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2 CHAPTER TWO: AIRLINE ROUTE COSTING

2.1 Overview

This chapter uses the literature review to highlight the different airline cost structures, in order to
understand the cost breakdown. The components that will be used in the model will be discussed in

this chapter. The relevant data to be collected and equations to be used will be formulated.

The rest of the chapter will elaborate on the factors that are crucial in airline management to control

operating costs for the purpose of understanding airlines’ route and service economics.

2.2 General structure of airline costs

2.2.1 Introduction

Doganis (1989) states that the costing of an airline service is an essential input to many decisions
taken by airline managers, as to whether to run a service along a given route and whether it will be
profitable. The way the costs are broken down and categorized will depend on the purpose for

which they are being used.

Kane (1996) outlines the three purposes for cost information in airline planning as:

I. Airlines require an overall breakdown of their total expenditure into different cost categories
as a general management and accounting tool. They need to show a general breakdown of
costs to show cost trends over time, to measure the cost efficiency of particular functional
areas (such as flight operations or passenger services) and ultimately to enable them to
measure their operating and non- operating profits or losses.

o

An assessment of costs is essential in evaluating investments either in a new aircraft, route
or service.

3. Costidentification is crucial in the development of pricing policies and pricing decisions.

2.2.2 Standard structure

Doganis (1989) states that world wide in the airline industry there tends to be a standard approach

in the categorization of costs for general management use.
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Airline accounts are generally divided into operating and non- operating categories, S0 as to identify
and separate out as non- operating items all those costs and revenues not directly associated with

the operation of an airline's own air services.
1) Non- operating Items
Doganis (1989), defines the ICAO breakdown for Non -Operating Items as shown below:

1) Gains or losses arising from retirement of property or equipment, both aeronautical and
non-aeronautical. These arise from the difference between the depreciated book value of
an item and the value that is realized, when an item is sold off.

2) Interest paid on loans, as well as any interest received from bank or other deposits.

3) All profits and losses arising from the airline's affiliated companies, some of which may
be directly involved in air transport. This item, in some cases, may be important in the
overall financial performance of an airline.

4) Other items which do not fall into the three previous categories, such as losses and gains
arising from foreign exchange transactions or from sales of shares or securities.

5) Direct govenment subsidies or other government payments.
2) Operating Items

The operating items will then be grouped as those sources of income and revenue that are directly
associated with running of the airline service. According to airline accounts these items are further

subdivided into direct operating and indirect operating costs.
I. Direct Operating Costs

These include all those costs, which are associated with, and dependant on the type of aircraft
being operated and which would change if the aircraft type were changed. Stratford (1973)
divides the direct operating cost into elements including:

|. Standing Costs, including depreciation of the capital invested in flight equipment as well
as the insurance and interest associated with the flight equipment.

2. Flying costs, including crew. fuel and oil, landing fees and direct maintenance and
overhaul costs.

3. Other costs which would represent the special costs of significance to the particular
exercise in hand.
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Note:
Doganis (1989) specifically states that there are some items however, such as maintenance,

administration or costs of cabin staff, which are categorized as direct costs by some airlines
and as indirect costs by others. Furthermore, maintenance and overhaul costs cover not only
routine maintenance and maintenance checks but also periodic overhauls and repairs. They
encompass labour costs and expenses related to all grades of staff involved directly or
indirectly in maintenance work. The costs of components and spare parts consumed are also

included, as are the costs of workshops, maintenance hangars and offices.
II. Indirect Operating Costs

Doganis (1989), outlines that the indirect operating costs include the following:
I. Station and ground expenses, which are incurred in providing an airline's services at
an airport other than the cost of landing fees and other airport charges, e.g. cost of
ground handling and aircraft, passenger or freight servicing.

(S ]

Cost of Passenger services whose largest single element is staff cost, including pay,
allowances and other expenses directly related to aircraft cabin staff and other
passenger service personnel. The second group consists of those costs, which relate
directly to passengers like in-flight catering, and finally the premiums paid by the
airline for passenger liability insurance and passenger accident insurance.

3. Ticketing, sales, commission and promotion cost; these include all expenditure, pay
allowances, etc related to staff engaged in the above-mentioned activities.

4. General administrative costs; these are usually a small element of an airline's total
operating costs, since overhead costs can be directly allocated to a particular activity.

5. Doganis (2001) summarizes the items, which are entailed in the operating costs in

Table 1.

Table 1: Components of operating costs
Direct Operating costs Indirect Operating costs
Cabin/ flight crew salaries and expenses | Station or ground costs
Fuel Handling
Airport charges Passenger Services
En route charges Sales/ Reservations
Maintenance Commission
Depreciation Advertising/ Promotion
Aircraft Rentals General Administration
Insurance Other

Source: Doganis (2001)
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2.2.3 Alternative structure

Stratford (1973) shows an alternative structure that can be used to differentiate cost components in
terms of airline or aircraft, shown in Figure 1. Specific operating costs are sorted out in such a way
that they enable management to minimise cost expenses in a manner that is appropriate for each

component.

Airline Operating Costs

Commercial Air Transport Costs
! _ : I
Basic Annual Costs - Varable Operating Costs
~ Houry Cruising Costs ETake—offand Landing Costs

Aurcraft Costs Airfine Costs ~ Promotional Costs

AircraﬁCostsé ;_AirijneCost; EMICmﬂ Costs: éAirlineCosLs-

S VR —

Figure 1: Flow Chart separating costs into airline and aircraft costs (Stratford, 1973)
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2.2.4 Towards a structure for the cost model

Table 2 summarises the cost components of Doganis (1989) and Stratford (1973) for the purposes
of this study. such that all components are included. The components are divided into standing
costs, flying costs and other costs, to differentiate between direct and indirect operating costs. The
costs are sub-divided depending on whether the costs are fixed whether the aircraft fly or not and
variable. depending on the frequency of flying of aircraft and furthermore as to whether the costs

are to be allocated to the aircraft or the airline.

