Runway development at XSA: five runway options were
considered in detail. .

(¢) Traffic management measures at KSA:

(i) HICAP - abandonment of the present preferred-runway
procedure (used to limit noise nuisance), in order to
increase runway capacity.

(ii) EXCL - the exclusion by administrative decree of
some op all of the following traffic categories (with
the exclusions beginning in the same or different years):

NOA ‘'non-essential' other aviation;

C commuter aircraft;

I non-jet aircraft of intrastate airlines.
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5.3 Of the six 58A sites, those lablelled SW4 and N1 seem
to be superior con most criteria ([26} and [15]). This paper
includes detalls only for SWY4; this site is to the south-west
of the city (west of Scuth Creek and near Badgery's Creek) and
the main runways would be aligned approximately east-west.
This and the other sites are intended to have capacity for two
pairs of primary runways, and two secondary (cross) runways.

5.4 Of the five KSA runway development options [20], three
are included here:

(1) CSPE (closed spaced parallel equal thresheld - to the
east of, close to, and the same length as, the present north-
south runway;

(ii) WSPE (wide-spaced parallel east) - to the east of, and
well apart from, the present north-south runway; alternative
lengths (e.g. 2000 metres) were considered;

(iii} 8T0L {(short take-off and landing) - a runway of 800
metres in length, parallel to, and to the east of, the
existing north-south runway. ’

Ior a single-runway airport, the addition of a wide-spaced
parallel runway (at least 1500 metres from the initial runway)
permits the two runways to operate independently, and thus
airport capacity is doubled. With a close-spaced parallel
runway, aircraft movements on the two runways interact, and
thus the two runways have to be controlled together; capacity
increases by about 40%. However, in the present KSA layout,
the intersecting east-west runway is used concurrently with
the main north-south runway in order to increase airport
capacity; the construction of a new runway in this context
would give smaller capacity increases than those quoted above.
(See also paragraph 11.3 below.)

5.5 Tables 3 and 4 give a sample of the data on capital
costs. It should be noted that all the KSA proposals,
including those with no runway development, NRD, (at KSA, that
is), postulate considerable expenditure on terminals etc., and
this requires some land reclamation from Botany Bay. Although
it is claimed that this expenditure is necessary if the air-
port is to handle more airline traffic, there is a suspicion
that the engineering plans which have been costed may be
unduly lavishj; cf. paragraph 11.2 below.

THE ECONOMIC APPRAISAL IN THE MANS STUDY

6.1 These alternative development strategies were appraised
by the Evaluation Consultative Group, using a restricted form
of cost-benefit analysis. As is clearly explained in the
Economic Report {(paragraph 2.2.3 of [23]), the MANS study "was
unable to evaluate the major social benefit and some of the
social costs". '"Lack of suitable data on what travellers
would be prepared to pay for the use of airports in the Sydney
region or ready access to such airports, precluded evaluation
of the total benefit to consumers from such facilities."
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TABLE 3 CAPITAL EXPENDITURE TO BE INCURRED BY COMMONWEALTH
GOVERNMENT, FOR SOME SELECTED MANS STRATEGIES!?
(undiscounted) $ million (1977 prices)

Aggregate (undiscounted) capital expenditure

Strategy?’
Land Site Airport Inter- Defence Total
acquis- prepar- construc- national reloc-
ition ation tion reloc- ation
ation
1. KSA - NRD® 0 85 - 95 100 - 280
55A - SWu 60 130 50 0 25 285
545b
2. KSA - STOoL 0 85 105 100 - 29¢
SSA - SW4 60 130 50 0 25 265
555
3. KSA - CSPE 0 125 115 100 - 340
5SA - SWy 60 130 50 0 25 265
605
4. KSA - WSPE 35 13¢ 106 100 - 370

SSA - not needed

5. K3A - NRD? 0 85 65 70 - 220
S55A - SWu 60 148 125 80 25 435
655

! Median traffic forecast, with '"non-essential' other aviation
traffic excluded; expenditure common to all strategies has
been excluded.

? Strategies 1 to 4 have all iInternational traffic at KSA:
strategy 5 has all international traffic moving to SW4 when
the S8A is opened (in 1995, in the case of this strategy).

$ NRD = no runway development at KSA.

Source: Appendix I of Airport Planning {16].

Similariy it was not possible to prepare a monetary evaluation
of environmental impacts other than aircraft noise nuisance.
Accordingly it was decided "to calculate the net social cost
(the present value of the quantified sccial costs less any
quantified social benefits)"

6.2 As the report itself indicates, ranking of the strat-
egies according to this ret social cest will be a helpful guide
to the decision maker only if two conditions are met:

"{a} The total benefits to consumers whieh have not been
-evaluated are exactly equal fer ail strategies;

(D) The total benefits to consumers exceed the caleculated

net social cost."
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TABLE 4 AJIRPORT CONSTRUCTICN COSTS (FOR ALL PARTIES)
FOR SOME SELECTED OPTIONS
(undiscounted) $ million, 1977 prices

Aivport: KSA KSA SWi SWL
Option : NRD! CSPE K rola? S role’

Site preparation
(including land

reclamation) i 38 91 118
Runways, taxiways, etc. - Lz 151 313
International airlines

- terminals 104 10n - i6h
- airiine buildings u] 4l - 109
- other g 48 - 57
Interstate airlines

- terminals 58 73 75 53
- airline buildings 63 £3 68 49
- other 28 33 33 21
Intrastate airlines

- terminals 5 5 15 11
- airline buildings 7 7 3 7
- other 13 il 4 13
Other u3 6L 48 39
Total L52 529 L98 955
! NRD = no runway development at KSA

2 X role = all international traffic remains at KSA

3 g role = all international traffic moves to SS8A (here, at SWy)

Source: Tables 3.07, 3.08, 3.18 and 3.24 of Airport Planning
Report [26].

For the strategies involving more runways, the first of these
conditions is largely satisfied; to the extent that it does
not heold exactly, an attempt is made to allew for the (small)
difference in gross benefits to zirport users - this is
discussed below in paragraph 6.10. Since the Base Cases imply
major restrictions on airport use, however, the condition is

seriously breached there; this is discussed later, in section 8.

6.3 The appraisal makes no attempt to show that the second
condition is met. But, as is pointed out in paragraph 2.2.5
of [24], even if this eondition doss not hold, this "does not
change the relative economic merit of the strategies in
question” provided the unquantified social cests and benefits
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are the same for each of the strategies. In other words, if

the decisicon-makers are determined to go ahead with a runway-
development strategy, then the net social cost analysis does

provide a geod guide as to which one to choose.

