APPLICATION OF COST-BENEFIT ANALYSIS
TO AIRPORTS

The Case of Nicosia, CGyprus

By J. G. Ody

In common with other types of publicly owned transport undertakings, airport
authorities have in recent years shown an increasing interest in pre-investment studies.
The objective is normally to examine the economic justification of a proposed
development, or to produce a comparative economic analysis of a number of alter-
native courses of action. The research is usually carried out concurrently with an
engineering feasibility study, enabling the results to be presented in the form of a
cost-benefit analysis.

The following case study* is based on a recent proposal for a runway extension in
Nicosia, Cyprus. The study was undertaken by a combined team drawn from the
British Airports Authority; Rendel, Palmer and Tritton (consulting engineers) ; and
the Economist Intelligence Unit. It was conducted over a period of ten weeks in
early 1968, and is now therefore partly of historical interest, particularly in the
light of the work on the Third London Airport. It should also be noted that much of
the data quoted (such as air fares) may be out of date at the time of reading.

At the time the scope of the study was somewhat novel, as it included an evaluation
of the costs and benefits associated with a runway extension at Nicosia. Previous
studies with which the consultants had been concerned, in the Middle East, East
Africa and elsewhere, had merely asked for traffic forecasts and estimates of future
airport revenue. The question of justification had been left to intuition (by the
national government) or had been decided on grounds of strategic importance.

Within the framework of a major airport development, runway construction costs
may of course account for a minor proportion of the total investment including the
terminal areas, navigation aids, services and surface transport access, and it may be
more appropriate to use the minimum total system-cost approach to the comparison
of alternative schemes. In the Nicosia study new terminal buildings had already been
completed, and the cost-benefit analysis was restricted to the alternative investment
courses which remained open, i.¢., to do nothing in the way of runway improvement;
to extend by some amount to be decided; and to extend in one of four directions
(at either end of the main or of the subsidiary runway).

*My thanks are due to the Director General and officials of the Cyprus Ministry of Communi-
cations and Works for their assistance in researching this project and permission to publish it; and
to Mr. B. A. H. Botting, of Hawker Siddeley Aviation Ltd., and Mr. I. G. Heggie, of Nuffield
College, Oxford, for their comments during its preparation.
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OBJECT OF THE STUDY

The request for the feasibility study called for an analysis of “relevant information,
particularly in relation to aviation and tourism, paying particular attention to
stopovers on long distance flights; package deal tours; freight schedules and aircraft
types likely to use Nicosia, for up to 15 years ahead”. Traffic forecasts were to be
prepared for passengers and freight with and without the runway extension, so that
the net benefits of the extension could be assessed.
It was envisaged that these benefits would fall into three main categories:
(i) increased tourism,
(ii) increased air freight, resulting in induced agricultural and industrial
export activity, and
(iii) increased airport revenue from the higher level of traffic.

Airport Characteristics

The main g2/14 runway at Nocosia airport has a limited length of 8,000 feet,
which imposes restrictions on the take-off performance of certain aircraft types under
certain operating conditions. The issues raised by limited runway length should not
be over-simplified ; but, broadly speaking, they can be summarised as follows:
(i) An aircraft generally uses less power and lift to fly from A to B at its operating
altitude than it does to take off and climb to that altitude. The lower limit imposed
on the power-weight and lift characteristics of the design, and hence on the fuel
consumption of the vehicle, is therefore imposed by its ability to get airborne.
(ii) The power-weight ratio and lift characteristics are expressed in the length of
runway required to accelerate the vehicle to its take-off speed. '
(iii) The longer the stage length over which a given aircraft is operated, the greater
its initial fuel load, and the longer the take-off run required.
(iv) The critical flying speed on take-off is affected by atmospheric pressure, as
lower air densities reduce the thrust developed by the engines. Take-off distance is
therefore unfavourably affected by increase in the airfield’s ambient temperature and
height above sea level.
(v) The higher the power-weight and lift characteristics of an aircraft, giving better
take-off performance, the poorer is its overall operating cost-revenue factor. This
follows because payload is sacrificed for more powerful engines, greater fuel capacity
and greater structural strength, whilst wing designs with high lift devices increase
initial cost, operating complexity and maintenance.

