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EXECUTIVE SUMMARY

This ia the latest report In a geries of forecasts of user demand for FAA
services. The forecasts provide the support for agency hudget reguests
and the basis for policy and plans development,

The basle underlying assumptions for the new forecasts include:

. An economic recovery within the next year and continued modest

growth beyond,

® The supply of energy and fuel will not significantly Inhibit economic
or aviation growth, although prices are expected to Increase through-

out the forecast period.

& The basic trends in the alr carrier Industry and its service patterns
which have evolved over the years will continue without substantial

change,

. No economic or procedural changea will gignificantly inhibit the

growth of general aviation,
[ ] No operational constraints such as curiews are reflected.

s Military aviation activities were assumed to remain at or slightly
below current levels.

The FAA provides the aviation community with three distinet operational
services: alr traffic control at selected airports; IFR en route tralfle con-
trol; and Mlight services, including pilot briefings, flight plan Glings, and
alrcralt contacts, These services ere provided to four major categories

ol users: the alr earriers, the alr taxis, general aviation, and the military.
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Each category uses these services in different degrees. Because of the dif-
ferent relationships end growth trends among the lour users and the three IFAA
services, there is no ane workload measure such as alrport opérations, or av-
lation actlvity series such as alr carrier revenue passenger miles which typi-
lies the past trends or future outlook [or the whole of the FAA. There have
been, and there will continue to be, different socio-economic and political
forces which drive the growth trends in each major user category. Any anal-
ysis of the three basic FAA operational services should properly begin with a
breakdown or separation by user category. All of the forecasts included herein
{ollow thls approach. First the underlying factors Influencing the growth pat-
terns of each major user are determined and forecast, Based on these trends
and past relationships and through the use of econometric models, separate
demand forecasts for FAA services are derived for each user category. The
forecnsts of total TAA operations and services reflect a summation of the indl -
vidual forecasts of the lour major users.

In summary, total aireraft operations (lake-oils and landings) at airports with
FAA air trafflc control towers are {orecast to increase by 41 percent between
Fiacal Years (FY) 1975 and 1980 and to double the present level by FY 1987,
This growth will be dominated by growth in general aviation {lying, General
aviatlon operations acconnted for 75 percent of the total in FY 1975, By

TY 1950 general aviation operations will be 79 percent of total operations,

The FY 1937 estimate shows general aviation operations representing 82 per-
cent of the total figure. By comparison, the air earrier portion of the FY 1976
total was 16 percent. By FY 1980 air carrier operations are expected to de-
cline to 14 percent and by F'Y 1987 fo 11 percent of total operations,

Total fnstrument operations at the same towered airports are forecast to show
a growth pattern similar to aircraft operations, rising 36 percent by 1980 and
92 percent by 1987,

Expressed in terms of IFR alrcraft handled the workload at the FAA air route
traffic control centers is expected to {increase 23 percent and 67 percent by
Y 1980 and 1987, respectively, Air carrier traffic accounts for about



ENPPRCSI

T

EREt et T

ok e S A

el W M T Bkt
probuiotil Ca i Talin

ot
T L

e

NSRS

T A T

b5 percent of the current volume followed by general aviation at 23 percent,
military at 19 percent, and air taxis at 5 percent, Except for military traf-
fle, all usera are forecnst to show relatively significant increases. The alr
carriers will increase 22 percent by F'Y 1980 and 52 percent by FY 1987,

In the same time spans the number of general aviation IFR aircraft handled
will rise 55 percent and 140 percent. General aviation alrcrait handled will

account for 34 percent of the total {n FY 1987 compared with 23 percent today.

Flight services performed by the FAA, which include briefing pilots, filing
flight plans, and contacting aireralt, are forecast to show the higheat growth
rate of any of the FAA operational series. By FY 1980 this volume Is ex-
pected to show a 54 percent increase, and by FY 1987 the level should reach
almost 2, 5 ttmes the current level, This series, as with aireralt operations,

is dominated by general aviation use.




INTRGDUCTION

This report contains the latest Federal Aviation Administration forecast of
meagyreg ol worlciond and activity at towered alrports, alr route tralfic con~
trol centers, and flight service stations for the period Fiscal Year (F'Y)

1976 to 1987, The [orecasts were made for the four major users of the sys-
tem; alr carrier, air taxi, general aviation, and the military., The report
hasg been prepared to meet the budget and planning needs of the various offices
and services of FAA for data concerning luture trends in aviation activity. It
is one of a series of specialized aviation lorecast studies igsued annually by
the FAA Aviation Forecast Branch, Office of Aviation Policy. The geries in~
cludes "Military Air Traffic Forecasts 1476-1987", "Terminal Area Forecast
1976-1987", and "IFR Afrcrafi Handled Forecast by Air Route Traflle Conirol
Centers 1976-1987". Copies of these roports are available [rom the Naticnal
Technical Information Service, 5285 Port Royal Road, Springlield, Virginia
22151,

This year the report has been expanded to include three long-term forecasts,
A baseline lorecagt for FY 1986 and FY 1987 is consistent with the short-
term forecasts. In addition, a high and a low scenario, showing possible im-
pacts of different economic conditions, are presented.