6.4 In the economic analysis of any one development
proposal, there are many choices as to the Timing of the
components: for example, when to build a new runway at KSA,
when to exclude a class a traffic from XSA, and when to kuild
a SSA. Thus a principal task is to find that version of the
proposal which minimises net social cost, for that proposal.
To do this it is necessary to compare runway congestion costis
with the costs of providing additional runway capacity. Post-
ponement increases the former, and reduces the present value
of the latter costs. Thus, if these various cost elements are
satisfactorily estimated for the purpose of the economic
analysis, the optimal timing of the compcnents could be deter-
mined by minimising {(discounted) net social cost. However,
instead of relying solely on this optimisation, the Evaluation
Consultative Group decided tc impose an exogencusly-determined
standard for the quality of service: the calculations were
performed in such a way as to ensure that average runway
delays did not exceed a certain level, based on perceptions of
what the aviation industry would regard as acceptable. The
effect of this procedure is to constrain the econecmic choice
of timing of runway developments, and sometimes to lead to
slightly earlier construction of additional runway capacity
than would be the case if the timing were determined solely

by a balancing of the costs included in the model. Paragraph
2.4.7 of [24] offers a rationalisation for this procedure when
it refers to “levels of runway congestion which would produce
significant disruption in other parts of the [Australian] air-
port network", and notes that "it was impossible (because of
an absence of data) to evaluate the cost of this disruption”.
However, there is a risk that the procedure favours investment
which is 'toc early', even on a more comprehensive net cost
criterion; see alsoc paragraph £&.6 below.

6.5 The determination of the timings of all the components
of any one development proposal is far from being a trivial
calculation, since it requires examination ¢f a large number
of alternative possibilities. For each such proposal, the
calculation to find the optimal schedule (subject to the
congestion level constraint) was carried out by a computer
model, called the schedule selection medel (S8M) and developed
by consultants for the earlier Sydney Alrport Study; this
model uses dynamic programming to search among the many
discrete alternatives. See also Lack et al. (1979); and
Figure ? above shows how the SSM is deployed in the MANS
calculations.

6.6 The economic appraisgals were made in present value
terms (usually at a real discount rate of 10% p.a.), for a 35-
year period (1976-2010). Costs and benefits were discounted
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back to the year 1977, and in the main these were measured in
1977 prices; the exceptions were cases where changes in real
prices (i.e. money prices relative to the general price level)
were anticipated - these are discussed in the following
paragraphs. The types of costs included in the net (sociall
cost criterion are described in paragraph 2.6.3 of [24]; a
brief identification is given here in Table 5. There is o
always a problem in an optimisation analysis with a finite i
time horizon: if true (overall) optimisation (i.e. under an !
infinite horizon) requires a major investment just before the
£inite horizon, the restricted (finite) optimisaticn may

reject this investment because it recognises all the capital
outlay but only those benefits accruing before the horizon.

In the present model, a 35-year horizen with a 10% discount
pate means that any such error will have a negligible effect

on the aggregate net cost. But the investment programme
details could be seriously misleading. The use of the quality-
of-service constraint (paragraph 6.4} will reduce the risk of
error, as will the {(rather unusual form of) residual-value
caloulation inciuded in the analysis. The nature of the
pesults is such that in nearly all cases, it is clear that no
guch error has arisen.

6.7 Aivceraft noise nuisance was valued using ‘technigues
developed in the earlier Sydney Airport studies. On this
basis, it was supposed that the annual value of the noise
nuisance per house in 1977 ranged from $19% to $749, depending
on the degree of noise exposure, and that the real value of
noise nuisance for a househeld with given ncise exposure would
increase by 5% per annum. It was also assumed that 20% of
households subjected for the first time to a noise level of 20
NET or more, would move away Irom the area; each such removal

was costed at $5,120.

6.8 The assumed values of time for air passengers were
{(for 1977):
domestic flights $ per person per hour
- business passengers 6.93
- leisure passengers - 1.95

internaticnal flights
- business passengers 3.82
- leisure passengers 1.95

These values were supposed to increase (in real terms) by 3%
per annum - see Appendix B of [33]. They were used in
assessing both access costs (travel to and from the airport)
and aircraft delay costs. No explanation is provided for the
difference between the valuations for domestic and Inter-
national business passengers; this difference may significantly
influence the choice of airport for. international passengers
(paragraph 7.3 below).

6.9 Aircraft operating costs were also taken to increase
over time {tc reflect supposed rises in the real cost of
labour and of aviation fuel).




INVESTMENT IN AIRPORT CAPACITY - THE 'MANS' STUDY

TABLE 5 {OST ELEMENTS INCLUDED IN 'NET COSI' IN THE

Category

1. Airport

2. Airline

3. Aviation

R 4. Re-location

5. Aircraft delay

6. Access to
i airport

7. Demand
suppression

8. Aircraft noise

9, Urbanisation

10. Residual value

ECONOMIC APPRAISAL
Compornents

caplital and operating costs for KSA, and
SSA where relevant

capital costs
additicnal operating costs of splitting

e — .
services between two airports {(where

relevant)

- route and taxiing costs to airlines,

reflecting differences in distance for
different airport locations and layouts

cost of re-locating defence and other
installations not compatible with the
particular development strategy

cost of runway congestion: aircraft
operating costs and passenger time costs

capital costs (the additional cost of up-
grading the Sydney road network to cope
with airport-generated traffic)

user costs (vehicle resource and passenger
time costs of airport surface traffic, and
congestion costs imposed on non-airport
related traffic)

loss of consumer surplus (value of the

trip to the traveller, less the time and

resource costs} for journeys suppressed
in two cases:

(a) if no development at KSA, airport
capacity limits passenger movements
to a total less than the forecast

(b) if SSA established, longer surface
journey discourages some passengers
and hence total is less than other-
wise forecast

annual value of noise nuisance
costs of householders moving cut of an
area because of noise

costs of additional land consumed by
households, facilities and services
costs due to under-occupancy of housing
when people move away from areas close
to developing airports

value of any runway capacity still not
in use by the end of the study perlod
(see text for explanation).

Nofe: Many of these cost measures are incremental costs i.e.
extra costs of a strategy over and above the levels which
would prevail no matter which strategy is chosen.

Source: Section 2.6.3 of the Economic Report [2u].

1839
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6.10 In the runway development propcsals in general, the
perceived cost to passengers would rise in real terms whenever
there are significant increases in runway congestion and road
congestion at KSA, and also when the SSA is opened, because of
the longer journey time to the more distant airport. These
effects would reduce the amount of travel, leading to & loss

of gross benefit. An attempt was made to allow for this in

the net cost criterion, under the heading of demand suppression.
The method used is essentially the same as that used for the
Base Cases, and so the discussion of the method is postponed
until section 8. Except for the Base Cases, the estimated cost
of demand suppression is small, and has little impact on the
comparisons of total net cost.

