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ABSTRACT

This document summarizes research performed by The MITRE
Corporation and Administrative Sciences Corporation for
FAA's Office of Aviation Policy on present and future air-
port and airway costs and user cost responsibility. Cost
projections and allocations are provided for the period.
1977-1986. The results are intended as inputs to an FAA
analysis of airport and airway system financial policy.

The summary report presents an overview of the study ef-
fort-and its findings. Specific technical supporting de-
tails are presented in the following documents:

1. Airport and Airway Cost Projections: 1977-1986,
E Part I: Development of FAA Costs, MIR-7610, Volume II.

) 2. Airport and Airway Costs Incurred in the Public
- Interest, MIR-7610, Volume [Il.

3. Airport and Airway System Cost Allocation, MTR-
7610, Volume IV,

4. Minimum General Aviation Airport and Airway System
Requirements, MTR-/610, Volume V.

5. Review of the 1973 Airport and Airway Cost Alloca-
tion Study, MTR-7610, Volume VI,

6. Airport and Airway System Cost Allocation Model:
Users' Manual, MIR-7610, Volume VII,

7. Airport and Airway Cost Projections: 1977-1986,
Part II: An Econometric Model for Cost Projectionms,
ASC R-112.

8. Airport and Airway Costs Incurred in Servicing
Small Communities, ASC R-I13.

.................................................
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INTRODUCTION

The Federal Aviation Administration has an annual bud-
get of approximately $2.5 billion that funds the main-
tenance and provision of airport and airway services
and facilities, provides grants for airport develop-
ment, and supports regulatory activities in airport
safety, environment, aviation medicine and certifica-
tion of various elements of the ATC System. This re-
port presents projections of these FAA costs and their
allocation to users for the period 1977-1986. The re-
sults are intended as inputs to an FAA analysis of
airport and airway system financial policy.

1.1 Background

In response to a Congressional directive in the Airport
and Airway Development Act of 1970, the Department of
Transportation (DOT) concluded a comprehensive cost
allocation study [Reference 1] in 1973. This study
covered the period of 1966-1975 and had three major
conclusions and recommendations:

1. The allocation of total airport and airway
cost was 50% to air carriers, 30% to general
aviation, and 20% to the military and the
Government.

2. There was a substantial deficit between the
allocated costs and revenues, particularly for
general aviation.

3, There should be a shift in the tax structure
to reflect cost recovery of allocated costs to
the users.

The findings of the 1973 Cost Allocation Study and the
concept of full cost recovery were disputed strongly
by some user groups, especially by the general avia-
tion community. The majority of the user's comments
dealt with the cost recovery phase and an opposition
to the concept of full cost recovery through increased
taxation. Two suggested improvements to the cost al-
location phase were repeatedly cited. The first dealt
with the identification of costs incurred in public
interest to the benefit of the nation as a whole. It
was contended that these costs were large and should
not be attributed to the users of the airport and air-
way system but rather to the public sector. The second

1-1
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DEVELOPMENT OF THE COST BASE

Projections of FAA costs cover the period 1977-1986.
These projections used the cost classifications of the
FAA budget categories presented in Table 2-1. Details
of the cost projection methodologies and related dis-
cussions are presented in Volume II of this report
[Reference 2] and in a supporting report prepared by
Administrative Sciences Corporation [Reference 8].
Future FAA costs were estimated for two alternative
scenarios:

1. Baseline Projections. Existing functional

and statistical relationships between system costs
and aviation activity levels are assumed to con-
tinue in the future,

2. Alternative Projections. Future relationships
between system costs and aviation activity is as-
sumed to change as a result of increased controller
productivity, reduced equipment O§M costs and in-
creased FGE expenditures associated with new FAA
Engineering and Development (E§D) products now
under development.

The baseline projections utilize an econometric model
based upon empirically derived relationships between
capital, labor and aviation activity levels. In those
costs areas where such relationships cannot be satis-
factorily established, long-run budget trends and other
relevant factors (as appropriate) were used to project
future costs.

The alternative projections were derived by making ap-
propriate modifications of the baseline projections to
reflect both the increases in F§E costs for new equip-
ment, and the resultant decreases in O§M costs. The
projected changes in cost relationships are based on
expected staffing reductions due to increased control-
ler productivity in addition to planned reductions in
equipment O§M due to modernization programs.

The projected ten year costs (FY77-FY86) under both
scenarios were estimated in constant FY76 and in cur-
rent dollars. The results are presented in Tables
2-2 through 2-5. The costs shown treat capital costs

2-1
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(FGE) as current expenses. This is consistent with
annual governmental budget and appropriations cycles.
Details of alternative treatments, cost projections
methods and cost escalation indices are presented in
Volume II [Reference 2]. The baseline projections
(in constant FY76 dollars) show an increase in total
costs from $2.41 billion to $2.89 billion over the
ten year study period. The impact of increased pro-
ductivity and reduced O§M costs is more pronounced in
the later years and is reflected in a projection of
the total cost of $2.68 billion in FY86 under the al-
ternative projections. The projections in current
dollars range from $2.59 billion in 1977 to $4.69-
$5.07 billion in 1986 for the alternative and baseline
projections, respectively.
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COSTS INCURRED IN PUBLIC INTEREST

(93]

Before allocating the projected costs to the users of
the airport and airway system, appropriate reductions
should be made to reflect those costs which are in-
curred by FAA in the public interest. Such costs should
not be allocated to the aviation users, but should be
borne by the general public. In addition, it is appro-
priate to exclude certain directly recoverable costs
from the cost base. Volume III of the series [Refer-
ence 3] presents a complete discussion of those reduc-
tions to the cost base that were made before applying
the cost allocation process.