Table A is presented as a general overview of this year's forecasts, In ad-
dition to providing a capsule version of the September 1975 forecasts, Table
A pregents a comparison with last year's lorecasts acrogs the gelected ac-
tivity measures. Of the two sets of forecasts, the September 1975 forecasts
are clearly more pessimistle. This reflects the impact on aviation activity
of the more rapid rate of price Increase, especlally for fuel, and the slower
rate of real income growth assumed [or the September 1975 forecasts as
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compared with the earlier lorecast, It should be noted that this year's figcal

forecasts for 1977 and beyond are based on the new fiscal year period, Qc-

tober 1 through September 30,

Table A
FORECAST COMPARISONS
September 1975 versus September 1974

Tower Operations

{In millions) {In millions)

Instrument Operations

Percent Percent
1975 1974 Chanpe 1975 1974 Change
Actunl
1975 59.0 26,2
Forecast
1976% 63.0 66.4 - 6.1 27.2 27.6 - 2.9
1977* 65.9 70.2 - 6.1 28,6 28.6 - 3.4
1978% 1.6 73.3 -2,8 31,1 32,9 ~ 8,6
1979% *x  T77.8 76,2 3,1 33.6 36,0 - 6,7
1986* {Baseline) 116.8 125.3 ~G.8 48.1 5i,9 ~12,4
IR Alrcraft Handled Fight Services
{In millions) {In millions}
Percent Percent
: 19756 1974 Change 1975 1974 Chanpe
Actual
1975 23.6 58.3
Forecast
1976% 24,7 25.5 - 3.1 G67.0 G9.2 - 3.2
1977%* 25,6 26.9 - 4.8 72.9 77.1 - 6.4
1978* 26,7 28.2 - 5.3 80.2 82,6 - 2.9
1979% k33,1 36.0 - 8.1 B5.8 89.7 - 4.3
1986* (Baselino) 36,5 40,4 8,7 132.9 164.8 -19.4

* Forecasts, TForecasts for fiscal years 1077 and beyond are pregented for
the new (iscal period (October 1 through September 30), the 1976 forecast
ig for the old fiscal period (July 1 through June 30).

- #¥Three forecasts are included for 1986 based on differing economic agsump-

tions. TForecasts shown here are lor the baseline lorecast,

Further detail on specific projections and thelr underlying assumptions are

presented in the follo;.ving text and in the Appendix, Additional information

i avallable from the Aviation Forecasting Branch (AVP-120), TFederal Avl-
ation Administration, Washington, D. C, 205981, phone 202-426-31 03,

5
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HIGHLIGHTS OF FISCAL YEAR 1975

The aviation industry continued to be subject to a variety of economic
and operational pregsures which began during Y 1974, Rising [uel
prices and other opereting costs, and a depressed economy all had their
constraining effect on aviation growth, The fuel problems which hegan
in November 1973 continued to cause operational changes by air carriers
and general aviation [liers,

Alr Carriers

The effect of rising costs and a depressed economy were particularly pro-
nounced on the air carrier industry. Alr carrier atreraft operations for
July throngh October 1974 reflected the effect of capacity reductions that
were inaugurated during the oil embargo. With the advent of the new fall
and winter schedules, airline operations began to show slight gains over
the previous year when the oil embargo imposed reductions were at thelr
height, However, air carrier operations for all of F'Y 1975 were approx-
imately one percent less than during FY 1974 in the United States and its
territories.

Although domestic air carrier operafions deeressed slightly during FY 1975
available seat-miles increased by 3 percent. This was brought about by the
continued introduction of wide-body Jets and larger standerd-body jets

while propeller and amaller jet aircraflt were retired from the air carrier
fleet, The United States international carriers during FY 1875 decreased
thelr available seat-mliles by 3 percent while decreasing their departures
by 10 percent throughout the world,

Revenue pagsenger miles algo decreased during FY 1975 due mainly to the de-
pressed general economy. Domestic revenue passehger miles decreased

by 1, 7 percent while international revenue pagsenger miles decreased by

10,5 percent. This resulted In a domestic load factor of 52.7 percent



compared with 55.1 percent for FY 1974, The 'Y 1975 internationzal load
factor was 50,2 percent as compared with 54, 2 percent in FY 1974,

Fuel prices eontinued to rise for the domestie and international air earriers

during F'Y 1975.

In June 1973 the average price of [uel wag 12,5 cents per

gallon for the total industry., By June 1974 this had increased to 24.9 cents
In June of 1975, the average industry price had increased to
As a percent of total airline operating costs, fuel had risen
from 12 percent in 1973 to approximately 19 percent In 1975, See Figure 1.

per gallon,
28.9 cents,

FIGURE 1

Alr Carrier Fuel Expenses:
Cost Per Gallon and Percentage of Total Coais

Fual Cost Per Gallon

Total Operallng Costs

Fuel Costa All Other Costa

1973 §

1975

1973
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Increases in fuel costs added to other operating cost increases along with a
decrease in demand caused a decreases In income for the Industry, During
FY 1975 the domestic and international trunk carriers experienced & 14.1
percent {ncrease In operating revenue per revenue ton-mile, However, a
4,9 percent decline in total revenue ton-miles resulted in an increase of
only 8, 4 percent in total operating revenue, During the same period total
operaling expense increased 12, 7 percent causing & substantial decrease in
net income when compared with FY 1874,

For FY 1975 the operating profit for the total air carrier industry was
$281 million, a 63. 8 percent drap from the $777 millien profit reported

for FY 14974, The international acheduled carriers continued to show &
poor profit pleture when looked at a8 a group, The international trunk car-
riers decreased [rom a FY 1974 operating profit of $11 million to an oper-
ating losg of $49 milllon in FY 1975,

General Ayigtion

The increase in total instrument operations hetween F'Y 1974 and FY 1975
was 8, 7 pervent; greater than the FY 1973 to 'Y 1974 increase of 6,7 per-
cent, Part of this growth reflects the increased use of avionics hy the GA
fleet. Both GA and alr taxi instrument operations inereased over the 1974
to 1975 FY time [rame while military and air carrier instrument operations
did not change significantly from thelr F'Y 1974 level,

Total IFR sircraft handled by alr route trailic control centers increased by
3.5 percent from 22,9 million in FY 1975. Air carrier IFR [lying remained
at its F'Y 1974 level, while air taxi, GA and military IFR aireraft handled
increased by 18.2 percent, 7.8 percent, and 2,3 percent, respectively,

The total number of flight services provided by flight service stations and
combined statlon/towers rose from 56. 2 million in FY 1974 to 58, 3 million
in FY 1975, an increase of 3. 7 percent, Thig series has exhibited an unin-
terrupted upward trend since its inception in 1962. The FY 1975 counts of
pilat briefs, flight plans eriginated, and aireraft contacted were all higher
than their FY 1974 levels,
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The total number of active pilots was 730, 541 ag of January 1, 1975, up
2,2 percent from one year earlier. The most recent datn shows that, with
the exception of student and helicopter pilots, all types of pilot certiftca-
tions increased over their levels for the preceding year.