SOME RESULTS OF THE ECONOMIC APPRAISAL

7.1 The results are presented and discussed in some detail
in the Eccnomic Report [24]; more detail is to be found in the
supporting paper [40). The present values of the costs of

alternative development strategies are all large, and the
differences between them are often proportionately modest;
nevertheless the absolute differences range up to $400 million,
and it seems that many of the cost differences are large enough
to be significant, even after allowing for likely errors in
the data.

7.2 The range of develcpment strategies evaluated is such
as to enable exploration of many of (but not all) the important
trade-offs inherent in the situation. As already noted, post-
penemenit of runway construction reduces the present value of
zirport construction costs at the price of higher congestion
costs. By delaying vunway construction, the HICAP strategy
{(which obtains more effective capacity from the existing KSA
runways by abandoning the noise-preferred runway selection
procedure) saves on congestion and construction costs at the
expense of more noise nuisance for these living or working
near the airport. Similarly, exclusion of smaller aircraft
from KSA saves on congestion and censtruction costs at the
expense of possibly higher costs for those excluded. (These
costs of exclusion were omitted from the SSM caleculations;

see section 7.7 below.)

7.3 A sample of the more important results is given in

Table 6. Traffic exclusion, abandcnment of noise restrictions

(not shown in Table 6), and an additional runway at KSA (each \
taken separately) serve to postpone the date when it is
optimal (or necessary, to satisfy the congestion constiraint)
to open the $8A. Turthermore, progressive traffic exclusion |
and abandonment of ncoise restrictions both significantly i
reduce the present vaiue of the aggregate net cost. However,
construction of the CSPE (one of the more promising runway

development options at KSA) leaves aggregate net cost largely
unaffected: as shown by the details in the table, the CSPE i
(with SW4 later) is marginally better than NRD (with SWu :
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TABLE 6 SELECIED RESULTS OF THE NET COST ANALYSIS

KSA Airport for SSA at SWh Net Cost
international
Option Traffic Timing traffic Timing of (present
excluded of opening value,
runway $m)
NRD Nene - KSA 1987 2,500
CA 1987(2) KSA 1995(1) 2,330
SSA 1995 2,547
0A + C 199520 xsa 20011 2,175
S8A 2003 2,268
0A + C 2001(2) KSA 2008(1) 2,100
+ I SSA 2009 2,133
CSPE None 1580 KSA 1986 2,466
OA 1584 KSA 2005(1) 2,323
554 2008 2,394
0A + C 1989 (3) - 2,212
0A + C 1989 (3) 2,1u5
+ I
Base
Case 2,136
Notes: The median traffic forecasts are used, adapted for
demand suppression or traffic exclusion, as appropriate.
Traffic categories:
0A '"non-essential' other aviation
C commuter
T intrastate non-jet aircraft
The columns on 'timing' indicate year of opening, etc.
(1) denotes that the timing is not an economic optimum:
instead opening of 38A is triggered by XSA reaching
attainable capacity (as defined)
{2} denctes vear of exclusion of (incremental) traffic
category
(3) the CSPE development gives sufficient total capacity
at KSA up to year 2010; thus SSA not required until
after 2010, and international traffic remains at KSA
up to the horizon.
Results in this table are for a SSA located at SWu.
Source: Derived from Tables 4 and 5 of Economic Repert [2u],

and Appendix of [8].
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later) if no traffic is excluded, but marginally worse if ail
three traffic categories are excluded. (The results for the
Base Cases are considered in secticon 8.) 1In all cases where
the comparison is made, aggregate net cost is higher when
international tvaffic is assigned to the SSA than it is with
international traffic remaining at KSA. (This reflects the
higher capital cost of building the SSA to international
standard, the cost of re-locating the Qantas maintenance base,
and the additional cost of surface access.) Not covered by
the results in Table 6 are site-comparisons for the S5S5A: some
alternative sites give substantially similar results, with N1
as good as SW& (cf. Table 3.1 of [:C]).

7.4 Examination of the detailed results of the computer
runs gives insight into the trade-offs. The (assessed) noise
cost varies little in the various alternative cases, and
abandonment of the noise-preferred runway procedure adds only
$5 to $10 million to the present value of the ncise cost for
the NRD cases at KSA; savings under other headings (notably
airport, airline and access costs) easily outweigh this effect.

7.5 The cheice of role for the SSA affects not only the
cost of construction of the new airport but also its timing.
Since its access costs are higher (per passenger) the new
airport is opened a few years later if it is to be used for
international traffic than if it is to be used for domestic
traffic; this follows because international flights have more
passengers per aircraft, and optimisation postpones the date
at which these extra annual costs are to be incurred in order
to achieve congestion cost savings.

7.5 A greater impact on the SSA timing comes from the
decision to build an additional runway at KSA. Compared with
no runway development, the CSPE (for example) gives a post-
ponement of about 10 years, in most cases, because of the
reduction in annual runway congestion.costs at KSA; however,
because high levels of KSA congestion are accepted for more
years, the total cost of such congestion rises; access costs
are reduced by the postponement of the SSA, and this is
particularly important for the cases with international
traffie at the SSA.

7.1 Also of considerable importance, for their impact both
on aggregate net cost and on the timing of the SSA, are
decisions on the exclusion of certain traffic categories. As
shown in Table 6, exclusion of all three categories postpones
the SSA by at least eight or nine years, compared with no
exclusion at all. The main economiec consequence of such
exclusions is a reduction in aircraft delay costs, but there
is also a significant reduction in (the present value of) air-
port costs by virtue of the postponement of airport develcp-
ment. The present value of aggregate net cost is reduced by
about $300 million, when the CSPE is built; for the case of

no runway develcpment at KSA, the saving is about $u00 million.
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The figures shown in Table 6 are those used in the economic
analysis. However, as pointed out on p.18 of [u0], the
comparison needs to recognise the cost of diverting this
traffic to other airports; it appears that this cost was
never included in the economic analysis using the schedule
selection model. Much of the missing data is developed else-
where, in the Airport Planning Report [26], pp.l68-17%, where
it is argued that the displaced traffic categories would be
accommodated at Bankstown and Camden, and that the major
gsignificant incremental costs are those relating to aivport
capital costs. Total (undiscounted) expenditure is put at
about $2?7 million for exclusion of the first two categories,
and a further $41 million for non-jet intrastate traffic.

For all three categories, the contribution to the present
value of net cost is only about $30 milijion, and this is so
small that the previous conclusions are not significantly
affected.

