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USER TAXES AND ALLOCATIONS OF UNITED
STATES AIRPORT AND AIRWAY SYSTEM COSTS

By Paul F. Dienemann* and Armando M. Lagot -

The United States government supports a vast network ol air traffic control and
safety for aviation users throughout the country and scross the Pacific and North
Atlantic QOceans, This Airport and Airway System is operated not only through the
Tederal Aviation Administration, but alse through a number of other federan!
agencies. '

In the latec 1960s the rapid growth in air traffic was straining the capacity of the
Airport and Alrway System and causing serious delays and airspace congestion. To
help to remedy this, the U.S. Congress passed the Airport and Airway Development
and Revenue Act of 19701, authorising » long-range programme for expanding and
improving the nation’s airports and airways, The Act directed the U8, Department
of Transportation (DOT) to undertake a cost allocation study with the following
objectives:

1, To determine the costs of the federal Airport and Airways System.
2, .. To determine how these costs shoulld be allocated among the various uscrs,
" L.e,, air carrier, general avintion, and military aviation,
3. To recommend cquitable ways for recovering these eosts,
In the fall of 1970 DOT launched the cost allocation stucy, which was undertaken
by DOT personnel and supported by contract rescarch personael,

This paper?, based partly en work carvied ont by the authors for the Department
of Transportation, summarises the results ol this inquiry and describes the sepirible
costsfremaining benefits merhod for allocating costs to air cavrier, general aviation,
and military users,3 The paper also provides a divect comparison of the allocated
costs and user revenues from existing airport and airway charges. Large shortfalls
in tax recovery are revealed, particularly in the general aviation sector, and the
need for changes in the tax structure becomes apparent from the study results.

THE U.S. AIR.PORTl AND ATRWAY SYSTEM

Many federal programmes were examined as part of the cost allocation study, This
papet [bcuses on five key programmes: those of the Federal Aviation Administration

- *Director of Weapon Systems Cost Analysis, Office of the Sceretary of Defense, Washington, 10,.C
tAdjunct Associate Professor, The Catholic Universlty of America,
tFar a description of this legistation, sce Jeremy J, Warlord [7),
2The suthors thank Dy, David Nissen and Dr, Edgar Battison, senior cconomists of Resource

Management Corporation, for their comments and suggestions,
3The study resulis were published by the U8, Depariment of Transpertation in [9] and in eighteen

Caost Allocntinn Study Working Papers.
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(FAA), the DOT-Oflice of the Secretary (OST), Department of Defence (DOD),
Department of State (DOS), and the National Acronautics nnd Space Administration
(NASA},4 ‘

In services provided and in annual expendimres, the FAA is by Gu the dominant
component of the Airport and Adrway System; it s the core of the federal aviation
systemn, The Office of the Secretary of DOT supports rescarch programmes relating
tolong-range needs for air traflic contenl in the UL&, ¢ these programmes are financed
by the Airport and Airway System trust fund and were included in the cost allocation
study. NASA. also funds research programmes to improve the ultimate efficiency,
safety and convenience of air travel in the national Adrport and Airway System.
The study covered only those programmes which directly increase the safety and
cMiciency of TAA facilities: all ather NASA R & D programmes were excluded.

The Department of Defense owns and operates an extensive system of air bases
and air traflic contral. Most of these are used solely by miliatry aviation and were not
included in the cost allocation study, But there are a number of BOD facilities which
provide air teaffic control services for civil aviation, nud these were included.

‘The last programme included in the study was payments to the International
Civil Aviation Organisation by the Department of State for joint financing of
en-route communications and meteorological and air traffic control services in the
North Atlantic.

Components of the system

For purposes of analysing the Airport and Airway Systein costs and making alloca-
Lions to the air carrier, general avintion, and milieary nsers, five functional categories
were defined:

1. dirperis—ineluding facilities and equipment not directly related o ajrcralt
control, e.g., land, runways, taxiways, and aprons. Since airports are not
generally aperated by the federal government, federal participation is
limited to grants for airport development and construction.

2, Terminal Control—facilities and cquipment needed to assist and control
afrcraft terminal operations during takeoffs and landings,

3. En Route Control—including nir traflic control to Instrument Tlight Rule
(IFR) users and navigation assistance to all categories of aircrait ofter
takeodT operations are completed and prior to landing.

4.  Flight Servicer—a wide variety of services for both Visual Flight Rule (VFR)
and IFR users, including filing flight plans, weather informatien, Niglt
advice, and rescuc operations.

5. Support—all FAA f[acilities, equipment and programmes that arc not
directly part of the air traffic control mission, but essential to its continued
operation and further development,

Each of these functional categories was in turn broken down inte smaller com-
ponents called “system clements”, For example, the Tunctional category for FAA

4These five programmes were included in the Investigation of alternative cost allocation methods,
In the finnl cost nllocation analysls, the DOD and NASA programmes were excluded and costs for
the . National Oeceanic and Aimospheric Administration Aviation Wenther Services were added,
‘The overall results were not significantly dilferent from those reported in this paper.
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terminal control! was composed of 64 elements, including air raflic control towers,
terminal control radars, communications equipment, instrument landing systems,
cte, Alter this detailed brenkdown of system clemenis, they were combined s
needed into meaninglul groupings for analysing and allocating system costs,

THE COST BASE

The annual costs of the Airport and Alrway System comprise the “cost base” to be
allocated to aviation users. The cost base was designed to cover an extended period
(1966 to 1975}, to smoothe out any erratic fluctuations in annual funding expendi-
tures and to nvoid atypical costs that can arise in any one year. The specific ten-yeur
period was selected to achicve a balance hetween historical costs (1966 to 1972)
and projected costs, including investment in new equipment (1973 1o 1875), All
costs were prajected in constant 1971 dollars,

Cost categories
In preparing the cost base estimates, the costs for all functional eategories and system

clements were grouped into four cost categories, as lollows:

1, Resenrch and Development (R & D) Costs—including all expenditures needed
to bring & new concept or system element to a point where prototype
equipment or pilot facility is operating or ean be tested in the Airport and
Airway System inventory.

2, Facilities and Equipment (F & E) Costs—ilic one-time capital expendiwres
requirved for the procurement and installation of new facilities and all new
equipment, F & I costs include all land costs, engincering, site preparation
and construction, construction material, clectronic equipment, installation
and freight.

% Relocation and Modification (R & M) Costs—annual investments to renovitle
and relocate elements of the system, Although most hudgets included these
costs as part of the T & B appropriation, R & M eosts were trented as
separate cost category in this study,

4. Operations and Malntenanee (O & M) Costs—aunnual expenses needed to
operate and maintain items in the system. Operations cests include all
personnel {e.g., controllers) who operate the equipment and perform the
‘primary function of air traflic control. Mnintenance costs include all
maintenance personnel, stocks and stores, and overhead costs needed o
keep the inventory of facilities and equipment in satisfctory’ operating
condition,

Treatment of capital conts

In preparing the cost base for the Airport and Airway System, capital investment
casts were treated s a series of annual charges (i.e., amortised costs) over a specified
period of time. The capital costs incurred during the base period (1966 to 1975}
were amottised over the economic life: of the new facilities and equipment; thus these
costs were cxtended into [uture years in which users would actually derive benefits
from the investment. Similarly, the remaining values. of facilities and equipment

3
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procured before the start of the base period were amortised aver the 1966 to 1975
hase period and added to the costs of current investment. In this way, users in the
1966 to 1975 base peried are charged for prior investments.