The analysis revealed that the following costs should
be borne by the general public or recovered directly
from specific users at the time the service is dis-
pensed:

1. Costs of providing ATC services to support
subsidized air transportation service to small
communities.

2. Costs of satisfying military requirements of
ATC system elements.

3. Costs of providing weather data to nonaviation
users through National Oceanic and Atmospheric
Administration (NOAA).

4. Costs associated with research and regulatory P—
activities in the area of safety, medicine and e
environment, and certain directly recoverable
related costs.

5. Costs of operating the National Capitol NN
Airports. ‘ R

The U.S. Government provides financial assistance to Tl
some air carriers to ensure adequate air service to R
small communities. A number of these airports cur- i
rently have air traffic control towers and related T

terminal ATC services that would not have been pro- =
vided in the absence of subsidized air service. Hence, S
the existence of these ATC services is directly linked e

to the public desire to support air service to small g
communities. Consequently, the costs of providing such e
services should be allocated to the general public

3-1




National Capitol Airports are financed through airport
charges. Costs associated with their operations should
be recovered from the users of those facilities and not
the general users of the airport and airway system.

Tables 3-1 and 3-2 present a summary of the cost es-
timates of the reductions in the cost base in constant
FY76 and current dollars. In constant dollars, the
total reductions increase from $395 million in 1977

to $463 million ir 1986. In current dollars, the cost
estimates are $426 million in 1977 to $817 million in
1986. Further details are provided in Volume III of
the report [Reference 3].
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4. COST ALLOCATION METHOD

The selection of an appropriate cost allocation method
involves issues of economic allocative efficiency,
equity arguments, ability to pay, and other factors.

The 1973 Cost Allocation Study [Reference 1] analyzed
ten cost allocation methods and selected a long run
marginal cost approach. Under this procedure, system
variable costs were allocated to the users by taking
the product of their long run marginal cost (addi-
tional cost of serving one more unit of the given user
class) and the activity level (number of users). The
residual costs were allocated in the same proportion
as the variable cost shares.

The current analysis examined alternative cost allo-
cation methods in four broad categories: marginal/
incremental cost methods, average cost methods, value
of service methods, and combined methods. Details are
presented in Volume IV of this series [Reference 4].
These categories included the ten methods of the 1973
study and further modifications. The best method of
allocating costs to users was determined to be a hybrid
of a modified long run marginal cost (LRMC) approach
and engineering models. The resulting allocation as-
signs all airport and airway costs to users. The modi-
fication to the LRMC consisted of allocating the re-
sidual costs in inverse proportion to the users' price
elasticity of demand of ATC services. This modifica-
tion is related to benefits and marginal opportunity
costs and has a strong theoretical support. The de-
sirable properties of the modified LRMC can be further
enhanced by substituting engineering models where oo
econometric techniques prove unsatisfactory in pro- e
viding a causal relationship between usage and costs. N
"= aspect becomes particularly important in alloca-
L ~pital expenditures in an environment of changing =,
techne. ogy. .

R§D and F&E costs were allocated to various users based RO
on an analysis of estimated user cost responsibility C
of program elements appropriately aggregated to repre-
sent percentage shares of the system users for the
various budget categories. This approach provided a
better causal relationship than LRMC estimates of R§&D
and FE cost responsibilities. O&M costs were allocated

¥
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APPENDIX A
ALLOCATION OF YEARLY PROGRAM COSTS TO USERS

The yearly allocation of program costs (R§D, F§E, OGM, etc.)
for each scenario of baseline/alternative cost bases and

constant/current dollars are presented in the following
tables:

Table A-1: Allocation of Baseline Program Costs in
Constant FY76 Dollars.

J Table A-2: Allocation of Baseline Program Costs in
Current Dollars.

Table A-3: Allocation of Alternative Program Costs
in Constant FY76 Dollars.

Table A-4: Allocation of Alternative Program Costs
in Current Dollars.
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period in constant FY76 dollars. The ability of the
system to accommodate a large relative increase in
general aviation activity with little increase in
costs indicates lower unit costs of ATC services to .
general aviation in future years. o

5.2 Comparison with the Application of 1973 Cost
Allocation Study Results

The present study allocates approximately 75% of the
total FAA costs to the private sector (air carrier
and general aviation). The application of the 1973
study findings also allocates about 75% to the private
sector (after adjustment for the allowance of public
interest costs in the 1973 study associated with safety
regulations and national capitol airports). Within
the costs allocated to the private sector, the rela-
tive proportions borne by air carrier and general avia-
- tion changes slightly from 63% : 37% in 1973 to 65%
- 35% in the present study. Underlying these small
- changes in the proportional allocation is a much larger
: shift in the burden of unit cost allocations since the
total number of general aviation operations using the
ATC system has grown much more markedly than air
carrier.