IHE BASE CASES

8.1 Unlike all the development proposals considered in the
previous sesctions, the Base Cases suppose no runway COnsiruc-
tion whatsoever. Iurthermore, there is no administrative
exclusion from KSA of any particular class of traffic
(considered as a whole). Instead, once the total of aircraft
movements Teaches the 'attainable' capacity of the airpert
(regarded de facto as 195,000 movements p.a.}, steps are taken
to prevent any further increase in the total amount of traffic
seeking to use the airport. Three alternative ways of doing
this are considered:

Base Case 1: each class of airecraft traffic is
restricted {(by decrse) to the number of
annual movements then reached;

Base Case 2: a uniform surcharge per passenger 1is
applied, just sufficlent to keep total
zircraft movements within the attainable
capacity (and this implies a surcharge
which increases over time};

Base Case 3: as for Base Case 2, except that a uniform
surcharge per aircraft is applied.

8.2 When assessed by the net cost criterion, it is obvious
that the net cost of the Base Cases 1s reduced to the extent
that there is no capital expenditure. Now each Base Case
provides for much less traffic than do the variocus development
proposals (as is easily seen from Table 1). However, the net
cost does not include a measure of total gross benefit (i.e.
value of the airport facilities to The passengers, before they
pay for the use of airport capacity). Thus to enable proper
comparison between the Base Cases and the runway development
proposals, it is necessary to include in the net cost eriter=-
ion a measure of the reduction in gross benefit which attends
each Base Case. (In the MANS documentation a reduction in
gross benefit is called a 'cost of demand suppression'.)
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8.3 This loss of gross benefit is taken in practice to be
the area under the relevant section of the market demand curve;
for the technical details, see [39]. The empirical estimates
are made from the demand functions obtained in the BTE fore-
casting study, and depend on the assumption that the demand
elasticity is constant throughout the relevant portion of the
demand curve. TFor major movements along the demand curves (as
in the assessment of the Base Cases), the assumption may lead
to significant estimation errors.

8.4 Furthermore there is an important conceptual short-
coming in the approach. Tt implies that suppressed passenger
trips are not made at all. However, in practice, the pressure
of limited runway capacity will lead to various reactions
other than cutright loss of the trips: passengers will to some
degree substitute other transport modes, other times for their
journeys, other routes or other destinations; alsc airlines
will increse load factors and substitute larger aircraft (at
least in Base Case 3 with the surcharge per aircraft); airlines
will substitue more services which bypass Sydney; and comnuter
airlines will substitute use of the smaller Sydney airports
for use of KSA. These responses are not recognised in the
caleculations of demand suppression costs, and hence the loss
of gross benefit is overestimated, since the alternative
arrangements will yield some gross benefit. The Evaluation
Consultative Group did eventually recognise this point {(see
paragraph 2.7.28 of [24]), but found that lack of data
prevented much in the way of appropriate refinement of the
calculations. (However, see also paragraph 8.8 below.)

8.5 In some of the runway development proposals also,
there is a noticeable reduction in the volume of passenger
movements, this time because of higher perceived costs to the
passengers (as indicated in paragraph 6.10 above). The
calculation of the consequent loss of gross benefit is done in
precisely the same way as for the Base Cases, and the same
empirical and conceptual criticisms apply. However, the
estimated loss is never at all large (usually a present value
of less than $25 million), and so the importance of the
criticisms is here much reduced.

8.6 However, in the Base Cases the costs of demand suppres-
sion, as estimated, are very large, as shown at the bottom of
Table 7. Base Case 1 is particularly illi-conceived, since
(for example} it inveolves suppression of a significant number
of intermational flights, each carrying large numbers of
passengers, in order to accommodate the previous level of
commuter flights, each carrying only a small number of
passengers. Not surprisingly, there is a very great loss of
gross benefit, and in consequence the aggregate net cost for
Base Case 1 is very high. A priori, Cases 2 and 23 are mcre
sensible; as is to be expected, Case 3 gives the smaller
suppression cost and the lower aggregate net cost, because the
reduction in flights, and hence passengers, fzlls to a greater
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TABLE 7 ANALYSIS OF THE THREE BASE CASES

Base Cases

Passengers in 2010 Forecasts® 1 2 3
(millions)

International 11.5 8 5 11.0 11.3

Interstate 29.89 Z2i.14 18.2 21.86

Intrastate and commuter 3.3 2.3 2.5 2.0

Total b4, 7 31.9 31.7 34.9

Aircraft movements in 2010

(thousands)
International 30 22 29 30
Interstate 128 90 77 92
Intrastate and commuter 97 68 74 59
Other zZ0 14 1y 14
Teotal 215 195 195 195

Present value of aggregate net cost
(¢ million)

normal elasticities (based
on demand forecasts) 3,407 2,671 2,505

previocus elasticities x 3 3,015 2,566 2,418

Present value of suppression cost
{$ million)

normal elasticities 1,708 732 Lyg

1 Median forecast, but with other aviation movements reduced
+o reflect administrative restrictions on the use of KSA.

Source: Tables 7.1 and 7.2, Paper Econ-3 {401.
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extent on intrastate and commuter traffic rather than on
international and interstate., (When the shortage is of runway
capacity, it is intuitively obvious that the better results
will be obtained by a direct charge per aircraft - and a
uniform charge, on the assumption that all aircraft movements
take essentizlly the same time - while the indirect method of
a uniform surcharge per passenger will be less satisfactory:
the point is established rigorously by Park (1971) in a
theoretical model, which however does not represent all the
complications to be found in the present situation.)

8.7 Because of the difficulties (already discussed) of
measuring demand elasticities for major movements along the
demand curves, the results for the Base Cases are particularly
unreliabley; in order to explore this aspect, alternative
caleulations were made using elasticities which are three
times larger than those embodied in the demand forecasts; as
shown in Table 7, these alternative calculations give somewhat
lower net costs, but the aggregate figures are still relatively
high. On this basis, the MANS study concludes (on p.23 of
[#0] that "these results indicate a severe economic penaliy if
no runways are built during the pericd". Even if these
calculations were on a satisfactory basis, this criticism
would have to be regarded as being excessive.

8.8 However, in later work in the MANS study (paragraph
2.7.32 of [24]) a further calculation was made toallow for the
principal reaction of airlines; it was assumed that average
loaé factors would increase to 85% in response to the surcharge
on aircraft movements. This calculation gives a net cost of
$2,136 million, and it is this figurs which is shown in Table 6
as a proxy for the cost of the (best) Base Case. The argument
in [24] is that this calculation provides a better indication
of net cost than the calculations summarized in Table 7.

THE FINANCIAL APPRATISAL

9.1 The financial study [?5] gives a financial ranking of
the principal strategies selected in the course of the economic

appraisal. It differs from that economic appraisal in that:

{a) it excludes all costs and benefits for which there is no
cash vepresentation;

(b) it substitutes cash valuations where the economic appraisal
uses shadow prices (resource costs); and

{(e) it does include airport revenues (whereas the economic
appraisal does not attempt to value all benefits - of.
section 6 abovel.