The cancept of remaining value of prior-year capital investments is related to the
cconomic theory underlying capital investments, Assuming that the net capital
stock at a given time is n composite of investments made over many years minus
their depreciated values, charges for the capital services consumed during a given
year should include charges fur the investments ol the previous years as well oy the
current yenr. The approprinie charge is the value of the depreciation plus the
equivalent risk opportunity loss after consideration of the increased costs which
would have been fncurred il the investments had been delayed, Thus, it is proper
to apply proportions of remaining value, deprecintion and interest charges (as

proxies for opportunity costs} to previous investments in calculating the siream off

base period costs,

System clement cost approach

Budget reports were a primary souree of coat datil for much of the Airport and Airway
Systern cost base. These data were particularly uselul for the research and develop-
ment programmes and support activities, where costs are not directly related to air
wallic operations, Similavly, FAA budget appropriations for grants-in-nid for
atrports were used directly in the cost base for the airport eategory,

However, for the direct air traffic controi activities—terminal control, en route
contrel, flight services, and system support—budget data were not availnble at the
leve! of detail nceessiry for making meaningful cost allocations, For these activities
the cost base was estimated from unit cost datnfor I' & E, O & M, and R & M costs
for all system elements which could be defined in terms of operational inventories. s
F & E unit costs were used to price out equipment procured, according 1o i pre-
seribed time-phased programme for new authorised inventory. Total O & M costs
were estimated for each system clement by multiplying the inventory of aperational
Tacilities by its unit costs, Similarly, total R & M costs each year were computed by
multiplying unit R & M cost factors and the operational inventory to give estimates
ofthe average amount spent cach year to upgrade and modernise each system element.

Summary of cost base results

Table | summarises the Adrport and Airway System cost base used for allocating
costs, described in the following sections of this paper. The capital costs were amor-
tised at a 10 per cent discount rate,é The cost base includes the amortised costs of all
capital items, including the yemaining value (in 1965) of investments made in years

sThie unit cost estimates nre deseribed in detail in the authors® work in DOT Aviation Co.szHwaﬂun
Study Werking Paper No, 2 [10],

6The 10 per cent discaunt rate is described ns an estimate of the average rate of return on pr:vnn_
investment, before taxes and after inflation, The {0 per cent figure was calculated by toking the
average snnual rate of relurn on pmduclivc or non-financial capital in the 1.8, during the post-
World War IT peried, up fo 1966, This average rate turned out to be 12 per cent, nnd was readjustecd
to 10 per cent by subtracting the post-war inflation,
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1950 to 1965. The costs presented in Table 1 summarise the cost base for each agency
pregramme by cost category within the five major functional categorics, A more
detailed presentation of the cost base is given in the DOT cost allocation study
working papers [11].

COST ALLOCATION METHODS
The design of user tax systems for the Airport and Aivways System requires previous
allocation of the costs of the joint use fucilities to the main joint user classes: air
carriers, general aviation and military. Allocation ol the joint costs entails prablems
of cost base valuation, as explained in carlier sections, as well us the design of specific
cost allocation rules, which are deseribed here.

The cost allocation study considered several cost allocation methods, such as
(1) units of use (allocating the costs of individual subsystems proportionally to units
of use welghted by the manning vequirements entailed by each unit of vse), {2)
beugfits (allocating the total joint costs of the System in proportion to benefits),
(3) long-run marginal costs (allocating the joint costs of ench subsystem in proportion
to the long-run marginal costs imposed by cach user), (4) leng-run incremental costs
(a variation of the marginal costs, in which the intercepts of the cost lunctions are
distributedd proportionately to units af usc), (5) costs of separate facilities and systems
(allocating-the total System costs in praportion to the costs of separate systems for
ench ol the users), and (6) separable costs|remaining benefits (a cost allocation technique
cammonly used in Water Resources Project analysis and analysed by both O, Eck-
stein [2] and the Water Resources Green Book ([8], pp. 53-56), Tlis article con-
centrates on the scparable costsfremaining benefits method,?

SEanh]c costsmémniulng benefits allocation method ‘
The separable costs/remaining benefits methodology (described in detail in [14],

- p. 7-1} distinguishes the fullowing concepts, which are incorporated inte the spccaﬁc

allocation rules:

1. Sepamb[e costs: those costs that would be avoided i the user class did not
exist, These costs are estimated through stotistienl cost ngmsuom ﬁ G
which the avoidable costs due to each user arc calenlated,

2, User benefits: reductions to users in the costs of congestion and delays,
cancellations and diversions; costs saved from reductions in acciclents; as
well as increases in consumer surpluses, all brought about by Airport and
Airway System. improvements, These benefit categories are similar to those
developed several years enrlier by Gary Fromm [3], [4], and the reader is
relerved there for more elaboration on these categories.

3. Costs of separale systems and facilities: costs associated with a hypothetical
independent system designed solely to meet the needs of o specific user class,

4, Justifiable costs: these represent the lower of twao values—user henefits and
the costs al separate systems. Inherent in this concept is the efficiency rule,

" 1Thesc interested in reviewing in more detail the resulls of the ather cost alloeation methods
investigated should refer to the authorst work in DOT Aviation Cost Allocation Study Working Paper

No, 10 [14],
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Tanre 1

Airport and Ainway System Cost Base, Awortised Capital Costs Inchiding Prior Year Investments
(thousands of 1971 dollars)

Function Category 1966 1967 1969 1971 1978 1975 Total

Airport Systerns

FAA Trupk and Local F & R 65,374 75,260  U6532 110862 157,694 212,157 1,196,399
All Other Airports F & 1 17068 20,094 24,113 26,486 39,053 53104 308,006
R&D 2,787 2,986 4,086 3,382 341 5,866 37,947

Subtotal BGO26 96,349 113,781 141,330 200,0m8 271,027 1,543,832

Tevminal Control

FAA Trunk and Loeal I & E a4 35621 46586 S4,010 67,314 BOTLS 546,520
Trunk snd Local O & M 127,610 143,471 190,586 200,217 245,603 294,441 2,006,086
‘Trunk and Loen]l R & M 14069 13,358 L1030 14410 16,293 18,514 149,929
All Other Alrpors F & E 2414 2,422 43,269 3,469 4,081 4,318 35,028
All Qther Alrports O & M 6,906 4,395 14703 10,165 22,42 23,354 176,118
All Other Alepprts R & M 73p 415 952 1,163 1,272 1,988 10,794

R&D 19,160 20,870 2810 27,360 34446 46976 280612
DODF & HA03 4478 B581 4531 4,531 4581 44,976
oxM 47,220 47,228 4751 46,902 40,542 8,542 480,070
R&M 1,786 1,786 2,088 2201 2,293 2203 21,914

OST R&D 45 87 995 1,075 1,963 a688 1),209
NASAR & D 0 0 0 2,0 5L7M5 5454 19710
Subtotal 256,070 270,989 S4B445  SB7,019 452,575 530406 9,852,500

Iin Route Gondiol
FAA Contre F & Fand R & M 74,020 78,160 90,624 195661 158,720 173,209 1,219,104