The need for runway extensions, whether at Nicosia or elsewhere, is a reflection of
a design “trade-off” of the direct operating costs of the aircraft at the expense of take-
off power. The conflict between these two factors at the design stage is sometimes
expressed as the “rates of exchange” for the aircraft type being designed.

Nicosia’s Traffic

At Nicosia the main runway is 8,000 feet long. Scheduled air services connect
Nicosia with the capitals of the neighbouring countries of the East Mediterranean;
with East European centres such as Moscow, Budapest and Sofia; and, most import-
ant, with Athens and London. Cyprus has ethnic links and commercial contacts with
Athens and London; the communist states are cultivating air traffic to Nicosia to
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promote goodwill with the relatively uncommitted new republic, as well as to allow
a convenient interchange centre for their Arab services.

The most dynamic sector of Nicosia’s air traffic is tourism. Cyprus represents a
nearby change of atmosphere for the Middle Eastern countries, and is becoming
increasingly popular with tourists going further afield from the cold countries of
North-West Europe.

‘At the start of the project it was expected that the benefits resulting from the
runway extension could be based on an analysis of price elasticities, reflecting the
lower air transport costs associated with the new aircraft types requiring the longer
take-off distance. The most price-elastic traffic was expected to be tourism, whilst
prospects also seemed bright for greater air-cargo exports, particularly of fresh fruit
and vegetables, as lower air-freight costs were likely to give increased market
penetration. Of other categories of benefits, long-distance flight stopovers were un-
doubtedly “structural” rather than price-elastic in origin, whilst increased airport
revenues should have been a straightforward arithmetical reflection of the potential
increase in traffic. The original terms of reference did not include a review of the
airport’s pricing structure, which later proved to be a significant factor affecting the
quantification of benefits.

‘Traffic Forecasts

The first step in the analysis was to produce basic traffic forecasts in terms of both
aircraft and passengers. These were required at an early stage in the project, not only
because they are the basis of the benefit quantification, but also because the design
of the runway pavement is affected by aircraft weights and traffic volumes; air control
facilities are influenced by peak hourly and monthly frequencies; and peripheral
facilities like approach roads may have to be designed for specific passenger volumes.
For forecasting purposes, passenger movements were divided into those of tourists and
other passengers. The growth of tourist traffic was a hazardous forecast to attempt,
but was qualitatively based on a modified lag analysis of the pattern of expansion
experienced by other tourist resorts! which were nearer to the principal generating
centres (U.K., Germany and Scandinavia) and which were affected sooner by the
rise in disposable incomes in those countries.

General passenger traffic and all-cargo movements were forecast by reference to
selected air routes between Europe and other origins and destinations, and compared
with a general analysis of the main traffic components and the local factors affecting
their future development. Passenger traffic, both tourist and general, was converted

The growth of air tourism to Majorca provided an interesting comparison, as it also concerned
an island resort dependent on access by air. The extremely rapid growth of Majorca in popularity
as an air tourist centre (passenger traffic increased cumulatively at over 30 per cent p.a. for the
decade 1956-66) was, however, linked with the short haul required to Northern Europe and the
remarkably low air-fare component (about £12) in the total inclusive tour rate. The cheaper 14-day
tour price is £50-£55 to Majorca; for Cyprus it is around £go, of which some L25-£30 represents
the air-fare component. Other factors to be borne in mind were that the Cyprus Government was
concerned to limit the impact of tourism at a lower level than in Majorca and that Majorca had
enjoyed an environment of complete political and ecomonic stability over the past decade, which
may be an optimistic assumption for the next decade in the Middle East.
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from numbers of people into aircraft movements by projecting the mix of aircraft
types likely to be used on Cyprus services and applying expected load factors to their
designed seating capacity. General aviation movements (light aircraft, etc.) were
also forecast for inclusion in the estimates of peak traffic frequencies. With an in-
significant history of general aviation in Cyprus, only approximate projections were
possible, based on an analysis of similar movements at other airports in the world in
relation to their population hinterlands and levels of personal income.