Its scope was confined to measuring the financial impact on
the Commonwealth and N3SW governments, and even there a number
of simplications were made: airport-induced expenditures on
other infrastructure (i.e. the impacts on the provision of eg.
water, sewerage and power for other, non-airpert, users) have
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been ignored, as has the financial impact (if any) of possible
restriction, as a result of the development of KSA, on the use
and development of Botany seaport.

g.2 Although the drafting of the financial report [25] is
not altogether clear, the main point in the report is a ranking
of alternative proposals by reference to a concept of
'cumulative cost recovery’ which appears to be defined as the
cumulative net cash flows {revenues net of costs), without
time-discounting, but with some allowance (at rates not
specified) for +the inclusion, on the cost side, of depreciation
and interest charges. TFor each proposal, these cumulative sums
are prepared for each year up to the horizon of 2010. While
such computation on the basis of cash flows may be useful in
portraying the impact of any propesal on the government budget,
the procedure does not make adequate allowance for the value

of capital assets remaining at the time horizon (2010). This
invalidates some of the ranking comparisons between proposals
(rotably those comparing the addition of capacity at KSA with
the construction of the SSA). Nevertheless it is worth noting
two of the report's conclusions:

(a) "From a financial point of view the Base Cases invelving
no runway development in the Sydney Region appear to be
the least expensive solution. However, they require
substantial changes in the market preferences of consumers
which could cause variations in community and user
attitudes towards airports. These changes are not amenable
to financial analysis. ® (Paragraph 3.5.15)

{(b) "On striet financial criteria there is no penalty at all
attendant to delaying a decision an the desired strategy.
In fact delayed decisions will suppress traffic and
this could be the most financially desirable strategy for
‘the Commonwealth Government, Alternatively traffic up to
and including non-iet intrastate standard could be diverted
as required from KSA to othenr alrports ir the region. This
would be the next most financially desirable strategy. "
(Paragraph 3.5.20)

8.3 For the development proposals with early construction
expenditure, the cumulative cost Tecovery totals are strongly
negative in the early years, and then improve in later years
as the further cumulation brings more revenue into the sum.
These revenue figures are based {paragraph 2.2. of [36]) on
DOTA pricing policies designed to secure full recovery of
attributable costs (cf. section 10 below); excapt for

the Base Cases, they appear to rest on the assumption that
demand is whelly inelastic, Purthermore "it is expected that the
cost of the selected airport strategy would be borne by the
industry and users of the facilities™, However, "capital
expenditure 'peaking' may be sufficiently severe for all
development strategies to require special funding arrangements
or a reconsideraticn of the timing of development" {(paragraph
3.5.17 of [25]). All these points illustrate the vital
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importance of first spelling out pricing and funding policies
before undertaking the investment appraisal. This issue is
avoided in the MANS study, but is considered below in parag-
raphs 11:7 and 11.8. Teo prepare the way, the next section
reviews existing and possible future charging pelicies.

AIRPORT CHARGES

10.1 At present, the Commonwealth levies 'air navigation
charges' (ANCs) which are composite charges for the use of air
navigation and search and rescue services as well as airports
These charges vary with the weight of the aircraft and alsc
depend on the purpose for which the aircraft is used. EIxcept
for very light aircraft, the charges increase approximately
proportionately with weight. (See Chapter § of DOTA (18813
and pp.295-305 of BTE (1881).)

10.2 Aircraft operated by holders of airline licences
{corresponding to the international, interstate and intrastate
categories in the MANS study) pay charges on a per flight
basis, and the charge depends not only on weight but alsc on
the nature of the flight-sector, i.e. its length (and hence
the use made of (Australian) air navigation facilities) and
whether or not the alrports at both ends of the flight-sector
are in Australia. The following are examples based on scales
applicable in early 1881:

Boeing 727-200 Sydney to Brisbane $§ 327
Boeing 747B Sydney to Perth $3,u95
Boeing 747B Sydney to Nandi $1.,659

If the aircraft has a load factor of 67% (for instance), the
charges in these examples are equivalent to charges of $6 to
$12 per passenger.

10.3 Tor the commuter and 'other aviation' categories of
the MANS study (categories which together are described
commonly as 'general aviation! (GA)), ANCs are levied on an
annual basis, with the fee varying with the category of
operation (private; aerial work; and charter, including
commuter services) in the ratio 1 : 2 : 2.5. Some typical
annual fees are:

take-off weight private charter

(kg.) $ $
Cessna 150 680 gy 234
Embraer Bandelirante 5,670 2,123 5,324

(The Cessna 150 is a small, light aircraft, while the
Bandeirante typifies the largest of the aircraft used for
commuter services.)

i
|
|
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10.4 The various airport cests which are regarded as
attributable are aggregated eover all DOTA airports.

Together with the non-aivport costs, these are allocated to
the various traffic categories (traffic flows at all air-
ports). These allocations are inevitably arbitrary, and the
total cost to be aliccated is (arguably ) too small to repres-
ent the full opportunity cost of the provision of facilities.
While DOTA seeks ultimately to recover all its (allocated)
costs, at present this target is reached only for international
flights; for commuter and other general aviation, only about
15% is recovered - see P. 87 of DOTA (1980),

10.5 The system of annual fees for GA does not impose any
direct charge for the use of airport runways, and thus there
is effectively no use of the price mechanism to ration scarce
runway capacity. For airline services, however, the charging
is much more direct but is still only loosely related +to costs,
Each airiine movement occupies the runway for essentially +the
Same amount of time, and on grounds of pricing efficiency this
would suggest uniform charges wherever there is a significant
degrse of congestion. The present system, whereby charges
vary with airecraft weight, implies a measure of discrimination,
on the basis of (presumed) demand elasticities (ability to
Pay), as well as differentiation on the basis of wear-and-tear
and other variable costs of runway provision.

10.6 In 1979, the Department of Iransport established a
committee to study general aviation, and this has led to the
recent publication of two BTE papers - BIE (1980 and BTE
(1381) and a report - DOTA {1381) - by the Department commit-
tee itself. This report recommends the introduction of GA
aircraft movement charges of $70 per movement {landing or
takeoff) at primary capital ecity airports (such as Sydney KSA),
310 per movement at selected shared airports (eg. Canberra,
lamworth), and $4 per movement at major GA airports (eg.
Bankstown, Camden}. The proposal is to introduce thess
gradually over a 5-year period; they would be in addition to
the existing annual ANCs, and would materially increase the
cost recovery rate. It isg noteworthy that they do not
discriminate by aireraft weight. The new scheme would make
little difference to the total bayment made by many private
operators {(especially those whose airceraft are based in
country areas), but would have a major impact on charter and
commuter operators presently using primary capital city and
other major airports - see Chapter 12 of DOTA (1881).