Centre O & M 163,531 179,033 25L.020 299,027 262,005 991437 2,341,104
Novnid F& L, O& M, R &M 32,004 31,906 32319 34,124 3524 37,118 330,959
R&D 83,576 45892 40402 50,907 64,777 75,547 513,874
DOD F&E 5412 5412 5,412 5,412 5412 5412 54,120
O&M G300 6,300 4500 3,750 3750 9,750 44,100
R&EM 1,638 1,698 L 975 975 975 11,466
DOS O&M 1,641 2,190 1,610 1,773 2,069 2,069 19,032
OST R&D 45 7 95 1,085 1,963 2,883 t1,289
NASATL&E D U [} 0 0 789 1,578 3,944
Sulnaral 19,049 341,419 408,260 472,704 535,702 595,928 4,556,532
Flight Serpices
AAF & T 1631 16486 16,794 16857 16794 18,104 169,496
R&M 6300 G706 7,064 7,086 7,28 7,056 60,69
o&M 92,437 104,298 117,040 120,404 195691 187,662 1,200,914
R&D 2420 2,088 5257 3,500 408 4999 2570
Suhtotal GI17,4685 130,504 44,006 t4@,D57 162,820 167,900 1,475,743
Support
FAAF & 1 15,311 15,831 16,187 16,475 19,060 27,108 104,221
R&M L707 1,708 1,698 1,501 1405 1,347 15,722
O&M 267,313 260466 272,241 802,145 960,400 440,754 3,241,343
R&D 7481 7,639 8165 6,322 10,597 17,015 s
Subrotul . 291,812 20564 ZOGABG 326,442 421,648 487,023 9,598,918
"ToraL ‘ 1,071,050 1,133,664 5,313,717 1,478,452 1,774,034 2,059,367 14,967,524
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which requires that benefits [rom the joint use of the Airport and Airway
System exceed the costs of separate systems, since otherwise there wonld he
no rationale for the joint use Lueilities,

5. Remaining henefits: the residual for ench wser after its sepurahle (or avoidahle)
costs are subtracted [rom the justifinble costs,

These cost and benefit coneepts are then used in the following specificallocation rules:

1. Allocate the separable costs directly to ench user class responsible for them.

2. Allocate the remainder of the Airport and Airway Systein costs (alter the
allocation of the scparable costs) in proportion 1o the remaining benefits.

Before we immerse ourselves in the quantification of these conecepts and allocation
rules, some assessment of the method is in order, Essentinlly, separable costs/remain-
ing benefits allocates the joint costs in accordance with cost savings that acerue from
the jnint use of facilities (the alternative would he complete separation ol users). The
more expensive o separate system would be for a user, the larger the portion of joint
costs which will be assigned to him, I the benefits [rom joint use are smaller than the
costs of & separate system, the user is not penalised by the system inefficiency, and
benefits are then used to distribute the joint costs, Thus, il the benclits are so low
that they barely exceed the separahle costs, the method will not allncate more costs
to this user, and the user’s benefit/cost ratios, even based on allocated costs, will be
favourable. In judging this allocation method we must consider both efliciency in
output and efficiency in investment decisions, The consideration of justifiable costs,
by focusing on the benefits lrom joint use and the costs of separate systems, highlights
considerations of efliciency in investment decisions, Also, the costs of providing for
separate systems for each wser may he added and compared with the total Airport
and Airway Sysiem costs to examine the logie behind the joint use System design.

Qutput decisions on the Airport and Aivway System concern the user’s response to
the prices which result fram the cost allocation. By alloeating to each user class jts
separable (or avoidable) costs, the separable costs/remaining benefits method ensures
that at least the users cover the incremental eosts of providing the services—a rule
which is said to be violated in the pricing of railread services in the United Stages [5)
Focusing on separable {or avoidable) costs also aids in ducisions regarding expansion
of the system to accommoilate other users with different equipment configurations
and system requirements. Since the Airport and Airwny System shows declining
long-run average costy in several important services, such as en rowle control and
radar terminal approach contrel [14, chapter 4], the federal government decision
ta press for [ull cost recovery has tended te minimise any disruptions in oulput
decisions from the application of separable costsfremaining benefits,

The costs allocated according to sepatable costsfremaining benefits are usunlly
greater than the marginal costs. In some cases the benefits are used as justifinble
costs, and thus the allacation approximates Baumol-Bradiord [1] pricing. Deviations
from marginal cost pricing according to “willingness to pay" are indeed reflected
in benefit concepts incorporating consumer surplus considerations. When justifible
costs are defined in terms ofseparate systems and facilities, deviations lrom Banmol-
Bradford efMcient pricing will indeed occur, although, as Eckstein [2] argues, these
distortions are small when contrasted with current pricing practices in United
States transport,
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ALLOCATION OF COSTS BY
SEPARABLE COSTS/REMAINING BENEFITS

Earlier scctions have deseribed the methodology nnd theoretical underpinnings ol the
separable costsfremaining henefits imethad. This section deseribes henw the cost
allacation is carried out,

Estimation of scparable costs

The separable costs are those so intimately associated with the needs and operation
olan aviation user class that the costs would disappenr il the user class did not exist.
The separable costs include both directly assignable costs and avoidable costs, The
dircctly assignable costs inelude the costs of nan-joint facilities, such as the airport
and terminal systems control costs of smaller general aviation ahrports (i.e,, all
airports ather than Trunk and Loeal air carvier airpovts). The other directly wssign-
able costs are Department of State en route control costs, which include some North
Atlantic facilities maintained to service international air carriers,

The avaidable costs comprise those which would be avoided in joint use facilities
ilthe user were not there. IT the Airport and Airway System costs can be represented
by linear cost functions of the activitics of each user class, then the aveidable costs
of ench user class are calenlated by multiplying each user class activity level by its
lincar regression coeflicient. A difficulty encountered in estimating cost funciions
for the Airport and Airway System was the lack of cost data by subsystem type.
However, using the unit cost faclars by equipment type referred to earlier, we were
able to develop costs for 252 individual trunk and Incal airports, 26 en route contral
centres and 80 flight services stations, Alter ecosting eacl of these facilities in constant
1971 dellars, the resulting cost dependent variables were estimated as a [unction
of the activity variahles in the manner shown in Table 2. These cquations were then
used to compute the [971 avoidable costs which appear in Table 3. No en route control
centres’ P & B, R & M, and maintenance costs have been allocated to general avia-
tion, which appears with a negative, albeit insignificant, regression coclficient in
Lquation 7 in Table 2,

Estimation of separate costs

Two main appronches were used to estiminte the costs of separate (hellities and systems
for the three main classes of users, Statistical cost functions based on regression
analysis were used extensively to estimale all separate systems costs, cxcept for
general aviation en ronte control systems, which relied on an engincering approach.
The engineering approach to general avintion ¢n ronte control is necessary because
an entirely different system from the current one would have evolved i only general
aviation needs had been considered in the system design,

The statistical cost function analysis was similar to the one conducted for thu
investigation of avoidable costs. Essentially 11 diflerent regression functions were
cstimated for each categoryolair carrier airports (trunk and local) and generalaviation
airports (larger-than-general and utility) for a total of 44 terminals and airpart
cost functions, The 11 cost regressions estimated for cach airport type included (1)
land costs of airport systems, (2) paving costs of airport systems, (3) tatal F & E
terminal contral costs, (4) total O & M terminal control costs, (5] basic operuinns