Table 2: Cost structure to be adopted for the model

OPERATIONAL COST Fixed costs Variable costs
BREAKDOWN Aircraft | Airline | Aircraft | Airline

Standing costs

Capital *
Depreciation *
Insurance +

Flying costs

Fuel and o1l @

Landing Fees ¢

Airport and en-route charges ¢

Direct Maintenance *

Crew costs *

Ground Handling .

Other costs

Passenger Services *
Sales/ reservations *
Ticketing, sales and promotion *
General administrative costs ES
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2.3 Components of cost

2.3.1 Utilisation

Utilisation is defined as the average period of time for which the aircraft in question is in use,
measured daily, monthly or yearly in block hours. The utilisation of an aircraft is an important
factor that needs to be calculated, since most of the costs incurred by the aircraft are spread over

how often the aircraft is utilised.

Most aircraft have a maximum annual utilisation for which they have been designed. Stratford
(1973), shows that a number of variables influence the value of the total flight utilisation, which
may be achieved by an aircraft. Many of the items are inter-related, in that the utilisation has to be
calculated from the block time and the number of flights a day within usable operating hours as
shown below:

The number of usable hours in an operating day (H) is calculated in Equation 2-1 as:

H = nty+ (n-1) tg T TR R R L |
And t=(R/IVEHL  cieisninsiesesenmsscsnn 2-2
Where H the usable hours in the operating day (must be <= 24hrs)
n the number of flights per day
ty the mean flight time per route
te the average ground time at transit and terminal points
R the mean distance per route

Vb the average block speed of the aircraft

f) the average time lost during take-off, climb, and descent and taxi
time.
The number of flights per day for a single aircraft is:

p=HH, 00000 cesseesesvesissnns 2-3
R/ Vy gt 4y
And annual utilisation (hrs/year)
U=Dts = emesmeiiies 2-4

Where D the serviceable operating days in the year

- 10 -




Developing a cost model for running an airline service

The ATA (1963) method presents the detailed Direct Operating Cost Equation. The costs are
calculated as a cost per aircraft statute mile (Cam); however this can be converted such that the

block hour costs are inclusive of the lost time at take off and landing.

Block Speed

Block Hour Cost=C.ru * Vi, = cieeeiinnns e 2-5
Flight Hour Cost = Com * Vo * tp /ty 26
Where Cam = Cost per air mile

V= Block speed (miles/hr)
t, = Block time (hrs)
ty= Flight time (hrs)

For uniformity of computation of block speed, the Equation 2-11 based upon a zero wind

component is used:

Vi=R/(Tga+Ta+Ta+ T+ Tar) 0 eissesssvassersassns 2-7

Where V;, = Block speed in mph

R = Trip distance in statute miles

Tgn = Ground manoeuvre time including one minute for takeoft

Ty= Time to climb including acceleration from takeoff speed to cruise speed
T4 = Time to descend including deceleration to normal approach speed

Tam = Time for air manoeuvre

T = Time at cruise altitude (including traffic allowance)

Te=[R+K)-(R+R)]/Vee  ciiessiiiinn 2-8

R. = Distance to climb (statute miles) including distance to accelerate from
takeoff speed to climb speed.

R4 = Distance to descend (statute miles) including distance to decelerate to
normal approach speed.

Vo = Average true airspeed in cruise (mph)

K. = Airway distance increment due to extra distance that may be flown
during the flight time. It’s usually calculated as (7 + .015D) up to D < =
1400 statute miles. and K, = 0.02D for D >1400 statute miles.

- 11 -
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2.3.2 Capital costs

This being a highly capital-intensive industry means, a big potion of the operating costs are spent on
the costs of acquiring the aircraft. The common costs incurred include depreciation, insurance and

interest
1) Depreciation

The depreciation period is defined as the period during which an airline will be charged for the
expense for the flight equipment losing its value over time. Kane (1996) defines depreciation, as the
expense for depreciation of airframes, aircraft engines, airframe and engine parts, and other flight

equipment for the time period over which the aircraft is in use.

Doganis (1989) states that airlines tend to use straight-line depreciation over a given number of
years with a residual value between 0 and 15 %. The annual depreciation charge or cost of a
particular aircraft in the airline’s fleet depends on the depreciation period adopted and the residual

value assumed.

The hourly depreciation cost of each aircraft in any one year can be established by dividing its

annual depreciation cost by the aircraft annual utilisation.

Depreciation/hr can be calculated using Equation 2-9 from Stratford (1973), which uses the linear

depreciation function, shown below:

Csd = Lgair +Ceng+_crq 2 l"rvl sssssssssssasnnnnans 2'9
L*U

Where C.q4is the cost per hour of the depreciation of the flight equipment
C.iris the cost of one furnished airframe with spares
Cene is the cost of the engines installed in one airframe, and the spare engines
together with the engine spares holding per airframe.
Cequ is the equipment (including radio and radar) installed together with the
spares holding of equipment per airframe.
rv is the residual value as a proportion of the fully equipped aircraft and
spares after the assumed life period (L years).

U is the average utilisation per aircraft in revenue block hours/year.
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