10.7 If implemented, the proposed scheme would constitute
the first major change to the style of ANCs since their
‘Introduetion in the late 19405, and it prompts the obvious
question: what further changes are contemplated? The DOTA
committee itself refers to various possibilities:

(a) It recommends "the objective be adopted of placing
commuter operations on a new charging system involving
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route-charge related ANCs in place of fannuall lump sum
ANCs, plus mevement charges at selected airperts. It is
considered appropriate that a similar charging sysiem be
investigated for application to the airline sectors™,
(Section 17.2.)

(b) "It could be argued that a higher level of charges [than
that here proposed, for GA aireraft] would be appropriate
at some airports. For instance, airports which are
already coperating close to full capacity could be con-=
sidered in this light. " (Section 12.3.2.)

{(e) "An additional refinement could involve & surcharge to be
levied on aircraft movements at those alrports where
additional facilities are necessary to handle operations
during peak periods.”" (Section 10.11.2.)

In short, the Departmental committee joins earlier commentators
(see eg. Mills (19%80)) in envisaging a change tc a system in
which charges are more closely related to costs. It not merely
proposes the introduction of CA aircraft movement charges, but
envisages the possibility of peak surcharges for GA, and of
route-specifie ANCs for commuter flights. It also envisages
the extension of these arrangements to airline traffic as well.
Although the costs on which the committee focuses attention

are the financial outlays of the Commonwealth government
rather than the delay costs which are the prinecipal relevant
(social) cost in the MANS study economic appraisal, such a
scheme of aircraft movement charges could nevertheless have
considerable implications for future traffic levels at KSAj
these implications are considered in the following section.

10.8 Before leaving the subject of airport charges, however,
it has to be noted that the Minister for Transport announced
on July 16, 1981 that the government had rejected the cost
recovery recommendations of the general aviation report. This
decision followed intense and ruthless lobbying by the
commuter airlines and the major charter operators, who claimed
that the general aviation industry would be largely destroyed
if the charges were introduced.

CRITIQUE OF THE MANS STUDY

11.1 The MANS calculations could and should be extended in
a2 number of ways. One potentially important extension is tec
consider alternative values for the exogenous variables; while
the SSM has already been used to gquantify a number of alter-
natives, some other sensitivity analyses are probably worth
doing. In particular, a number of economists have expressed
surprise that the assumed valuations for noise nuisance are

so low. It would surely be worth reworking the calculations
with significantly higher values, and this is something which
may be of particular interest %o the NSW government.

11.2 Another extension is to consider a further list of

development and non-development proposals. In the former
category come some possibilities for useful re-examination of
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the engineering aspects of development at KSA. The present
airport site is sufficiently crowded to make further develop-
ment more expensive than might commonly be expected. Never-
theless, examination of the alternative airport layout plans
given in [28] suggest that for some of the proposals at least,
unduly lavish engineering standards may have been applied.

For those who are not professionals in airport planning, it is
of course difficult to judge this issue. However, the comment
by Qantas that "a $100 million [international] terminal expan-
gion at KSA prior to 1995 seems excessive', seems to support
the hypothesis. Even the Commonwealth members of the MANS
committee may be hinting at the general proposition when they
urge "development of a master plan to minimize reclamation of
Botany Bay for terminals and other ground facilities" (parag-
raph 3.2 of [48]). Certainiy it is desirable to bring forward
more economical plans if such are feasible.

11.3 Similarly, there may be scope for achieving greater
effective capacity at KSA for a given level of expenditure.
Since the publication in QOcteber 1278 of the various reports
of the consultative groups, there has apparently been a further
set of calculations made with the help of the $35M, and many of
these relate to a revised airpert operating procedure which
could be used in the event of a close-spaced parallel runway
being built; the new scheme is known asg CSPB {(and involves the
same runway layout as CSPE); it is claimed that the revised
procedure gives an attainable capacity of 278,000 movements
per annum, which is an increase of about 40% above the present
'attainable' capacity (compared with the increase of 15 - 20%
previously estimated for CSPE).

11.4 However, the most important extension of the 3I3M
calculations is to undertake a much more systematic treatment
of pricing policy at KSA (and at the SSA, if built). The cost-
benefit analysis of the Vietoria underground railway line in
London (Beesley and Foster, 1965) illustrated the impact that
pricing policy ecan have on the benefits gained from investment
in new capacity, and demonstrated the need to establish,
before conducting the investment appraisal, what the pricing
policy is to be. (This point is now so well known as to have
appeared in at least one textbook = see p.l71 of Layard and
Walters, 18978.) As seen in earlier sections, the pricing
policy supposed in the analysis of the development proposals
is not made explicit; and Base (Cases 2 and 3 employ uniform
surcharges (apparently on top of the existing system of ANCs)
in a manner somewhat divorced from actual Department of Trans-
port policy on ANCs. This treatment is inadequate; at the
very least, each alternative scheme should ineclude a proper
specification of the pricing policy pre-supposed in the
calculations.

11.5 When a major investment is contemplated on the grounds
of shortage of capacity, however, a merely passive specifica-
tion of the status quo on prices is not sufficient. Instead
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it is necessary alsc to ask whether the present prices
adequately represent the costs of provision of services at the
particular airport; and if they do not, then alternative
charging systems must be congidered To go ahead with new
investmént when costs are not being covered implies subsidisa-
tion, and runs the risk of providing expensive capacity to
users whose valuation of the service is less (perhaps much
less) than the cost of provision. (In an eirport context, a
similar point is also made in Forsyth (1372}, sectlion Iv.)

311.6 Furthermore, any other (non-price) policy changes which
may attend such major investment should also be considered
concurrently, and this should include any development of nearby
lesser airports for general aviation. Thus it is disturbing
that "the General Aviation Strategy Pianning - Sydney (GASP-3)
Study has already been suspended for some two and a half vyears,
pending decisions on the MANS study" (Cosgrove (1a81l), p.57
Rather than make this study a last gasp, such work should be
prepared as an input to the MANS study: GA plans should be
prepared on a contingent basis, with one plan for each major
MANS alternative, thereby showing what would happen to GA under
each alternative; the MANS economic appraisal could then
include an appraisal of these GA plans.