The alze of the active GA fleet increased from 153, 5 thousand as of Jan-

uary 1, 1974 to 161,65 thousand one year later, up 5,2 percent. Similarly,
hours flown by GA aircralt increased {rom 30, 6 million in FY 1974 to 32, 2
million in 'Y 1975, up 5,2 percent, However, bhoth the increase in fleet

slze and the increase In hours llown are lower than their respective increases
for the preceding year. The slowdown In the rate of increase reflects the el-
fect of rapidly rising prices, especially in fuel cost, and a general slowing

of activity in the national economy,

The impact of the economic situation is also rellected in GA sircraflt produc-
tion. Although GA aircraft production incrensed from 14, 730 units in FY
1974 to 15,232 units in FY 1975 (up 3.4 percent), this increase is signifi-
cantly lower than the 18 percent increase posted hetween F'Y 1873 and FY
1974,

Militar
Military operations at FAA alrport traliic control towers numbered 2,8

million in TY 1975 which waa the same as FY 1974, Instrument operations
also held nearly constant in FY 1975 at 4 million, Military aireraft handled
at FAA air route traffic control centers showed a slight increase from 4.3
million in FY 1974 to 4, 4 million in FY 1975,

FAA Operations

Total aircralt operations increased by 3.9 percent from 56,8 million in

'Y 1974 to 59. 0 million in Y 1975, Part of this increase may be attribu-
ted to net gain of 22 towers during F'Y 1875. Over this {ime period, itiner-
ant operations increased by 4.2 percent and local operations hy 2.9 percent.
These percentage increases are lower Lthan those for the 1873 to 1974 figenl
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years, The slowdown in the rate of growth of operations mey be atiributed
to the impact of the general economy on aviation. The increase in itinerant
operations was due to the growth in GA and air taxl operations since alr
carrier itinerant operations decreased and military ltinerant operations re-
mained at about thely FY 1974 level, Similarly, the growth in local opera-
tlens wae due to an inerease in GA operations since local operations for the
military declined from the preceding year.

10
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AVIATION FORECAST HIGHLIGHTS

Alr Carrier

Due to an expected economic recovery beginning in late 1975, acheduled
passenger traffic is forecasted to Increase substaniially in Fiscal Year
(FY) 1876, Most of this growth, however, is expected in scheduled domes-
tic traffic since growth is not anticipated in the North Atlantic and other
foreign markets for U. S, carriers. Alter this FY 1976 recovery period,
total industry revenue passenger enplanements (ENP) will incrense at &

5, 8 percent annutl rate through I'Y 1982, while the revenue pagsenger
mile (RPM) average annual growth rate is foreccasted at 6.3 percent. The
international marlets will strengthen during this I'Y 1977 to I"'Y 1882 per-~
1od and experience RPM annual growth of 6,1 percent and an ENP rate of
5,5 percent. Inthe meantime, domestic growth is expected to decelerate
to a 6.0 percent annual growth rate in ENP and a 6. 4 percent rate in RPM,

General Aviation

Jusat as pessenger traffic can be used as an important measure of air car-
rier actlvity, the general aviation flect size and hours flown are important
indicators of general aviation activity., For example, the annual growth
rate in the active GA {leet of 3.3 percent emphasizes an increasing popu-
larity of general aviation flying. Moreover, the 5.0 percent per year in-
crease in GA hours flown reflects a greater utilization of each actlve alr-
craft. Interestingly, the largest growth occurs in the multi~engine and
turbine classes of aireraft, This points to an {ncreased sophistication
among the GA pilots,

Military
The F'Y 1980 military afreraft forecast shows 19,935 aetive sircraft and

6, 555, 000 flying hours -~ an average of 32D hours per aircraft. This is a
glipht decrease from the I'Y 1975 fleet of 20, 208 aircraft and G, 652, 000
flying hours, The average utilization for the FY 1975 [leet was 333 hours
per aircraft,

11
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Because of the nearly constant level of military flying throughout the
forecast period the FAA workload atiributable to this {lying is orecast
to remain relatively constant at FAA control towers, trafllc control
centers and {light service stations

T'leet and Hours IFlown

A comparison of the changing ratios in size of active fleets and hours
flown by the air carriers, GA and military is shown in Figure 2. These
changing ratios emphasize the change in relative magnitude of demand
each category is expected to place on the air system. The GA portion

of the total flest will grow to 90 percent by 1982, On the other hand, be-
cause of the high utilization rates of the air carrier nircraft, the air car-
rier hours will remain a significent factor in the total hours,

FAA Workload

Although [fleet size and hours flown are important mensures of future avia-
tion activity, activity at FAA terminal, en route, and flight service station
facilities are the relevant forecasts for FAA manpower and facllity plan-
ning. 'Total operations at FAA air trallic control towers, instrument oper-
ations, en route aircraft handled, and total {light services comprise the
important workload measures,