8
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TanLe 2
Airport and Airway System Cost Functions—1971
1971 dollars)
Regression Analysis Coefficients of the Independent Variabless
Flight Services Air Miles
Contralled  Evaluation
Activity Titercept Air General Flight  byEnRoute Siatisticsd
Equation Levels or Carrier  Aviation  Afilitary direrat Pilst Plans  Centrsy  ———
No, Depandent Variables Used Constant JAetivity  Aetivity  ectivity Contacts  Briefs  Filled  (in Logr) R M
! Adrport paving costs Aircraft  5,096,641.68 5198 1111 #5-65 084 0445
at trunka and local airpors operations (9:11) (13-93) (2:77) (5+18})
2 Airport Jand costa at Aircrait  2,061,87208 27.72 464 36:71 056 0.2/
trunks-and local aitports operations (+-10) (B-27) {1-29) (247
3 Terminal control F & E cons  Aireralt 818,057-77  15-56 14466 1407 086 062
at trunk and local alrports  operations (7:97) (20-37) (1.90) (+15)
i 4. Terminal conttol operations  Afreraft 12610006 426 091 272 087 071
: costs at trunk and local operations (+-83) (24-47) (504 (353
i alrports
o
5. Terminal control mninten-  Aitcraft 75,4761 255 0-33 166 078 0.50
nfice costs at trunk and operations {3:67) (18-70) {2:26) (2-75)

local nirports

X .
6
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[=4
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B . . w
6  Terminal contro]l R & M Adrcrafc  28,516.86 0-57 006 0:51 0-82 061 #
costa at trunk nnd local aperations (545) {19:90) {1-95) (4-03) i i
" airports 2 i
§

‘. Lo o K a
7 £n rows control cenires - Millions of  ~{80 033 =0:14 021 0-49 076 072 @ {
F & E costs (in logw) airceaft (=0-59) (2:38) (-1.22) (327} (3-59) = 1

handled E

{in logs) é

8 En route control centres Millions 321 0-62 0-15 024 094 093 Q

operations costs (in: logs) of aircraft (21-57) {5-30} (2.26) (2.83) 5

. hundled
{in logs)

&

(=8

9 i routs control centres Milljons 156 048 ~0.04¢ 093] 066 060 M

maintenance costs (in logs)  eof nircraft {541 (2:02) (=-0-22) (2-92} =]

handled g'

{in jogs) o

8

g

10 Flight services atations ‘LCypes of 171 151 1442 0-86 067

O & M coas flights {504y (+42) (191 g
services _ ’ ] 5 !
o Figures in poretitheses denote the fvalues of the respective regression coeflicients, All the variables are expressed in actual values, except for the g (
¢n roule control cost and aireraflt handled variables, which are expresied in millions and appear in the cost functions in natural log forms, The 3 i
atir miles varintle of en route control centres is expressed in actual terms, and ity natural log is used in the en raniz control cost equation, 3 |
b B2 denotes the multiple correlation coefficlent around the mean, adjusted for degrees of freedom. The data base includes 252 trunk and Jocal . ;
airports, |9 an route control centres, and 90 flight services stations, o ;
¢ General avintion was nssumed not to contribute to the costs of these Alrport and Airways Systems, E‘:‘ !
= H
[ i
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TaBLE 3

Avaidable Cosis for Afr Carrier, General Aviation and Military

at Joint-Use Facilities—1971
(milfions of 1971 dollars)

Total Avoidable Costs Annunlised Avoidable Costs*
Functional Category and Regression Air Ceneral Air Genzral
Sysiem Element Costs Number Carrier Aviation Military Cerrier Aviation Alilitary
Airport Systems (TR -+ LOYE
Paving costs i 583.7 2869 2340 S4-G 20.3 2t
Land costs 2 2046 1198 102:0 28:5 12-3 10:2
Towl F& E I 2 816.3 106+7 3400 831 4146 345
FAA Terminal Control (TR LO)
Total F& E 3 159:8 40:3 391 217 5+5 53
Total O & M 4, 5 659 2.8 122 699 32.4 12:2
"Total R & M G 58 [ 14 54 5 |4
F44 En Route Control
Total F & E 7 270:5 00 1902 312 00 2140
Toml O & M 8, 9 1483 9.5 6743 1483 20.5 67-3
Total R & M¢ A it} 0:0 57 U 0-0 547
FdAd Flight Serviee '
Total O & M 1o 24 348 48 2.4 8 +-3
— —_ — 3712 1457 1517

Total Avaidable Costsd

7 Airport paving and lnnd costs were amortised over 40 years, terminal control F & E rosts were amortised over a 1-yeor life, and e route centres’

costs wete amortised over a 25-year life, Discount rates of 10 per cent annually wete used in the amortisation,
b (TR L0) denotes facilities at trunk and Jocal airports,

¢ Computed na 3 per cent of F & E cost,

4 Note totals exclude FAA support costs and other agency cosis,
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{including the tower costs mainly), {8) instruments O & M costs, (9) radar approach
control F & E costs, (10} radar approach cantrol O & M costs, and (1) tetal R & M
terminal contro! costs. The disaggregation of terminal costs into basic operations,
instruments, and radar approach costs follows the attempt to disaggregate costs into
categories which explain the variition of costs among (erminal fcilities as o function
of activity levels,

Aireralt operation levels affect mostly the cost of hasic operations, while instru-
ments operations affect the instrument costs of terminal control systems, and radar
approaches determine the radar approach costs of teeminal (aeilities. The operations
costs basically include the air traffic control tower and its associated subsystems. The
instrument costs inchule the instrument landing system and its associated subsystems;
the radar approach control costs cover the terminal radar control, the airport
surveillance radar, and its kindred systems. Because of the impossibility of repro-
ducing all this work in this paper, the reader is refesred to our analysis in Working
Paper Na. 10 for more information.t The en ronte control and flight services cost
lunctions are the same as shown in Table 2,

Air carrier separate gysiens

The ajrcarriers’ separate systems were estimated from the statistical eost regressions
for each subsystem component at each trunk and local airport, Air earrier landings
al general aviation airports were assumed to be shifted to the larger air earrier
airports, The en ronte costs were estimated for all the en ronte facilities (except the
separate TACAN sites which serve primarily military users}, using the cost regressions
Equations 7 and 8 from Table 2. Furthermore, the s ronte B & D jrogramine
assigned to air carriers under separate systems was diminished through the elimina-
tion of the R & I programme for en rente centre antomation, which was assumed
not to be needed any more hecause of the reduced air traflic handled by centres.
Both the 30 Might services stations (out of the 393 stations) and the eight international
flight service stations, which account for over 80 per eent of the use of air carrier
flight services, were included in the design of this separate aiv carrier system, Al the
DOD joint use facilitics involving towers, terminal and surveillance radars, were
assumed to be needed by the carriers,

Military separale systens

The costs of separate systems for the military were estimated by asswining that all
military operations would he served by the runway and terminal control systems
at lacal airports. Therefore, all the military operations at trunk, local, and other
nirports were costed by the cost functions for local airport configurations, All the
flight services requirements of military uses were asstmed to be provided by the 50
stations and eight international stations which provide the bulk of them; thus it was
assumed that there was no military need for the other flight service stations in the cur-
rent FAA inventory, Allthe DOD joint use was assumed to be needed by the military,
Military en route system costs included the costs at 27 en roule centres (including those
in Guam and the Canal Zone), which were calculated from the Equations in Table 2,

8See [14] Table 42 and Tables 5-11 to §-16, for an examination of these resulis,
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General aviation separate gystems

Olwiously, a separate airport and airway system lor general aviadion would have
na need of the 10,000-foot runways and other systems specifications available at
trunk and loeal nirports, For purpeses of estimating the separate airport and terminal
control costs of general aviation users, it was assumed that the service requirements
of current general aviation landings at vunk and lacal airports would be met by
general aviation airports at the same sites, while all other general aviation airport
users continued to enjoy their present airport and terminal configurations. Also
included in this separate system were oll the flight service stations.