Aircraft Types

The second stage in the analysis required the translation of the general hypothesis
of runway-related air transport costs into actual aircraft likely to be used. A break-
down was consequently made of air carriers usirg or likely to use Nicosia up to
1978, with a list of the aircraft types expected in scrvice. Projections even 5 years
ahead are hazardous in this field, and 10 years was considered the limit of usefulness.

Air carriers were initially separated into those offering scheduled services (usually
synonymous with national airlines) and non-scheduled operators offering charter
flights. Within the scheduled group the exercise was fairly straightforward. In many
cases purchasing programmes had been announced in the aeronautical press, and so
had past purchases and future orders for particular types of aircraft. The powerful
incentives towards fleet rationalisation in recent years have promoted “brand loyalty”
by airlines to individual manufacturers like Boeing and Douglas, so that even where
announcements had not been made it was reasonable to surmise that an airline now.
operating 707’s would most likely order 727 or 737 for medium and short-haul
routes. Direct approaches were made to the three most important airlines, BEA,
Cyprus Airways and El Al, so that comprehens1ve information on equipment pohcy
could be used for them.

Non-scheduled carriers carry out their forward planning on a much more ad hoc
basis, so that forecasts of future equipment are somewhat unreliable. This reflects the
much freer environment in the charter world, where more features of a free market
obtain. Licences for charter operations (in the U.K. at least) are obtained by the
party organiser normally a travel agent, who buys seats on the non-scheduled
market in a very competitive environment. Contracts may be for a given aircraft
capacity over time, or for a fixed number of flights; equally the operator may obtain
aircraft secondhand, new from the factory, or through a variety of leasing and
brokerage arrangements reminiscent of the shipbroking world. Thus equipment
policies of tour organisers and carriers are much more a matter of buying the cheapest
available capacity for a given set of charter operations. They cannot therefore be
reliably forecast more than 18 months or two years ahead. In this area the analysis
was consequently reduced to a review of all major aircraft types likely to be avallable
for charters to Cyprus within the next decade.

Two conclusions were rapidly drawn: that the runway length was likely to be
critical only for specific aircraft types in maximum load conditions over particularly
extreme stage lengths, and that even within these conditions the limitations were not
absolute, but related to variables like the desnred take-off tlme and the likelihood of a
full passenger (or freight) load.

At Nicosia these coincident variables are admlttedly significant.” The distances
between the island and the main generating countries (U.K., Scandinavia and West

325



September 1969 . JOURNAL OF TRANSPORT ECONOMICS AND POLICY

Germany) are long for medium-haul airliners, yet still too short to make the use of
long-range aircraft economic, unless their capital cost is low. Intermediate stops
are generally undesirable, both for convenience of passengers and for operating
economy (except in the minority of cases where landing and fuel costs can be offset
by traffic rights), so that medium-haul aircraft taking off for North-West Europe
usually wish to carry maximum fuel loads. Further, the tourist trade is at its peak in
the summer months, when ambient temperatures for take-off are at their most
difficult.

Runway Length

The general conclusion that could be drawn from the analysis by operators, types
of aircraft and stage lengths was that a runway extension by 2,500 feet (making a
total of 10,500 feet) would offer virtually unrestricted access to all present and
potential carriers. A shorter extension to 9,700 feet would accommodate between go
and g5 per cent of all desired schedules, leaving the remaining flights to be re-
scheduled to avoid take-off in the hottest three hours of the day (noon till 15:00
hours).

It appeared at first sight that the permutations between different aircraft, stage
lengths, temperatures, runway lengths and schedule adjustments would be ideally
suited to computer simulation. This would have enabled the optimum runway
length to be calculated. In the event, however, it was found to be impracticable
because of lack of consistent information on aircraft performance under different
sets of operating conditions. Instead, a simple manual process of elimination was
used, resulting in a choice of 9,700 feet, the precise distance being influenced by
local geographical considerations. This followed from the fact that the limestone
cap of the plateau on which the airport is situated falls sharply away into valleys
beyond this length, so that further additions require artificial embankment, with an
abrupt increase in construction costs.