Currently, twelve additional towers are acheduled for commissioning in 'Y
1976, These additional towers in FY 1876 combined with the expeeted econ-
omlc recovery are forecasted to cause a 6.8 percent increase in tower opera-
tions over the corresponding 1975 total, The a&verage yearly growth rate is
forecasted to be 7, 0 percent through FY 1982, See Figure 3. As shown in
Figure 4, the early growth occurs mainly in ifinerant operations, while the
Inter growth results mostly from increases in local operations, The growth
in itinerant operations can be attributed primarily to relatively high growth
rates in air taxi and general aviation activity plus some increase in alr car-
rier operations, The increase in loeal aperations are brought about solely
by general aviation since military operations are expected to remain

12
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FIGURE 2
Comparison ol Active Alrcraft Fleet to Hours Fiown

FLEET
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184,028 Actlve Alrcraft 270,844 Active Alrerafl

HOURS

Alr Carrier

ke Miary
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1975 1887
45,020,000 Howrs Flown 76,450,000 Hours Flown

NOTE: Percentages may not total 100 due te rounding.
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negrly constant throughout the forecast period,

Like total afrcrait oporationsg, instrument operations at FAA towers are
expected to increase in the years ahead, However, hecause [urther im~
plementation of Terminal Control Areas and Stage III of expanded radar
service is not anticipated after F'Y 1976, this will cause instrument
operations to grow at A more normal rate, Genergl aviation is expected

to continue past trends and inerease its use of sophisticated avionics equip~
ment, Consequently, the general aviation category of instrument opera-
tions will grow at an average 8, 5 percent annual rate through FY 1987,
Total instrument operations are forecast to increase at a 5, 7 percent an-
nual growth rate, See Figure 5,

The reasons for the lorecasted increase in sctivity at air route traflic
control centers are similar to those for instrument operations. Inthe fu-~
ture, general aviation setivity will have an increasing {mpact on center
worklond. As rn example, general aviation IFR aireraft handled are ex-
pected to grow at a 7.5 percent rate per year through FY 1982, Comple-
menting this growth is an expected 4, 0 percent annual growth rate in air
carrier aireraft handied and no growth in military activity. Tigure G de~
picts the growth of zetivity at centers by user category.

Historieally, flight service stations have provided the greatest share of
their flight services to general aviation. The basic workload measure for
the flight service stations ig the number of {light services which is a
weighted measure of atreralt contacted, flight plans originated, and pilot
briels. During the period from TY 1975 to FY 1982 totr! flight services
are forecast to increase from 58.3 million to 104, 4 million. By FY 1987
total [light services are forecast to reach 143.6 million, e nearly 150 per-
cent increase over FY 1975, The {orecast breakdown of total [light serv-

tees 1s shown in Figure 7.

16



FIGURE 5

Instrument Operations at
Airports With FAA Traflic Control Service
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FIGURE &
IFR Alrcraft Handled by
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FIGURE 7 ;
Total Flight Services at N
FAA Flight Service Stations and Combined Statlon/Towers -
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originated by iwo and adding the number of aircrafl contacted. This graph dapicis the components In thair
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METHODS AND ASSUMPTIONS

Air Carrier Demand Forecasts

Alr carrier operations form one major segment of the workload borne

by FAA facllities. Since [uture changes In demand flor air transporta- %
tion affect air carrier planning, forecasts of revenue passenger miles
(RPM) and enplanements (ENP) as measures ol that demand are needed
to forecast air carrier activity, Decreases in demand for air transpor-
tation over the past year suggest that RPM's and ENP's are sensitive to
both income and price variables, Declining real income and increased
fares have combined to reduce demand from FY 1974 levels. This phe-
nomenon coupled with o forecast of a gluggish economie recovery and
continued increased in fares has led to forecasts of air carrier demand
lower than thome prepared in the past,

Methodology, The forecasts depend on the assumption that demand flor
air carrier gervices depends upon the economy, The exact relationships
between various measures ol ecconomie activity and air carrier demand
were econometrically estimated based on historical data. The variables
determining RPM and ENP were then forecasted, and demand forecasts
were generated hased on the estimated historical relationships. The
economic variables used include:

Pearsonal congumption of services

Number of civilians employed

Air transport {nvestment

Automobile purchases .
Cost of automotive trensportation o

Alr fares

Personal consumption of services is used to represent the impact of in-
come, The number of civiliang employed reflects the impact of population

20
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growth on demand. Investment in plant and equipment by the air transport
indusiry is a surrogate for level of service, The purchase of automobileg
repregents competition from other modes, while the relationship between
zir fares and the costs of private transportation represent price competition
from other modes. Generally, the model shows that as air fares and auto
purchases increase, demand falls, and that as income, population, and in-
veatment increase, demand rises. See Figure 8.

Assumptions, The forecasis generated by the model assume- that the his-
toriea!l relationships among these variables will continue into the future,
The assumptions about the economy are summarized below,

[ ] Air [ares will Increase, reflecting increasing airline operating costs.
However, the cost of private transportation ig expected to increase
more rapidly than air fares because fuel costs are 2 major portion
of the cost of automaobile transportation,

° Despite economic recovery beginning in late 1975, the consumption
of services will lag as consumers concentrate cn durable purchascs.
Consistent with this assumption new automobile purchages will {n-
crease in the near term and then decline as fuel prices constrain
vehicle use.