11.7 The account in section 10 makes it clear that present
prices at KSA do not cover allocated {(financial) costs in the
case of commuter and other aviation flights, and may not cover
such costs in the case of lighter airline aircraft (which do
pay flight fees but only at a low level because of the differ-
entiation by weight). Zqually it seems that most prices do not
cover the alternative cost concept of marginal congestion cost
{cost of delay) per aircraft movement. (Estimation of that
equilibrium value of marginal cost which would obtain under
such a marginal cost pricing policy is difficult; note however
(from Cosgrove (1981), p.2) that, using the MANS valuations,
average congestion cost per aircraft movement when traffic is
178,000 movements p.a. is about $140 (in 1980 prices); the
marginal cost at that traffic level will be a great deal
higher.) Changes in pricing policy along the lines proposed

or envisaged by the DOTA general aviation committee

will not only relate the charges more closely to both cost
measures, but will also have a majer impaet on the traffie
levels at KSA; in particular, & large reduction in commuter and
other aviation flights may be expected, and (depending on the
details of any new charging scheme) intrastate flights may alsc
be significantly reduced. In addition, a system of uniform
charges would give the other airlines an additional

incentive to economise on runway capacity, and this may lead

to a modest but signifiecant reduction in aircraft moveéments
through use of larger aireraft, higher load factors and so
forth. Peak period surcharges may also have a role tc play;
they were considered, but dismissed, iIn an earlier Traffic
Management Measures Study, undertaken by consultants {Amos and
Bullock, 1977). Any new charging scheme should be explicitly
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related to cost recovery targets, and to the assocaited
question of how any airport expansion is to be funded.

11.8 Thus an early extension of the 55M calculations would
postulate cne (or more) revised charging schemes, and recal-
culate the net cost of the principal alternative proposals:

no runway development at all, CSPE (or CSPB) at KSA, and the
SSA at SW4 or N1. Likely charging schemes may gilve effects
which {in part) might have.some similarity to the traffic
exclusidn proposals already evaluated. HNevertheless the two
appreaches are not synonymous: cost-based pricing promises greater
ecconomic efficiency +han administratively-determined arbitrary
fiat; and such prices encourage other economising behaviour
which would not be obtained by exclusion of certain traffic
categories. Accordingly, recalculation is necessary. It will
require careful evaluaticn of the impacts ¢f the new charges
on the various traffic flows, and this will not be easy to do;
nevertheless this is no reason for not atfempting it.

11.9 At the same time, steps should be taken, as scon as
possible, to implement & new charging scheme, at KSA at least,
if net at all Australian airports. The present levels of
congestion costs at KSA (ef. paragraph 11.7 above and Cosgrove
{1981), p.2) demonstrate the urgency of this; indeed a new
scheme should have been implemented some years ago. Taken
together with limited development of the alternative airpeorts
at Bankstown and Camden (to be undertaken provided the benefits
of such development can be shown to cover the costs), a new
charging policy will yield not only an early reduction in
congestion costs at KS5A, but also a better basis for further
SSM calculations {(a few years hence) to see whether major air-
port development can be justified; once the new style of
charges is in use, and ence aircraft operators have been given
time to adjust, it will be possible to gauge more accurately
the response of operators, and hence to assess more accurately
(through the SSM calculations) the value of extra capacity.
(This point is noted by the BTE which, in dealing with the
specific aspect of peak period surcharges at airports, writes
(BTE, 1981, p.4uL8} "peak surcharges should be implemented as

a prelude to any investment planned for the relief of delays';
more generally, the argument applies to all features cof a new
system of charges which is designed to reflect costs more
accurately. }

PUBLIC SARTICIPATION AND POLITICAL DECISTONS

1z2.1 given the complexities of the MANS study, there are of
course very great difficulties in explaining the work to the
geneval public., While many of the MANS Information Bulletins
dealing with physieal descriptions seem to be very successful,
those dealing with economic issues seem less so. The present
author found Bulletin 8 (The Econcmic Analysis) difficult to
follow, and found it necessary to draw inferences on method-
ology. These inferences were confirmed by a subsequent reading
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of the Eccnomic Report [28], which is very well written and
seems much clearer (though perhaps not to a novice). One
general moral may be drawn: in many respects, it is much more
difficult to write a good layman's account than to write a
technical report; any public participatien programme should
recognise this and should devote appropriate resources to the
writing task.

12. 2 The feature of the study which has made the greatest
impact on the public is (of course) the set of alternative
proposals for physical development in specified geographical
locations. As noted by the Commonwealth members of the MANS
committee (p 26 of [48]), "in the course of the public partic-
ipation program it became apparent that there is resistance
within the community to each of the strategies examlned”.
Recently the NSW Premier has been quoted as saying that he
thought it undesirable to announce alternative locations
{under consideration for a major development such as an
airport) because this upset several different groups of
pecple, wheresas in the outcome only one group would be
affected. Evidently full public participation no longer
seems such a good idea.

12.3 Notwithstanding these difficulties, it is to be hoped
that such public participation will not be abandoned. Quite
apart from considerations of principle in relatien to
democratic government, there are very great practical advant-
ages in presenting planning and evaluation work for public
examination. Arguably it may make the professionals think a
bit harder about what they are doing and why they are doing
it, Certainly it makes it easier for interested parties and
the public at large to see what is being done; this helps to
clear away misconceptions, and makes it easier %o put forward
sensible suggestions for alternative development proposals and
alternative evaluations. One of the strengths of the MANS
economic evaluation is that it was done with a carefully-
specified conceptual framework with ingredients which are
publicly known. Thus, for instance, if the valuations of
ncise nuisance are not acceptable to any group, alternative
valuations can be proposed, and the calculations readily
reworked, to see if the change makes a significant difference
to the overall outcome. The availability of this facility

is important for any cost-benefit analysis where (inevitably)
at least some of the values used are rather arbitrary.

12.4 As already indicated (paragraph 11.3), some
additional, recent calculations have been made for the CSPB
version of the second runway. If the greater capacity of the
(CSPB scheme can be realised, then presumably this proposal
would be more attractive than CSPE. Nevertheless, when judged
by the net cost criterion, it seems likely that, for some
years yet, an improved pricing policy and no runway develop-
ment will give results as good as (and perhaps better than)
the best of the runway development schemes. On the other



INVESTMENT IN AIRPORT CAPACITY - THE 'MANS' STUDY

hand, major airport constructicn has a long lead-time,
perhaps as much as twelve years in the case of a SSA. Ifor
this reason, Cosgrove (198l) argues that a decision is needed
now, and that further indecisjion will lead to unacceptable
congestlon delays. However his Figure 1 (which shows traffic
grow1ng to fill all capacity by 1893) presupposes that KSA

is to aoccommodate all the traffic in the median forecast,
apart from 'non-essential other aviation'. Once it is
recognised that a sensible pricing policy will reduce demand
below that level, the investment decision is seen to be less
urgent. Instead, the argument about the congestion penalties
arising from 1ndec151on should be directed to the failure to
implement such a pricing policy.