BENEFITS OF RUNWAY EXTENSION

It became clear, at this stage of the study, that there was no simple correlation be-
tween runway length and air transport economies. Other factors predominated.
There was no foreseeable aircraft likely to use Nicosia that would be completely
unable to do so. It was a case rather of different degrees of inconvenience to air
carriers, some of which would be passed on to air passengers in terms of higher fares,
and some of which would depend on the degree of choice of equipment open to the
carrier at the time.
When take-off distances are restricted, the operator has four major choices:
(i) to reschedule, if day temperature peaks are a significant factor in airfield
performance;
(ii) to reduce take-off weight by
(a) reducing payload, thus sacrificing the volume of passengers or freight
that cannot be uplifted, or
(b) reducing fuel load and therefore range, by allowing for a technical
stop en route (apart from inconveniencing passengers, this represents
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a real cost to the operator in terms of landing fees and additional fuel
consumption) ;

(iii) using a long-range aircraft with higher direct operating costs (which can
take off by only part-filling its larger fuel capacity);

(iv) specifying a better airfield performance when ordering equipment, at the
cost of greater capital investment or fewer seats. This is likely to be ruled
out as it only achieves the same result as (ii) (a) on this airfield, whilst the
same penalties are incurred on all other airfields too.

The direct benefits of a runway extension are therefore enjoyed by the air carriers
in the form of unrestricted daytime operations out of the airport. To what extent
are these benefits then passed on to the Cypriot economy ?

In direct terms, as far as all non-Cypriot scheduled airlines are concerned, the
answer is: not at all, unless the change is sufficiently noticeable to cause the Inter-
national Air Transport Association cost committee to draw attention to the scope for
fares adjustment at the annual general meeting. The fare structure on a given route
is negotiated through IATA, in conjunction with all routes in the region, by all the
airlines affected. In this case the area affected by the agreement is the Europe-
Mediterranean region. The difficulties experienced by one airline over one route
within the region are unlikely to be accepted as justifying a rise in the rate on that
route, whilst favourable take-off conditions, leading to full use of equipment with
lower direct operating costs, would not cause the airline concerned to call for a
reduction in the rate (except possibly in the USA, where there is more faith in the
low-rate high-utilisation philosophy).

It is theoretically possible that a change in the relative attraction of one airport
would cause operators to switch from alternatives nearby: of three types of flights
considered, however (short/medium haul scheduled, long haul scheduled and char-
ters) only the long-haul scheduled flights seeking staging points could be regarded as
footloose. On further investigation it became clear that even technical stops were
unlikely to be transferred in significant numbers. (In a wider sense tourist charters
were considered to be footloose, however, and the implications are discussed below.)

These variations may be regarded as the swings and roundabouts of national air-
line operations, which the carrier takes his own steps to correct, at least until the
next regional rate overhaul.

With non-scheduled carriers the position is rather different. The basic unit, the
air travelling group, is usually organised by a travel agent. The tour organiser
negotiates geat-charter rates with a carrier at the best price he can obtain; and this,
as the market is competitive, means that reductions in charter fares are usually passed
on to the tourist in the inclusive price of the tour. This apparently competitive market
is nevertheless influenced by IATA, whose Resolution 045 placed a minimum price
(based on the lowest scheduled fare) on the overall price of the inclusive tour. In the
U.K. Resolution 045 has been applied as “Provision 1, but not all European
countries have adopted it for their own operators.2 Once the inclusive tour price has
reached this level (as it has in the case of Cyprus) subsequent charter fare reductions

280 far the U.K. Licensing Board has agreed to breaches of Provision 1 only in exceptional cir-
cumstances, as for instance in the Rhodes application, where it was successfully argued that the
scheduled fare was artificially high for the sector involved.
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can be reflected only in better amenities in the other cost components of the tour. It
is arguable whether the amenity-based elasticity of demand can be equated to the
notion of price elasticity.