. Employment as & percent of the total population will remain relatively
stable through the forecast period,

[ Investment in air transport will continue at current levels, [nereas-
ing to an average growth rate of 9, 5 percent per year by 1988,

™ TFuel costs will continue to increase but there will he no resirictions
on the amount available lor use,

For a more detailed discussion of the model and assumptions, see
Appendix A,

Alr Carrier Activity Forecasts

The sanctioning of capacity agreements by the CAB impacted on air carrier
operations during FY 1975. This poliey plus the slow economic recovery
and accelerating fuel cogts resulted in z slight decrease in air carrler ac-

tivity when compared to T'Y 1974 levels,
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FIGURE 8

Scheduled Domestlec Possenger Traffic and Forecast Varlabies

- 400 — 300
Increnses 103% —=—Ja= Increases 115%——pm[;

—_ 200 —l—— — — 150

0 0

(Milllons)} ENPLANED PASSENGERS

{Billions) REVENUE PASSENGER MILES

FORECAST VARIABLES
Alr Fare 5 K5 BN
Price Index
(1967 = 10) (s F s R
civili 1974
o RS E X R XX X PHA
Emp! t
oy AR RS4RI

Automobiles

e Sold
{Millions)

1974
wills oifn oflls olle %705

1987

dﬂ--ﬂ-ﬂdﬂ--ﬂhuﬂg"m

Private
Transportation
Cost Index
(1967 = 10}

Personal
Consumption
of Services
($8Billions)

1987
B N EER) BN K o,

Investment

In Alr
Transportation

($8lillons)

AR R
e T A e R

22



e WIS

CRRE LTSS

D e

£ M

T T

With the removal of capaclity agreements, the alrlines are expected to
increnss frecuencies. The resulting increase in operations will be strenth-
ened further by the economlc recovery. On the other hand, higher fares
will dampen these increases. The net result of these offgetting factors Is

a delay of one year in the growth of air carrier operations when compared
with the 1974 FAA forecast,

The forecast of the level of air carrier traffic activity and workload at
FAA facilities for the period fiscal yerrs 1876-1982 and for long-term
planning (Hscal yearg 1986-1987) involved several asteps. Alter developing
o forecast for the expected leve! of revenue passenger miles and enplane-
ments, forecasts of the air carrier fleet and the resulting operations were
made. The factors that Influenced these forecasts and the two methods
used are explained below,

Methodolopy -- First Method

The first method began with a summarization of individual forecasts pre-
pared for each alr earrier, The base for these forecasts was the number
of aircraft, by type, each carrier has on hand and on order, The estimates
for future types and numbers of aircralt were made after discusaions with
many of the air carriers and all the major U. 8. aircraft manufacturers.
Additional sireraft orders beyond those announced publicly were estimated
in order to provide the incrensed capeeity needed to carry anticipated
traffic growth; to provide for retirement of sircraft; and lor individual
airlines to maintain a competitive position with other airlines. Judgement,
influenced by the discussions held with knowledgeable people within the in-
dustry, wasg used to project the individual carrier fleets by aireraft types
beyond the years for which alreraft order information was avaflable, Serv-
ice patterns and freouencies of service were also lorecast in general terms
after discussions with members of the industry,
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Agsumptions

Alrcrall
2 engine

3 engine

4 engine

Beating Capacity

Load Tactor

24

Continued introduction of
DC-9 and 737 (both new and
purchased from trunk car-
riers) into local service
carrier fleets

Stretch versions of present 2
engine aircreft will replace
remaining turboprops in late
1970's

Continued introduction of wide-
body aircraft and 727-200

Introduction of new aireralt in
late 1970's with geating capacity
between 727-200 and wide-body
alrcraft

Stretch versions of present
wide-~bodies wiil appear in
early 1980's

Retirement of non [an and some
older fan=-jet aircraft will cceur
hefore TAR-36 rules become
effective

Continued decrease in size of
first class section with resulting
increase in size of coach section

Number of geats abreast will in-
creage by one in wide-body jets
in late 1970's

Will increase from present 53%
to 57% by the early 1980's
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Methodology -~ Second Methad

The second method used was a model developed to forecast alr carrier op-
erations. The model forecasts for the total industry rather than by earrier,
The model is based on linear enuations developed irom historienl data and
the intexrelationship between various factors in air carrier operations. The
results of thig forecasting model were substantially the same as those deter-
mined by the first method,

The air carrier operations forecast dependa upon

Revenue passenger miles
Average load factor
Average seating capacity
Averape stags length

Thege variables are forecasted baged on time series analysis with adjust-
ments for the eifects of cost and fare changes, When costs increage fagter
than fares, for example, airline profitability requires an increase in load
factor. Similarly, changes in aircraft size are reflected in the averape

geating capacity.

Assumptions. In general, the economic conditions assumed are the same as
those used in the air carrier demand model. The following assumptions

were also made. See Pipure 9,

. Load lactor will increase
gradually from 53 percent to
about 57 percent by the early
1980's

e The average seating capacity
will follow historiesl trends
and increase by about 4 seats
per yenr., Implicit here s
less use of wide~bodlied ajr-
cralt than had heen assumed
earlier in lorecasts

25
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The average stage length will
increase by about three miles
per year

Generual Aviation Activity IForecasts

General aviation (GA) activity is expected to increase faster than total aviation
activity, placing additional workloads on FAA facilitles and manpower, How-
ever, the actual F'Y 1875 levels of activity did not reach those expected in the
1974 forecagts. This may be attributed to the fact that the I'Y 1974 forecasta
undereatimated the magnitude and impact of fuel cost increases and the length
of the economic downturn. The greatest impact occurred in local tower oper=-
ationg, which consigt primarily of student and practice flying and are highly
sensitive to cost changes.