12.5 The other step which should be taken now is to consider

whether to reverse a SSA site in case it is needed later. If
no contingent reservation is made, further hou51ng and other
development may take place on and near the site, making an
airport more costly to develop. On the other hand, such
reservation is not costless; however the costs of reservation
of a site never used for an airport {(costs of urban develop-
ment in other locations rather than on the site in question)
are likely *to be much smaller than those of resumption and
degradation of developed areas. If this asymmetry were
confirmed by empirical examination, it would probably be wise
to make the contingent reservation. Certainly this matter
should be examined now.

CONCLUSTIONS

13.1 It is convenient to summarise here the principal
conclusions:

{A)} the MANS study is a skilful evaluaticn made on a
systematic basis, but it is flawed by the inadequate
range of the alternative policies which are examined;

{B} the results of the MANS calculations do not suggest
that it is obviously desirable to undertake runway
development now;

(C) arguments presented in this paper suggest that it is
desirable o introduce an improved runway pricing policy
at XSA, with charges designed to reflect congestion
costs; and that this should be done whether or not a
runway development programme is started now;

(D) further MANS calculations should be made, using this
congestion pricing policy as an ingredient;

(E) 1t will probably be desirable to postpone runway
development for gquite some years, during which time
the calculations can be refined further, in the light
of experience with the new pricing policy;

(F) since it may well prove desirable to develop a second
airport at a later stage, a site should be reserved
now on a contingent basis.
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APPENDIX A 'MANS' DOCUMENTS PUBLICLY ISSUED

Informaticon Bulletins

No. 1 Aviaticn Bulletin (December 1977)

No. ? Report on the Siting of Second Sydney Airport
in the Scuthern Zone (Iebruary 1978)

Ng. 3 Preliminary Runway Layouts for Pessible
Second Airport Development (February 1878)

No. 4 Bankstown Airport Feasible Development
Options (February 1%878)

No. 5 General Guidelines on Government Land
Acquisition (March 1%78)

No. 6 Attainable Runway Capacity of Sydney
{Kingsford Smith) Airport {April 1978)

No. 7 Ihe Assessment of Aircraft Noise in the Major
Airport Needs of Sydney Study (June 1978)

No. 8 The Econcmic Analysis (September 1878)
The COptions (October 1978) - Appendix to No. 8

No. 9 The Financial Analysis (September 1978)

Ne.1l0 The Environmental Analysis (September 1%78)

No.ll Iorecasting Technigues and Results
{September 1978)

No.1? The Incidence Analysis (November 1978)

No.13 The Access Analysis (November 1978)

No. 14 The Urbanisation Analysis (November 1978)

Ne.1l5 General Aviation (November 1978)

Nc.16 Airport Planning (November 1978)

No.17 Airspace Effects on Proposed Runway
Developments (November 1878)

No.1l8 Runway Congestion (November 1978)

No.19 Not issued Substituted by "Curfews and
A Second Sydney Airport" (December 1878)

No.20 Sydney {(Kingsford Smith} Airport Development
Options (November 1878)

No.21 Traffic Management Measures at Sydney
(Kingsford Smith) Alirport (November 1978)

No.?22 Alveraft Delays at Sydney (Kingsferd Smith)
Airport (November 1878Y

Consultative Group Reports

Forecasting Report (Forecasting Consultative Group,
Dctober 1878)

Feonomic Report {Evaluation Consultative Group,
Dctober 1878)

Finance Report (Finance Consultative Group,
Gcteber 1878) )

Airport Planning Report (Airport Planning
Consultative Group, October 1978)

Airspace Report (Airspace and Congestion
Consultative Greoup, October 1978)

Runway Congestion Report (Alrspace and Congestion

Consultative Group, October 1978)
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29.
30,
31.
32.
33.

34,

36,
35.

37.

39.
40.

41.

42,
43,
Ly,
us,

56.
47,

hg.

* These re
author.

Consultative Group Reports

General Aviation Report (General Aviation Working
Group, Cctober 1978)

Bankstown Asrodrome Report (Bankstown Aerodrome
Working Group, October 1878)

Land Use and Urbanisation Report (Urbanisation
Consultative Group, October 1978)

Technology and Operations Report {(Technology and
Operations Consultative Group, November 1978)

Access Report (Access Consultative Group, October
1978)

Invironmental Report (Envivommental Consultative
Group, October 1978)

Consultants' Reports

Paper Fin-1 - Rele and Scope of the Financial
Analysis (April 1977)
Paper Fin~2 =~ Qutline Specification for the

Financial Model

Supplements to Paper Fin-2

Paper Fcon-1 - Approach to Ecconomic Evaluation
(April 1977)

Paper Econ-2 - Costing of Demand Suppression
(March 1978)

Paper Econ-3 - Summary of Results of Economic
Evaluations (March 1378)

Paper Feon-U4 ~ Summary Documentation of Schedule
Selection Model (March 1578)

Incidence Analysis:

Handover Paper No. 1 - Summary of Incidence Analysis
{July 1978}
Handover Paper No. 2 - Incidence Analysis of
Quantified Costs (July 1378}
Handover Paper No. 3 - Household Survey for
Incidence Analysis (July 1978)
Handover Paper No. U4 - Tndustry Survey for Incidence
Analysis (July 1978)

Other Reports

Submission by Aviation Industry to Commonwealth?
State Committee (July 1978}

Supplementary Submissions by Aviation Industry to
Commonwealth/State Committee (March - May 1979)

Abstract Report - Commonwealth Mmebers'
Recommendations (December 1979)

ference numbers have been assigned by the present




APPENDIX B CONSULTATIVE GROUPS AND THEIR COMPOSITION

The following table records the number of members of each group, as inditially
constituted, and classified by the Department in which each individual was located.

Planning

Forecasting
Finance
Alrport

Evaluation

Congestion

Airspace &

Consultative Groups

&

Urbanisation
Technology
Operations

General
Bankstowm
Aercdrome

Aviation

Commonwealth Govermment Departments

Transport 7 13 6 11
Finance 1 1

Environment,
Housing & Commu-
nity Development 1 2

Bureau of Trans-—
port Economics 1

Construction 1 1
Defence 1 1
Administrative

Services 1

NSW Government Departments, etc.

Trans por*E and
Highways 1 i 1

Planning and
Environmernt
Commission 1 1 1

Public Works 1 1

Maritime Ser—
vices Boand 1

Lands

State Pollution
Control Comm. 1

Valuer—General

Premier 1
Traffic Auth-

ority of NSW 1
Treasury. 1

Main Roads 1

Public Trans-
port Commission 1

Urban Transport
Study Group

Local Govermment
Consultants

TOTAL

Envirorment
Participation

Access
Public

&G
o
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