Within the framework of this particular project it was therefore not possible to
analyse in detail the direct benefits of the runway extension. They were quantified
only to the extent that they affected the Cypriot economy. Where the direct benefits
(or penalties for non-extension) would accrue to non-Cypriot air carriers, it was
therefore necessary to pursue the investigation to the point of examining the likely
reactions of the airlines under different runway conditions, as a means of evaluating
the effects of their reactions on the Cypriot economy. Both the scheduled airlines
and the charter and tour organisers suggested that, faced with runway limitations
restricting their freedom of action and with consequent higher costs, they would
concentrate promotional activity on destinations offering higher profit margins. This
in turn suggests, probably accurately, that each year the tourist-generating nations
yield a quantum of demand for overseas holidays which can, to a considerable
extent, be “directed” by the weight of promotion to one or other resort. Further, a
major share of promotional activity is controlled by organisations (e.g., airlines, tour
organisers) with no particular loyalty to any one destination. They simply use
promotion to.create interest in resorts which they themselves favour, i.e., those resorts
offering the greatest profit margin.

Clearly, the promoters cannot for long create interest in a resort which is patently
unsuitable; but, now that the foreign exchange benefits of tourism have been
demonstrated by countries such as Spain, most governments are striving to maintain
a competitive position in the tourist market. A market is thus appearing in which the
product is fairly homogeneous and brand loyalty created by promotional activity
can be the key factor.

In the case of Cyprus the obvious competitors are more or less equidistant from
North-West Europe. They can offer similar ingredients of sun, beaches, reasonable
accommodation and a few historical sites. The main competitors are Crete, Rhodes
and the Aegean, Izmir (Turkey) and Beirut. The degree of tourist diversion conting-
ent upon a relative increase in promotion for these latter resorts could not be solved
by analytical techniques. It had to be based on an assessment of changes in consumer
attitudes, with a demonstration of the sensitivity of the final result to the values
assumed. It was therefore decided to carry out a reasoned projection of air tourist
traffic to Cyprus in unobstructed conditions and then to postulate two moderately
conservative rates of deterrence following from airport limitations (10 and 15 per
cent). :

Quantification of Benefits

To convert the numerical loss of tourism following from runway restrictions into an
economic cost in real terms, it was necessary to evaluate the monetary expenditure of
the average tourist in Cyprus, to eliminate the import content (but not the usual
transfer payments) and to separate out the cost of scarce resources which might be
diverted from other uses.

Local research in Cyprus indicated that both the land and the labour employed in
catering for tourists had no other significant economic use. Land at both hill and coast
resorts was largely unproductive for agriculture, whilst urban sites for hotels enjoyed
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a value principally bestowed on them by the potential of tourism alone, not by
alternative use. Most labour employed in the tourist trades is unskilled, and the level
of disguised unemployment and emigration again indicated a low alternative
economic value, with the minor exception of imported skills, e.g., chefs and enter-
tainers. In contrast, capital is a scarce resource in Cyprus and is also extremely
mobile. The average alternative-use return was taken as 2 per cent lower than in the
tourist trade (a more or less arbitrary figure, but selected to be broadly consistent
with such local evidence as was obtainable).

From further enquiries it was possible to calculate the magnitude of the import
content in each category of tourist expenditure, where tourist spending on imported
goods (e.g., Scotch whisky) represents an economic gain to Cyprus equal only to the
difference between the retail price and the c.i.f. price landed at a Cyprus port. This
import content, by value, was found to vary from 45 per cent in the capital cost of
accommodation and local transport to 5 per cent of the running costs of accommoda-
tion.

The normal procedure of eliminating transfer payments from real economic
benefits was not appropriate, as the benefits were contributed by foreign nationals,
whose payment of local tax and duty (excise on liquor for example) represented a
foreign exchange levy increasing Cypriot purchasing power.