The exception to the ahove generalizations was FY 1875 GA lifnerant opera-
tions, which were only slightly below their 1974 forecasted levels. Interest~
ingly, VFR ilight plans are below last year's estimates. Aside from economic
conditions, the slow rate of growth in VFR flight plans may be attributed to
incrensed use of sophisticated electroniec navigation equipment in GA aireraft,
Because of this lactor, the I'AA has recently proposed the elilmination of

VFR flight plan filing lor most flights, Implementation of this proposal

would virtuaily eliminate VFR {light plan activity,

Methodology. Most of the forecnsts of general aviation activity were derived
from a simultaneous eguation econometric model relating measures of acti-
vity to economic and demographic variables, The number of civilians em-
ployed, expenditures on plant and eguipment by the aircraft industry, lactory
sales of automobiles, and resl per capita disposable income were the impor-
tant exogenous variables. For [urther explanation of the rationale for using
these variables, and for a discuasion of results of the model, see Appendix B,

Activity measures not forecasted by this model were generated (rom a time
geries analysis, Variables such as average hours flown per operation and
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average fuel consumption per hour were forecasted based on historical
trends. These ratios were then applied to the operations forecast,

Assumptions. The general aviation activity forecasts are hased on econ-
omic assumptions consistent with the air carrier RPM and activity fore-
casts. See Figure 10, In addition to those mentioned, some additional

assumptions include;
* No further expansion in terminal control areas or Stage IT of ex-
panded radar service is expected beyond 1975 levels,

' Reeal per capita disposable income is assumed to grow at 3 percent
per year throughout the forecast period,

] Investment in new plant and equipment by the aircralt manufacturing
industry will grow to $4, 0 billien per year by 1987,

Military Activity Forecasts

Al military operationnl activity forecasts are based on information pro-
vided by the Department of Defense, Military operations are forecast to
hold nearly constant throughout the forecast period,
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FIGURE 10

General Avialion Alrcraft Fleet nnd‘ Forecast Varlables
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AVIATION INDUSTRY FORECASTS

Fiacal Years 1976-1982

Tables 1 through 4 present forecasts of traifie, fleet size, and the miles
and hours that will ba flown by the air carrier fleet, Tablea 5 through 7
are forecasts of the general aviation fleet slze and its use, Table 81s a
forecast of fuel consumption for the air carriers and general aviation,
Tables 9 and 10 portray the outlook for elvil aireraft and engine production,
Tables 11 through 17 display forecasts of the different mensures of air
traffic activity and workload at FAA terminal, en route, and flight service
station facilities, The data in Table 18 is a forecast of the number of ac~

tive pilots by type of certificate,
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Table 1

SCHEDULLD PASSENGER TRAFFIC

UNITED STATES CERTIFICATED ROUTE AIR CARRIER

Revenue Passenrer Enplanements (millions)

Revenue Passenger-Miles (billions)

Fiscnl
Year Total Domestic International Total Domestic International
1971 170.0 153.0 17.0 132.3 104,2 28,1
1972 182,9 1G64.56 18.4 144.2 112.3 32.0
1973 197.3 178.4 19.0 157.9 122,6 35,4
1974 208.1 188,56 18.6 165,0 130,0 35,0
1975 201.9 184.9 17.0 155, 0 127.7 81,3
1976* 217.1 200,1 17,0 170,5 139.3 81,2
1977TT* 57.2 62.8 1.4 45.4 36.9 8,5
1877 233,0 214.9 18,1 184.9 150.4 34.5
1978% 248.1 228.8 19,3 187.7 160.7 a7.0
1979% 261.6 240,9 20,7 210.2 170,1 40,1
1980% 273.6 262,30 21,3 220.4 178.8 41.0
1981% 290,83 268.0 22,8 234, 7 190,8 43.9
1982% 310,1 286,46 23,5 251. 5 205,0 46,5
* Forecast

15777T* -- This represents actlvity during the transitlon quaxter, July 1, 1976

o it A 12k AR b e kA o S by P st a1 cay e e TR

to Soptember 30, 197G,
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Table 2
TOTAL AIRCRAFT IN THE SERVICE OF UNITED STATES AIR CARRIERS
(As of January 1) :
Reported Foracast
Alrcraft Type 1975 19748 1977 1974 1979 LYB0 1981 1982
Totnl Alrcraft 2,536 2,609 2,087 2, 762 2,838 2,907 2,975 3, 085
Fixed-wing Alreraft 2,516 |2,599 2,075 2,749 2,824 2,892 2,959 3,078
Jet 2,004 (2,171 2,260 2,361 2,470 2,560 2, 656 2,794
2-cngine 541 570 GOG G646 G82 720 732 Tda
3-engine 926 976 1,032 1,096 1,171 1,234 1,348 1,463
4-engine 627 625 622 G19 G617 G15 575 287
o Turboprop 206 | 302 200 200 2176 203 255 247
(3]
l-and 2-engine 223 225 227 223 218 213 207 201
4=-cngine 73 77 72 67 58 8{} 48 46
Piston 126 | 126 us 98 8 40 48 ki
l-and 2-engine 84 84 78 - 69 56 45 41 37
4=-angine 42 42 38 29 22 15 i -
Hellcopter 10 10 12 13 1 1 15 16 17
. Note -= Included here are all passenger and eargo alreraft owned or leased by nnd {n the domestic or international service
of the United States certifieated route, supplemental, Intrastate, and commereial aiv earriers, Alreraft used for tralning
and airernft that have been withdrawn from service and are awniting disposnl are not included here, Aircralt {n the
service of uir tnxl oporators ars shown ln the genernl avirtion niveraft fleet on another page of this report,
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Table 3
TOTAL ATRBORNE HOURS, UNITED STATES AIR CARRIERS
By Tiscal Year (millions)
Reported I"orecust

Alrcralt Type 1975 1976 1977T 1977 1978 1979 1980 1981 1982

Taotal Alreraft 6.17 6.2 1.69 4,69 4,91 7.14 7.40 7.66 7,93
TFixed=wing Aircraft .16 G.l 1.69 6,068 G.90 7.13 7.38 7.64 7.91