Scparate en route systems for general aviation would entail a4 design completely
diflerent from the current system.? The basic clements and leatures of the proposed
en route control system include the following ground facilities: (1) about 2,500 “basic”
VOR stations sited on a grid plan suitable for general aviation airwny fixing nnd
terminal approaches, (2) expanded inventory of 75-MHZ vertienl markers in
relation to the increased VOR sites, (3) VHF ground communications, mostly along
the line of facilitics already developed, and (4) airway traflic contral centves.
Perhaps there would he some 500 of these, designed along the lines of expanded
flight service stations.

Table 4 summarises the costs of the proposed general aviation e route system, The

TanLe 4

En route Gontrol Costs _for Separate General Aviation Systen—~1971
(1971 dollars)

Uit Casts {thousands} Toial Cost (thotitands)

Postulated
System Llewents Twentory FEE OFMREN F&E O8N REM

Airway Control Centres

New 189 500 400 10 91,500 75,600 1,860
Expanded FS§ IV 311 1000 figa 2a 31,100 24,800 622
Cotmmunications
RTRs Gla {0} B3-0 0-8 2,400 A0 44
RGO 159 {580 140 3-2 2,370 210 +8
LRCOs 2942 H 1-3 0.2 3,440 302 59
Navigation Afds
“Basic” VOR 2,500 100 100 20 250,000 25000 5,000
Vertical Marker 150 12 2.3 02 1,800 345 KD
Total £x Rowte Control  — —_ — —_ 385,610 126,897 7,697

¢ Increase Lo current FSS system,

¥The engineering underpinning of the system costed here wis develaped by George I, Litchford,
and appears in Aviation Cost Allocation Study Working Paper No, B [12]. The reacer is referred there fora
review nol only of Litchford's work, but also of the more than ten aviation studies which during the
period 1946-1971 have dealt with lssues related 1o the design of a separate general aviation en ronte
and terminal control system.
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centre costs were based on in expanded fight service stution facility cost with an
average ol 20 full-time persons to handle the air traflic control and flight advisory
services. This is an increase of ahout six full-time operations personnel over the
existing F88 facility, The inventory of communicattions facilitics (RTRs, RCOs, and
LRCOs) was estimated to increase in proportion to the number of centres being
added {i.e., 311 to 500}, The costs for these facilities were based on 1971 costs for
F88 communication systems,

Total costs of separate gystems

The summary af total costs of separate eeilites and systems caleulated by the
procedures presentec above appears in Table 5. The costs of the subsystems (basic
operations, instruments and radar approach control costs) are combined into n
single total-cost estimate for cach user by converting the FF & E costs into equivalent
annual costs and spreading these costs over their economic life, The average econ-
omic life values for each lunctional category are described in Table 5. A 10 per cent
discount rate s used throughour the analysis; this is consistent with other parts af
the allocation study, These separate systems costs, which amount to $2,245:1 million
in 1971, are more than 50 per cent nbove the annualised joint use costs of §1,478-8
million during the same peried; this provides evidence of the cost savings [rom the
joint use design,

Estimation of justifiable costs and remaining benefits
Justifiable costs

In the development of justifiable costs, the costs of separate systems are compared
with the level ol benefits, and the smaller of the two values is defined as justifinble
costs, Bstimates by Jack Faucett Associates and the authors [13] of benefits of the
Alrport and Airway System distinguished two types of benefits from the System:
(1) incremental benefits, defined as improvements in salety and reductions in
accidents, congestion, delays, cancellations and diversions, brought about by Airport
and Airway System expenditures since 1960, and (2) consumer surplus bencfits (or
value of service benefits) brought about by these expenditures; the latter, in the
absence of knowledge on demand elasticities of the user classes, were assumed to be
proportional to total aviation expenditures incurred by the users, Both estimates
shawed larger benefits than the costs of separate systems.

Taking air carriers as an example, the incremental henefits of the carriers as
shown in Table 6 were already greater than their separate costs by 1973, this suggests
that if the value of service estimates were incorparated into the analysis the total
benefits would outweigh their separate costs. For general aviation, too, the incre-
mental benefits will be higher than separate costs by 1974, Since the incrementnl
benefits exceed the cost of separate systems, we conclude that fofal benefits would
far outweigh these costs, Thus, justifizble costs may be defined as the costs of the

separate systems,

Remaining benefits
The estimate of remnining benefits for cach system entegory is the difference berween
Justifinhle casts (Lo, separate systems costs) and the avoidable cost for each category

14
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TAnBLE 5

Separate System Costs for Afr Cartier, General AAviation and
Military Users—1971
(millions of 1971 dollars)

Annualised Cost
Cost
Lunetional Calegory Category Air General
Carrier  Aviation  Military
Airporis Syslems—operations at trunk and local airportss F& B 4535 1295 142:3
Airport Systers—operations at larger than general and
utility airportsb F& E 00 50 0-0t
Fatet Terminal Coniral nt trunk and local airportse F& E G0-5 214 255
R&M 136 3.6 36
O&NM 1431 Gl 3G-1
FFAA Terminal Control—operations at larger-than-general
and utility airporté F&E 00 3.7 00
R&NM G0 1.2 00
o8& M 00 8.2 g-0
Fdd Bn Route Controls F& B 1213 53 946
R&M 26-3 7 180
O&NM 2084 1269 1334
Fdd Flight Servieed F& B 37 276 55
R&M [0 7.2 145
O&M 70 1640 12:6
DAL Terminal Controle F&E 7 00 98
R&M 16 1] 2]
o&M 77 n-0 8.2
DOD En Rowc Contrala F&E -7 04 07
R& M 1 0] 0l
O& M 04 0-3 gt
DOS En Route Conirolt 0&M ] 00 00
‘T'otal Separate System Cosis 1L,o9gl 6109 536.1

a All F & L costs amortised at 10 per cent discount rate, Airport I & F costs inchide paving and
land costs amartised over n 40-year life, FAA and DOD terminal control F & T costs amartised over
o l4=year life, FAA and DOD en route control F & B costs amortised over a 1 3-year life, and fight
scrvice systems I & B costs amortised over a 25-year life.

& Annunlised eosts for these directly nssignable facilities are estimateed using cost base fgures for
vear 1971, Airport F & E costs for general aviation larger-than-general and wiility alrports are esti-
matcd at iwo times cost base figures, nssuming 50 per cent federal gevernment [unding as pert of
Grants-in-Ald-to-Alrports.

of users. Both sets of values have been computed. Table 7 presents the results by
functional category and system element costs. For each calculation, costs have been
converted to an annual basis, The costs for separate systems arc taken directly from
Table 5; the avoidable costs are from Table 3. The dircetly assignable costs, which
are added 1o the avoidable costs to compute the separable costs, are the DOS en rante
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USER TAXES AND U.S, ATR SvsTEM costs Paul F. Dicnemann and Armando M, Lago
Tanry 6

Comparison of Separate Systems Costs and Ineremental Bengfits
(millions of 1971 dollars)

1971
Separale Syilewm Sncrempntal Benefiiso
User Cast
(on anntal basis) 1973 197+
Air carrier 1,098-1 12800 1,600-0
General aviation 6109 36040 G20-0

a Fram Aviation Cosl stllocation Study, Warking Paper No, 9 [13), Talile 1.