Thus analysed, the average tourist expenditure of £63 per head was converted
into a net benefit of £36.97 per head. Thus for each tourist “lost” to Cyprus, because
of air carriers’ relative difficulty in using the short runway, the economy would
sacrifice approximately £37. The total loss to the economy was calculated over a
15-year evaluation period from the first year of operation of the extension, and the
discounted total compared with the correspondingly discounted net capital and
maintenance costs involved. The resulting cost/benefit calculations were expressed as
a ratio at the discounting rate of 8 per cent p.a., and as an internal rate of return.

Other categories of theoretical benefits were examined, but found to be small or
illusory. The same operating limitations theoretically apply to cargo aircraft as to
passenger types, but in practice there are more turbo-prop cargo designs flying which,
in the case of Cyprus, will dominate the air-cargo services until the mid-1970’s.
Turbo-props are far less demanding of runway length, and cargo flights can be more
easily rescheduled to avoid the hot hours, since passenger appeal is not involved.
Turbo-jet freighters will become more common during the seventies, especially on
charter, but the prevailing types are variations of long-haul designs like the B.707
and the DC 8, so that full tanks and maximum take-off weight will not normally be
required even for the longer European sectors. :

'The possibility of attracting long-distance flights into Nicosia for stopovers or
refuelling 'was examined in consultation with the airlines concerned. It was found to
be too small to be considered a significant economic benefit, as fuel represented over
g9o-per cent of the landing-fee-plus-fuel cost, and the Nicosia fuel price was already
similar to that at Beirut, with a smaller margin for reduction. To calculate the
benefits accruing to the Department of Civil Aviation through higher airport
revenues, it was necessary to separate from the gross revenue increment the net
benefit to the community. Where a doubling of traffic implies a doubling of airport
stafl, for instance, the local economy will sacrifice any productive value which these
personnel would have had in an alternative job. Where they would have been un-
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employed, all the increased revenue from the traffic was considered a real benefit. It
was equally necessary to distinguish between higher utilisation of an existing fixed
asset like a terminal building (where additional revenues are a real benefit) and the
case where higher traffic required the construction of new facilities not otherwise
needed.

With a discount rate of 8 per cent, the ratio of total discounted benefits and costs
was 3.7:1. This was based on the minimum assumption (10 per cent) for the deterrent
effect on tourism of not providing a runway that would be in step with those in
comparable resorts.

WIDER CONSIDERATIONS

The Nicosia airport study raised two wider questions in the relationship between the
nation providing a facility and users based in “foreign” economies elsewhere: firstly
the difficulty of expressing benefits accruing directly to foreign users in terms of the
“host” economy, and secondly the appropriateness of the accepted system of air-
port charges in optimising the allocation of economic resources.

The first might be termed the problem of the limited universe; it arises out of one
of the assumptions implicit in studies carried out for the international lending
agencies, particularly the World Bank.

The normal basis for project appraisals which precede an international loan (or,
for that matter, for those carried out for a local authority and the central govern-
ment) is that the economic benefits shall be defined in strictly national terms. This is
satisfactory where both providers and users belong to the same national economy, but
is less appropriate where a facility is provided by one nation for vehicles from other
nations, unless the benefits enjoyed by users are transferred by some means (charges
based on consumer’s surplus criteria?) to the provider of the facility.

In the case of a port improvement giving a faster vessel turnround, shipowners are
the obvious beneficiaries. In demonstrating the benefits to the local economy it is
then necessary either to make rather intimidating assumptions about the relative
elasticities of demand for shipping space and for the country’s exports and im-
ports or to propose a system of port charges to recoup the savings from the ship-
owner, knowing the port authority will be most reluctant to push the rate structure
well out of line with neighbouring ports.