Jdet 5,62 5. 85 1.54 G.14 G, 41 6.67 G.9%7 7.23 7,52
2-engine 1.40 1.52 41 1.G3 1,69 1. 1,86 1.90 1.93
3-engine 2,56 2,67 .72 2.86 3.08 .27 3,48 3.81 4,03
4=englne 1.66 1.66 Al 1.65 1.64 1,63 1.63 1.562 1.66
Turboprop 244 246 A2 .45 | .42 240 437 | .87 236

w

w 1-and 2-engine .33 I .09 it .33 .32 .31 S .30
4=gnglne .11 .12 .03 .11 .09 . 08 .06 00 .06
Pigton. .10 20 | .03 | .09 | .07 | o8 [ .04 .o4 | 03
1-and 2-engine 07 .07 .02 .06 .06 . 04 .03 08 .03

4-engine .03 .03 .01 .03 L02 .02 0 .01 -
Helicopter =01 201 200 L0L .01 L01 .02 .02 .02

Note -- Included here are hours flown by all passenger and cavgo aireraft that are owned or leased by and are in the
domestic or international service of the United States certificated route, supplemental, Intrastate, and contract air

carriers. 1977T Includes July 1, 1976 through September 30, 197G.




Table 4
TOTAL STATUTE MILES, UNITED STATES AIR CARRIERS
By Tlsenl Year (millions)
Reported I'orecast
Alrcraft Type 1975 1876 1977T 1977 L1978 1979 1980 1981 1982
Total Alrcraft 2,497 2,596 672 2,688 2,787 2,884 2,988 |3,008 3,228
Fixed-wing Aircraft 2,486 2,595 672 2, 687 2,766 2,883 2,987 |3,097 3,222
Jet 2,376 2,472 642 2,568 2,677 {2,719 2,893 (3,003 3,182
2-engine 495 532 140 559 580 G03 Gas G5l 662
3-engine 1,097 1,157 308 1,232 1,824 1,406 1,485 [1,G38 1,737
4-engine 784 783 194 777 773 770 770 714 733
% © Turboprop 99 102 25 100 95 8L 86 86 84
1= and 2-engline 75 76 19 76 75 73 70 70 68
4=-englne 24 26 <] 24 20 18 16 16 16
Piston 2L 21 5 19 14 13 8 8 [
1~ and 2-engine 13 13 3 11 9 8 ] 6 G
4-englne 8 8 2 8 & 6 2 2 -
Hellcopter L 1 1] 1 1 1 1 1 -1

Note ~=- Included here ars miles flown by all passenger and carge aivcraft owned or leased by and in the domestic or
internationsl service of the United States certificated route, supplemental, intrastate, nnd contract alr carriers.
Miles for fiseal year 1975 are partially estimated. 19777 Includes July 1, 1976 through September 30, 1976.

k.

3
i
T
i




S¢

ESTIMATED ACTIVE GENERAL AVIATION AIRCRAFT BY TYPE OF AIRCRAFT

Table 5

{In thousands)

Fixed Wing
Balloons

Agof Pistan Dirigthles

Jahuary 1 Total Single-engine Multi-engine Turbine Rotorcrait Gliders
1871 131.7 109.5 16.0 2.4 2.3 1.6
1872 131,1 109,1 15.5 2,6 2,4 1.7
1973 145,0 120.4 17.3 2.6 2.8 1.9
1974 153, 5 126.1 18.7 3.3 3.1 2.3
1975 161.5 131.7 20,1 4,0 3.3 2.4
1976* 167,0 135.3 21.2 4,5 3.4 2.6
1977+ 172,2 138,8 22,4 4.8 3.6 2.7
1978% 178.0 143,1 23.2 5,3 3.6 2.8
1979 184,0 147.3 24.3 5,7 3.8 2.9
1080* 189.0 160.4 26.4 6.4 3.9 2.9
1981 % 195,0 154.6 26.6 G.B 4,0 3.0
1082% 202,0 160.2 27.6 7.0 4.1 3.1

* Torecast

Note -~ As of January 1, 1971, the definition used for determining the active general aviation fleet was changed, Formerly
an active aireraft was one certificated as eligible to fly. Now an nctlve airerafi must have a current registration and have
It should be noted that historical datn are estimates.

been flown during the previous calendar year.
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Table 6

ESTIMATED ACTIVE GENERAL AVIATION AIRCRAFT BY FAA REGION

(In thousands)

. As of FAA Region

January 1| Total | ANE ALA ASO AGL ACE ASW ARM AWE ANW AAL APC
1971 131.7 4,7 17,0 18.5 25.9 10.1 18.1 7.0 20.4 7.0 2.5 2
1972 131.1 4,7 16,9 18.5 25.9 9.8 17.8 6.8 20.4 7.1 2.6 3
1973 145.0 5.3 18,6 21.1 28.1 10,6 18.5 7.6 22,8 7.9 3.0 3
1974 153.5 5.5 19,8 23.2 29.1 11.1 20.7 7.9 24,0 8.3 3,3 o
1975 161.5 6.2 21.2 24,4 30.7 11.8 21.9 8.3 25.1 8.6 3.4 3
1976*% | 167.0 6.4 21.9 25.5 31.7 11.9 22.4 8.6 25.9 8.9 3.6 .4
1977* | 172,0 G.6 22.6 26.1 32.7 12.3 23.1 8.9 26.6 9.1 3.6 N
1978* | 178.0 6.9 23.4 26.0 33.8 12,7 23.9 g.2 27.6 5.6 3.7 !
1979* | 184,0 7.1 24,1 27.9 34,9 18.1 24,7 9.5 28.6 9.8 3.9 .4
1980% | 189.0 7.3 24,8 28.6 35.9 13.5 25,4 9.7 29.3 10,0 4.1 4
1981* | 195,0 7.5 25,8 29,5 a7.1 13.9 26.2 10,0 30.3 10.4 4,1 B
1982* | 202.0 7.7 26.5 30.6 38.4 14,5 27,1 10,4 31.4 10,7 4,2 D

* Forecast.