TanLe 7

Synopsis of Remaining Benefit Computations for Air Carriers, General
Aviation, and Military Users—Separate Systems Cost Less Separable Cost—
JSor Selected Cost Categories—-197]
{miltions of 1971 dollars)

Vaine of Lroporiional
Remaining Denefits Remaining fHenefits
Selected Functional Cutegory and Adir  General Air  General
Systemr Element Costs Calegories Carvier  sdviation Mifitary  Currier  dviation Military
Airports (TR+L0O)
LF&R 3/ 879 1078 (+65%¢ 0155 019
FAA Terminal Conlro! {TR +L0)
2.F&E s 156 202 050 0209 027!
3 REM 78 2.1 22 0645 0471 0-18]
1. O&M 732 w6 239 0632 OI61 0207
5. Tetal 1198 36-3 46-3 0502 0179 0-229
Fa4 En Route Control
6. I'&E 90-1 543 736 O0-H3 0249 0338
LR&EM : 17:9 727 14l 045D 019+ 0.355
8, O& M GO+! 97.4 6.l 0269 0436 0-206
9, Total 16} 159+ 1538 0349 0331 0-320
Flight Service Systemns
1.O&M +2 692 83 04052 0047 0100
11, FAA Cost Totals 6625 352 3162 0498 0265 0.237

12, DOD Terminal Control Systeme  56.8- 06  60-1 0486 0-000 054
13, DOD £y Ko Control Systems 12 08 1.2 (375 0250 0375
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control and the FAA ahrport and terminal control costs at larger-than-general and
utility airports, which appear in Tahle 5,

The propertional values of remaining benefits are devived from the dollar estimates
and are also shown in Table 7, excluding the DOD costs, These values are the basis
for the remaining benefits portion of the cost allocation of FAA costs.

ALLOCATION OF COST BASE

Costs in the Airport and Afrway System cost base are apportioned to aje carrier,
general aviation, and military users according to the following rules:

Functional Category
dAirport Systen
Trunk and local costs
All clher airports
Airpart R & D

FAA Terminal Contral
Trunk and local (T & E,
R&M O &M)
All ather airports (F & E,
R&a&MO&M
Terminal R & D costs

Fdd In Route Contral
Centres {F & E, R & M,
O & M)

Navaids (I' & E, R & M,
O & M)
Enrone R & D

Flight Service System
FEER&EMR&ED
O&M

Fdd Support Costs
Support to terminal

Support to en route
Strictly support
DOD terminal contral cosis

DOD en route control costs

Allocation Rule

Separable costsfremaining benefits

Directly nssignable to gencral aviation
Proportional to total remaining benefits of
airports (Table 7, line 1)

Separable costs/remaining benefits

Directly assignable to general avintion
Proportional 1o total remaining benefits of
terminal control (Table 7, line 3)

Separable costsfremaining benefits

Equally assigned to all uscrs
Proportienal to totul remaining benefits of
en route control (Table 7, line 9)

Proportional to O & M cost allocation
Separable cosisfremaining henefits

Proportional to towsl remaining benefits of
terminal control (Table 7, line 5)
Praportional to total remaining benefits of
en route control (Table 7, line 9)
Proportional to total remaining Dencfits
{Table 7, line 11)

Proportional to total remaining benefits ol
DOD terminals (Table 7, line 18)
Proportional o total remaining benefits of
DOD en route system {Tuble 7, line 15)
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NASA terminal B & D costs Praportional to total remaining benefits of
FAA terminal control {Table 7, line 5)

NS4 en rowte R & D costs Proportional to total remaining henefits of
FAA en route control (Table 7, line 9)

UST terminal R & I costs Proportional to total remipining benefits of
FAA terminal control (Table 7, line 5)

OST en route R & D costs Proportional to total remaining benefits of
FAA en route control (Table 7, line 9)

DOS en route cosis Divectlyassignabletointernationalnir earviers

Where the allocation involves separable costsfremaining benefits, the calculations
are made as follows:
1. Allocate separable costs divectly to users,
2, Compute remaining system costs.
3. Allocate remainder in proportion to remaining benefits,

Tabies 8 through 10 exhibit the total allocations to the three user groups {niv
carrier, general aviatlon, and military) for all functional eategory/system element
costs of the Alrport and Airway System cost base, The allocations follow the pro-
cedures outlined above,

Development of a cost structure for user tax analysis
The compurison of cost allocation with user tax analysis requires that costs and vser
taxes be contrasted with & comnmaon reference or analysis structure.

An analysis [15] of the structure of user taxes, which is discussed next, reveals that
these taxes are incurred by the users as the result of:

I. Operations involving arrivals and departures from terminal facilities,

2, Hours and distances of flight through the #r route portion of the Airport and
Adrway System,

3. Owning aircralt subjected to registration taxes; that is, a charge not related
to thelr use of the system.

The user taxes paid as the result of arrivals and departures include the per-
passenger international tax, and the taxes on tyres and tubes, The user taxes paid
a5 the result of flying through the en route system include a large proportion of the
fuel tax, the ticket tax, and the waybill tax. The correspondence of the costs of the
major Adrport and Airway System functions to the user tax analysis structure is
obvious, The costs of the Airport and Airway System dircetly velated to arrivals and
departures include:

Landings-Oriented Cosls
FAA airport costs

FAA terminal control costs
TFAA flight services costs associated with pilot briefs and ight plans filed

FAA support costs to terminal control systems
QST terminal control R & D costs

DOD terminal control costs

NASA terminal control R & D costs

16
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|
;‘ TapLe 8 !
! Separable Costs{Remaining Benefits dllocation ,
II Air Carrier Cost
I (millions of 1971 doliars)
[ )
Year
| Total i
1966 1967 1969 1971 1973 1975
i Landing-Oriented Costr 259.4 270.5 4239 367.5 4496 5653 3,786.5
i FAA Airports
! Trunk and local nirports 340 382 452 579 823 1177 6356
: All other airports o0 00 00 00 00 00 n0
i R&D 18 2.0 20 2.2 2.8 34 24 I
i FAA Terminal Control I
o Trunk and local F & L 2z.2 %3 290 333 390 468 332-% ¥
Trunk and local O & M 77.9 880 1177 129.5 1525 1834 1,279-2 "
Trunk and local R & M g6 88 931 90 107 124 0984 il
All ather airporis F & E 00 00 04 o-0 a0 04 0.0 b
All other airporis O & M 0. 00 00 00 0.0 00 0.0 o
All other airports R & M 00 00 040 00 00 D 00
r&Dd 113 124 44 162 204 278 171+
FAA flight services 34 3.9 40 5] 57 61 492
FAA support 42 I8 T 452 [05.1 1350 9122 g
DOD (erminal conteol 259 260 263 26-8 2649 268 2655 B
NASA ferminal R & D 0-0 00 0.0 1.2 2.2 32 116 N
OST terminal R & B 0 U1 0.2 06 B 17 66 'I
{‘ Distaniee-Oriented Costs 195 205-3 240.9 281.3 30v.0 3213 26636
L FAA En roule control
H Centre F & Band L & M 4009 423 476 66+ 760 A2 GOGS R
i Centre O & M gs-0 1084 1403 144G 1528 160-7 1,383.9 i
NAVAIDF & E C& M,and R & M 107 106 108 114 1017 124 1130
R&D 7 125 b1 178 226 264 179-2
{ FAA flight scrvices systema 35 37 35 3k 36 3 352
] FAA support costs 23] 202 26.7 317 334 288 20044
3 DOD e route control 50 50 42 38 3q 3R H 2
: NASA enroute X & D 00 00 00 00 03 06 1+
. OSPenrue R & D o0 r 01 04 07 140 3.9 o
: 1DOS en route costs 15 22 6 8 20 241 19-0 i
! Nonuse-Oriented Costy :
g FAA strictly support 500 488 480 467 739 B7-2 5951 i
} ‘
i Torar 5048 5336 GIOB GIS5 0305 9738 7,045.2 P
1
1'encknTack orF Grano Totat. 472 411 42 470 468 413 471 "'
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TanLe 9