In the public sector, the total allocation is about o
25% in both the 1973 study and the present analysis. e
There is, however, a substantial drop in the military
share. The following factors are the major contribu-
tors to this difference:

1. In the 1973 study, there was steady decline
- in military costs over the years 1966-1975 with
20% being the average. This trend of decreasing
- military costs continues.

2. There is a decline of about 15% in military
operations at FAA operated facilities between Ty
1971 and 1981.

3. The relative magnitude of military activities

operations.

to total operations show a dramatic decrease due :

to the projected increases in air carrier and oS

general aviation activities. The share of mili- SO

tary activities at FAA operated facilities has N

decreased by 30-60% when comparing 1971 vs. 1981 R
L

5-5 o
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5. ALLOCATION OF COSTS TO USERS

A summary of the results of the cost allocation process
is presented in Subsection 5.1, followed by a compari-
son with the application of the formula advanced by
the 1973 study [Reference 1]. The results of the anal-
ysis of minimum general aviation airport and airway
system requirements are discussed in Subsection 5.3.

5.1 Results of Cost Allocation for 1977-1986

Applying the selected hybrid cost allocation metho-
dology to the projected cost bases® results in the
user cost responsibilities as summarized in Tables

5-1 and 5-2. Further details are presented in Appen-
dix A. The 1977 allocation assigns 16% of the costs

as incurred in public interest, 50% to air carriers,
24% to general aviation and 10% to military and Govern-
ment. The percent distribution shows little fluctua-
tion over the years. The general distribution is as

follows:
Public - 16-17%
Air Carriers - 48-50%
General Aviation - 24-27%
Military and Government - 8-10%

It is important to note that the underlying aviation
activity forecasts for 1977-1986 [Reference 10] show no
increase in military activities, approximately a 30%
increase in air carrier activities, and a very high
increase for general aviation (40% at FSS, 55-60% at
towers, over 80% at en route centers). Over the same
period, the projected percent increase in cost respon-
sibilities of general aviation is significantly lower
(less than 40%). Figure 5-1 shows a graphic represen-
tation of user cost responsibilities for the ten year

—
Baseline projections assume existing functional and sta-

tistical relationships between system costs and aviation
activity levels to continue in the future. Alternative

projections account for a change in these relationships

as a result of increased controller productivity reduced
equipment O&M costs and increased FGE expenditures asso-
ciated with planned FAA E§D products.

5-1
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Acronym

A.C./AC
A-P/AP/ARPT
AAT

ADAP
ADM/ADMIN
ADV

AFTN

AOPA
ARSR
ARTCC
ARTS
ASC
ASR
ATC
AVP

C-AP
CAB
CAP
CENT
CONUS
CSC
CTR

DCA
DCS
DEV
DIR
DME
DOD
DOT

EGD

F ST/FLT STDS

FGE
F,EGD
FAA
FAC

APPENDIX B
GLOSSARY

Air Carrier

Airport

FAA Air Traffic Service

Airport Development Aid Program

Administration

Advisory

Aeronautical Fixed Telecommunications
Network

Aircraft Owners and Pilots Association

Air Route Surveillance Radar

Air Route Traffic Control Center

Automated Radar Traffic Control System

Administrative Sciences Corporation

Airport Surveillance Radar

Air Traffic Control

FAA Office of Aviation Policy

Capitol Airports :

Civil Aeronautics Board (see also TRACAB)
Capitol

Centralized

Continental United States

Computer Sciences Corporation

Center (En Route)

Washington National Airport
Data Communications System
Development

Direction

Distance Measuring Equipment
Department of Defense
Department of Transportation

Engineering and Development

Flight Standards -

Facilities and Equipment

Facilities, Engineering and Development
Federal Aviation Administration
Facility

B-1
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Acrony

RED
R&M
R,EGD
RCAG
RCS
RTR

S.E.E.
S&S
SRMC
Sup

TACAN
TCS

TR
TRACAB

TRACON
TRN
TWEB
TWR

U.S.
UG3RD
UHF
UNICOM

VCS
VFR
VHF
VOR
VORTAC

m

Research and Development

Relocation and Modification

Research, Engineering and Development
Remote Communications, Air to Ground
Radio Communications System

Remote Transmitter/Receiver

Standard Estimate of Error
Staff and Support

Short Run Marginal Costs
Support

Tactical Air Navigation Aid

Technical Control Service

Traffic

Terminal Radar Control Facility Colocated
with a Control Tower

Terminal Radar Control Facility

Training

Transcribed Weather Broadcasts

Tower (Terminal)

United States :
Upgraded Third Generation
Ultra High Frequency
Aeronautical Advisory Station

Voice Communications System
Visual Flight Rules

Very High Frequency

VHF Omni-Range (Navigation Aid)
Colocated VOR and TACAN
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