Airport studies raise similar problems: in the case described above the “intimidat-
ing assumption” was that of converting aircraft operators’ benefits into an “elasticity
of supply of inclusive tour promotion” related to operating costs. It is therefore
most encouraging to read in latest methodology proposals of the Roskill Commission?
that “foreign air travellers are included in the analysis in exactly the same way as are
U.K. residents.” The adoption of this approach in international loan studies would
eliminate the need for the translation of external savings into domestic benefits. -

The second question, related to the first, concerns the system of charging operators

3Commision on the Third London Airport, Papers and Proceedings, Vol. VII: Stage III Research
and Investigation: Part I Assessment of the Shortlisted Sites, Proposed Research Methodology
(H.M.S.O., 1969).
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for airport use. A valuable contribution on this subject by Joseph Yance* showed the
importance of the time dimension in airport capacity. As, however, it referred
specifically to congestion, this approach would not be appropriate to airports like
Nicosia, where movements are relatively infrequent and runway length is the limit-
ing factor. Conventionally airport charges are based on the all-up weight of the
aircraft, and this admittedly corresponds roughly to the strength of pavement and
size of runway required over broad ranges of aircraft types. In critical cases, however,
greater runway length may be demanded by certain aircraft types within the same
class for reasons associated with choices in aircraft design.

Thus, when specifying the operating characteristics of its new equipment, an air-
line is free to choose within a certain range the “mix” of runway performance and
economy it requires. For the operator the direct operating costs are the primary
criterion, and airfield performance is significant only in the absolute sense of whether
the runways he wishes to use are long enough or not. There is no proportional
financial constraint on the length of the runway used: this in turn encourages the
operator to maximise runway exploitation in order to minimise his own operating
costs.

The length of runway provided is, however, significant for the optimum use of
economic resources. Clearly about twice the resources are required to provide 10,000
rather than 5,000 feet of runway. The prevailing airport rating system nevertheless
neglects, except in the most general and indirect way, to pass on the extra runway
costs: aircraft movements are charged on all-up weight, not on length of runway used.
It is reasonable to take account of all-up weight, as heavier aircraft require a more
expensive form of surface construction, but peculiar side effects arise.

The VC 10 was designed to permit operations out of limited runways, but was
outsold by the Boeing 707, partly because runways were generally extended and the
latter could exploit the extension to achieve lower in-flight operating costs. Mean-
while, BOAG, which operates 150-160 seat versions of both designs, not only suffers
an operating cost penalty for the Super VC 10 (14.43d per capacity ton mile against
10.40d) but also pays higher landing charges because of its greater weight (partly
linked with the higher power available). Its ready-for-service weight is %9.2 tons,
against 69.5 for the Boeing.

So long as no direct charge is made for runway length used, aircraft design and
fare levels will not reflect total-system costs and there will be no restriction on opera-
tors who maximise operating economy at the expense of runway performance.

(An attempt to quantify the cost alternatives, which lay between minimising air-
craft costs at the one extreme and minimising airport investment at the other, proved
untenable without restricting the analysis to one particular airport, and without
making unreasonable assumptions regarding operators’ fleet purchasing behaviour.
Thus it is necessary to measure not only the cost of modifying the aircraft used for a
particular sector, but the inclination to modify the whole of the operators’ fleet of
that type, and possibly the effect on research and development cost-sharing of other
operators of the same type accepting (or refusing) the modification.)

4“Movement Time as a Cost in Airport Operations”, by Joseph V. Yance. Fournal of Transport
Economics and Poligy, Vol. 111, No. 1, January 196g.
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CONCLUSIONS

The overall conclusions to be drawn from this analysis are two. Firstly, that the use
of cost-benefit comparisons can only imperfectly be extended to transport projects
with international aspects, unless a simultaneous study is made of the pricing system
required to recover the potential benefits from non-territorial beneficiaries, or unless
the “community” is defined more widely than the single national economy.

Secondly, that the provision of runway facilities favouring lower aircraft operating
costs, without a corresponding system of charges, may tend to distort the allocation of
resources in a way which prevents the minimisation of total system costs. This
applies specifically where the modification of a comparatively small number of
vehicles would represent a lower total outlay than the alteration of the facility
catering for them.

Rendel, Palmer and Tritton
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