Separable Costs{Remaining Benefits Allocation
General Aviation Cost
(millions gf 1971 dollars)

Year
Total
66 IO67 1969 197] 1973 1975
Landing-Oriented Costs 1619 1815 2108 246.5 862-3 8608 2,500-9
FAA Airports
Trunk and lacal airports 17-1 191 226 290 412 498 3040
All other airports 1729 200 241 220 3% 53] 3082
R&D 04 05 a5 05 07 09 58
FAA Terminal Control
Trunk and local F & & 57 62 84 102 128 156 1014
Trunk and loeal O & M 348 474 450 480 530 617 47547
Trunk and local R & M 28 23 24 2.5 28 3.2 259
All other airports F & I 4 28 %3 87 40 43 350
All other airports O & M 69 94 47 182 225 293 1760
All other nirports R & M [ T B B 1.0 12 14 1+ 10-9
R&D 4 37 45 49 62 a4 51.8
FAA flight services 29 560 699 749 850 905 7238
FAA support 254 232 225 258 3B 411 2759
DOD terminal control a0 0-0 00 00 a0 0-0 0-0
NASA terminal R & D 00 00 00 04 07 10 36
OST terminal R & D 00 o0 0] 0.2 04 05 20
Distance-Oriented Cosl 1225 1260 1413 160:3 1B35 1982 1,576-0
FAA ¢ route control
Centre F& Eand R & M 51 59 89 (98 254 289 1647
Centre O & M 9.7 216 279 288 369 497 324
NAVAIDF & B, O& M,andR &M 107 106 108 {14 117 1244  [13:0
R&D 11 e 184 169 A4 250 1700
FAA flight scrvices 50-7 536 52.0) 504 3530 509 5178
FAA support 219 191 253 301 816 2783 2658
DOD en rowte control 33 38 28 25 25 2.4 212
NASAemrouts R & D 0 00 00 00 038 05 1.8
OSTesroue R & D 00 0-0 0! 04 07 1.0 38
DOS s route costs 00 00 -0 &0 00 4] 00
Nontise-Oriented Costs
FAA strictly support 266 260 255 3248 3949 464 365
ToTaL 3110 3335 385-6 43).G 525:] GO5-4 4,3934
Purcurraok or Grann Toraw 280 294 293 292 296 204 20:3
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Tanre 10

Separable CostsfRemaining Benefits Allocation

Military Cost
(millions of 1971 dollars)
Year
Total
1966 1967 1969 1971 1973 1975
Landing-Orlented Cosis 103-5 111-7 1293 1473 805 2214 1,5104
FAA Airporis
Trunk and loca] aleports 42 150 )84 240 342 446 257
All other airports g0 00 00 00 00 00 -0
R&D . 05 06 06 06 08 1"l 0
FAA Terminal Contrel
Trunk and loeal F & T 55 6! 9 I3 147 184 (29
Trunk and loeal O & M I+8 181 279 317 393 434 3120
Trunk and local R & M 2.2 2.2 24 24 2.8 32 25+
All other airports F & I 0 00 00 00 00 00O 00
All other airporis O & M 00 -0 on 00 040 a0 0.0
All other alrports R & M Q-0 0:0 00 D0 00 00 o0
R&D L 4.3 5 63 79 108 665
FAA flight services 58 68 #8490 102 108 874
FAA support 287 20.7 287 330 407 525 3530
DOD terminal control 274 235 278 2% 285 205 20049
NASA terminal R & D 00 00 00 &5 09 1-2 46
OST terminal R & D 0:0 0.0 [T ] 02 05 7 2.6
Distance-Oriented Costs 1274 1314 156\7 182 2037 217 1,735-G
FAA en toute control
Centre F & Eoand R & M a8 9.0 342 495 578 6232 4480
Centre O & M ++9 494 637 G656 723 809 GHbY
NAVAIDF& E, O&Mand R &M 107 106 108 114 1217 124 11340
R&D : 0.7 11 120 164 20:7 242 1642
FAA flight services 61 65 63 G Gt 6 62-5
FAA support 212 185 245 2%! 306 26+ 25741
DOD ¢n route control 50 50 42 38 38 3.8 412
NASAenroute R & D 00 0@ o 00 03 0+5 13
OSTénroute R & 1 00 00 0l 3 o6 09 3.5
DOS en route costa 0. 00 o0 &0 00 0-0 00
Nouse«Orienied Costs .
FAA Stictly Support 236 232 228 222 352 415 240
ToraL 2547 266.3 3088 3516 419-4 4802 3,520.7
Prncenraoe or Grano Torar 23.8 235 235 238 936 23.3 256
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The Aivport and Adrway System costs incurred as the result of hours or iles
flown in the system have been grouped into the following category:
Distance-Oriented Costs
TAA en route control centres and Nawaids
FAA Right service costs associated with aireraft contacts
TAA support costs to es roule centres and Navaids
OST ¢n rowte control R & D costs
DOD en ronte control costs
NASA en ronte control R & ID costs
DOS en route costs
Finally, those strictly FAA support costs which cannot be identified as directly
supporting either terminal control or en rowte control systems comprise the last
category, Iabelled “nonuse-oriented”, These costs are largely independent of use ind
include items such as flight standards, medieal programmes, and FAA aiverafi.
The correspondence of the cost analysis and user tax payments structures wis
designed specifically to contrast not only the absolute amounts ol costs and user tax
payments by user groups, but also the structure of these payments, The fiaet that
mast user taxes are in the distance-oriented calegory accounts for a distance- (or
en route-) oriented user tax system, which finances an Airport and Airway System
whose costs are mainly landing-oriented. The costs reported in this fshion appear

in Tables 8 to 10,

REVENUE-COST COMPARISONS BY USER CLASS

The Airport and Airway Revenue Act of 197010 specified a system of user taxes
comprising (1) an 8 per cent domestic air passenger ticket tax, {2) a $3-00 per person
international air passenger enplanement tax, (3) a 5 per cent domestic air cargo
waybill tux, (4) a 7¢ per gallon fuel tax on general aviation users, (5) an aireraft
registration and weight tax of $25 per nircraft plus 2¢ per pound lor non-turbine
powered aircrafl and 3-5¢ per pound for turbine-powered craft, and (6) an aireraft
tyre and tube sales tax of 5 per pound of tube weight.

The airport and airway user taxes have been classified as landings-oriented,
distance-oriented, and non-use-orviented, {ollowing the same classification of costs.
Taxes on tyres and tubes and international passenger enplanement taxes are essenti-
ally landings-oriented taxes, since they are independent of the use ol en route control
systems, The general aviation [uel tax is essentinlly an en roufe or distance-oriented
user tax, since only 10 per cent of the fuel consumption of general avintion aireralt is
consumed in takeoffs and Jandings, Passenger ticket taxes are also essentially distance-
(or en route-) oriented taxes, since the terminal charge of the CAB ticket formulas
accounts for roughly 25 per cent of the value of the passenger ticket, The reason for
the classification of user tax systems inte landings and distance-oriented systems is
that, as will be shown later, the Airport and Airway System consists of # landings-
oriented system financed mainly through en route or distance-oriented user taxes,

Ta specify the proportion of landings and distance (en ronte) charges implicit in

105ections 4041, 4071, 4081, 4261, 5271, and 4491,
22
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r Projected Allocations of User Tax Liabilities Among Sub-System Fagilities of the Airport and dinvay System
{ Reflecting Services Obtained in Each Phase
: {in millions of 1971 dollars)®

9ret Aenuef

1971 1972 1973 1974 1975
_‘Usrr: . Distance Landings Nonuse« Dittance- Landing- Nonwses Distances Landinge Nonuwse- Dist Landing- Nonwe- Dist Landing- Nonuze-
Typeof User Tax Oriented Oriented Orisnted Oriented  Qriented  Oriented Oriented  Oriented Oriented Oriented Orlented  Oriented Qriented Oriented  Orienled
! Air Cartiers
; Domestic Passenger,
i Ticket Tax 38266 120-B6 414-25 191-25 46300  M6-72 514897 16442 576-21 10319
i International Enplane-
: ment Tax 3040 4140 4500 51-00 56:70
! Registeation Fee and
i . Weighit Tox 11.00 1160 1210 12:50 13-80
: “Waybitl Taxs Frelght —
| " and Expres - 2505 M 24495 1022 72 170 30457 1942 3445 15006 e
i Tyres and Tubes Taxd o160 170 be75 1-85 105 gz
i Toral Ant CARRIERY 405-81 * 170:G0 1100 43840 18460 1160 49028 20607 1200 54954 28050 12.90 G12.66 25700 13.80 i:
. o
’ i Genernl Avlation: "
Cotrunuler Waybill Tax 040 020 046 04 D53 027 067 Q43 079 0wl ?
Wholesale and Retalt A
" Aviation Fuel Tax 400 428 4340 50 4567 474 47-39 49 5020 520 &
i Registration Fee und ‘ e
: Weiglit Tax 9.30 740 7:80 £8:20 8.90 5
! ‘Tyres and Tubes Taxb 160 170 1175 145 1495 i
Commuter Isssenger Q
‘Tielet Tax ’ 26 442 3.07 a2 356 454 +08 5§32 4+70 G:00 %
- [=]
"Torat Gunenat AviaTioN 13 %47 990 4603 1036 740 4976 1129 780 5214 1231 @820 5569 1356 690 E
“Torat, Aue Capmias AND I
| CnenAL AviATION 44094 18007 20480 40593 19496 1900 54004 21746 1900 G01-GB 24290 21.10 GGR-35 27096 2270 é
: o
@ Projections from 1972 to 1975, =]
# Divided equally between General Avintion and Alr Carriers, 5

Q Source; [15], p, 62,
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Tanwk 11

Characlerisation of Airport and Airway User Tax Systems

System Orientation Estimales

Landings- Distanee-  Non=Usse-
Oriented Oriented Oriented
{ser Tax Systems Pereentage  Percentage  Percentage .

Type of User Tax
Air Carrier

Damestic Passenger "Ticket Tax 2404 The04 -—
International Enplanement Tax 10000 Deemed

Negligible
Registration TFee and Weight Tax — — 100-0
Waybill Tax for Freight and Express 334 GGG —_—
Tyres and Tubes Tax 100-0 — —_

General Aviation
Whoalesale and Retail Aviation Fuel

Tax &34 90-61 -
Reglaration Pee and Weight Tax —_ - i00-0
Tyres and Tubes Tax 100-0 — —
Adr Taxi Pasenger Ticket 'Tax 56.00 43 —

Satiree; [15], p. GO,

the airport and airway user tax system, regressions were rn of (1) niv passenger
fares and (2) air taxi commuter fares as a function of distinees between the city pairs,
The intercepts or constant terms of the regressions denote the landings-oriented
charges implicit in both air earrier and air taxi fares. Evaloated at the average
clistances lown by air earriers and air taxis, the terminal charges represented by the
intercepts became 24 and 56 per cent of the air carvier and air taxi passenger fares
charged.!! Air freight rates per hundredweight were also estimated as a function of
intercity mileage for north-south and east-west shipments. 12 With the exception of
westhound shipments, the intercept ol the air lreight rates regressions was 10 per cont
of the fares for mean distances {lown, and this factor was used to impute 90 per cent
of wayhill freight tax receipts to distance-oriented taxes, Identical procedures were
used for estimating general avintion fuel consumption as . function of miles
flown [15], and as a result 10 per cent of fuel consumption was imputed a5 the
landings-oriented portion of this tax, The structure of alrport and airway user taxes
appears in Table 11, exhibiting the apportionment of nser taxes into the landings-,
distance-, and non-use-oricnted components, , ;

User tax liabilities for the period 1971-1975, given in Table 12, show the air
carriers contributing as much as 90 per cent of the afrport-und airwny user tax
revenues in fiseal year 1971, From Table 12 we nole that, until fiscal year 1971,

11For n review of the work of Dr, Edgar Battison on these regressinns, sce [15], pp, 50-54.
12The nir freight rules regressions wera tnken from [6], p. 16
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69 per cent of the air carrier taxes were distance-related and 29 per cent of their user
taxes were landings-oriented; these figures contrast with proportions of 52.8 and
40-5 per cent respeetively for the afr carriers' landings- and distance-oriented caosts.
Thus air carrier distance- (or en ronfe-) arviented charges are financing landings-
oriented (terminal) costs, The same s true of general aviadon user tax revenues,
70 per cent of which are distance-oriented, though distance-oriented costs are less
than 38 per cent of general aviation costs, A summary of the structure of costs and
user tax revenues for 1971 appears in Table 13,

Finally, 1971 comparisons of cosis and tax revenues by user class are sunumarised
in Table 13, In 1971, the air carriers were basically paying 8445 per cent of their
allocated costs, even though there wis an imbalance in the siructure ol landings and
distance components ol user taxes and costs, In the general aviation class, user taxes
were covering only 14+3 per cent of their alocated costs, a deficit accompanied hy o
substantinl imbalance in the relative proportion of landings to distance-ariented user
charges. Inview of this large general avintion deficit, the Department of Transporia-
tion has recommended to Congress [9] that eharges on general aviation be gradually
incrensed, so that eventually the general aviation costs and user tax revenues would
hie balanced.

Alternative user charges and prices

Faced with this imbalance in the structure ol the airport and airway user tax system,
namely, that an ex ronte-oriented tax sysiem (dominated by the passenger ticket tax
and the general aviution fuel tax) is financing a system whose costs accrue mainly
in terminal control, a drastic change in the structure of the tax system is in order,

Tante 13

Sub-System Allecations of User Tax Liabilities amd Costs as Percentages
© of Total Liabilities and Costs in 1971

Proportions of Costs and User Taxes

Tutal
Landings- Distance- Nonatse- (tnillions of
Oriented Oriented Orienied 1971 dollars)
% % %
Tux Linhilities
Alr cartiers 290 69:1 1-9 5874
General aviation 15:0 70:2 14-8 62.90
Combined users a3 69:2 34 65031
Cosis
Adr carricrs 52.83 4045 672 6955
General aviation §7.11 37:14 5ot 4316
Combined users 5448 3918 634 1,127:1

Source ; ‘Tables 11 and 12,
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Landing fees (with congestion surcharges depending on local airpart conditions)
sippear appropriate for financing the terminal control costs, although flight plan (ees
may alse be used to finance the terminal control systems, En roule control charges—
similar to Eurocontrel—appear appropriate to finance the en route control systems,
although gasoline taxes may also be used in view of their ease in administration,
Final decisions on these user tax systems await continuing studies on these subjeets;
but the serjous distortions in the structure and the level of the current airport and
airway user lax system should spur immediate action to reshape the system,
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