Note -~ Totals include a small number of aireraft located in forelgn countries. Also see Table 5 lootnotes.
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ESTIMATED HOURS FLOWN IN GENERAL AVIATION BY TYPE OF AIRCRATT

Table 7

(In millions)

Fixed Wing Balloons
Piston Dirlgibles
Fiscal Year Total 3ingle-englno Multl-engine Turbine Rotorcralt Gliders
1971 25.8 13,0 4.2 1.4 0.9 0.2
1972 26.4 19.4 4,3 1.5 1.0 0.2
© 1973 28,5 20.8 4.7 1.7 1.1 0,2
1074 30,6 22.3 5.0 2,0 1,1 0,2
1975 1/ az.2 23.38 5.3 2,2 1,2 0.2
1976% 33.4G 24.3 5.5 2.4 1.2 0.2
1977T* 8.7 6.2 1.4 i .3 .1
1977%* 34,6 24.8 5.7 2.6 1,3 0.2
1978% a7.0 26,5 6.1 2,9 1.3 0.2
1979* 39,0 27.8 G.5 3.1 1.4 0.2
- 1080%* 41.56 29.5 6.9 3.4 1.6 0.2
1081% 43.5 30,7 7.3 3.7 1.6 0.2
1982% 45,3 31,9 7.6 3.9 1.7 0.2
* Forocast, 1/ Preliminary.

Note -- Detail may not add to total due to independent rounding, It should be noted that historical data are estimates,

19777* represents the transition gquarter, July 1, 1976 through Septemhber 3¢, 1976,




Table 8
ESTIMATED FUEL CONSUMED BY UNITED STATES DOMESTIC CIVIL AVIATION

(In millions of gallons)

Total Jet Fuel "
and Avliation Jet Fuel Aviation Gasoline
Flscnl Year Gasoline Total Air Carrier { General Aviation Total Air Carrler | General Aviation |
1971 8,602 8,202 7,985 217 400 22 378
1972 8,724 8, 311 B, 037 274 413 22 391
1973 9,085 8, 603 8,299 304 432 21 411
1974 8,534 8,071 7,714 357 463 20 443
1975 8,677 8,203 7,798 405 474 20 454
1976%* 9,082 B, 565 8,112 453 517 20 497
1977T* 2,363 2,231 2,112 114 132 5] 127
" 1977 9,442 8,915 8,441 474 528 19 509
o
1978%* 9,731 9,198 8,694 502 535 17 518
1979% 10,143 9,578 9,024 554 565 15 550
1080% 10,573 9,976 9, 350 G26 597 13 584
1981* 11,004 10,874 9,677 G697 630 11 619
1982% 11,494 10,816 10,063 753 678 9 669

* Forecast,

Note -~ Domestlc civil avintion is defined for purposes of this table to include all eivil aireraft flights which originate and
terminate within the 50 states, Fuel consumed by airframe and sireraft englne manufacturers, whether for flight testing
or ground testing, are not shown here becnuse they are not available for the domestic industry as n whole and cannot be
estimated with any assurance of accuracy. Estimates of fuel consumed by the supplemental, contract and intrastate ear-
riers are included in the "Alr Carrier" columns. It should also be noted that general aviation fuel consumption is not

reported and historlecal series are estimates,
19777* represents the transition quarter, July 1, 1976 through September 30, 1976,
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i Table 9
§
; CIVIL ATRCRAFT PRODUCTION IN THE UNITED STATES
& (Number of Alrcraft)
i
Y
‘ Air Carrier General Aviation
Piscal Year| Total || Transport Total
Alrcraft Piston Turboprop Turbojet Rotary Wing| General Aviation
Single | Twin & Twin Twin & Piston &
Engine | Multi Englne Multi Turbine
Engine Englne
1971 7,770 288 5,898 957 109 40 478 7,482
1972 8,799 213 6,901 1,305 132 74 444 8,586
1973 12,709 240 9,472 2,017 a1 1587 602 12,469
1674 15,037 R 11, 092 2,158 560 199 721 14,730
1975 15, 562 320 11,824 1,903 513 198 794 15,232
b 1976% 14,297 305 10,204 2,196 5565 209 828 13,992
1977T* 3,477 71 2,800 490 B9 62 200 3,400
1977+ 13, 768 285 9,825 2,037 577 223 B21 13,483
1978% 14, 925 280 10,734 2,222 607 246 836 14,6456
1979* 14, 856 285 10,707 2,154 611 248 841 14,561
1980% 15,281 330 10,967 2,251 G625 258 850 14,5851
1981%* 16,072 310 11,582 | 2,371 667 276 864 15,762
1982% 18, 056 325 10, 760 2,208 638 259 870 14,730
*Forecast, 19777 Is the transition ouarter from July 1, 1976 through September 30, 1976,
Note ~- Civil aireraft for export are included. Excludes all aireraft produced for military use whether for the United States or for
' foreign government, All helicopter productlon, including air carrler transport helicopters, 1s included in the column for
general aviation,




Table 10
CIVIL AIRCRAT'T ENGINE PRODUCTION IN THE
UNITED STATES
{Number ol Engines)
1

Fiscal Year Total Turbojet Turheprop Piston

1971 11,687 1,134 625 9,928

1972 13, 344 641 B11 11,892

1973 18,159 G88 1,220 16,251

1974 22,770 1,410 1,590 19, 770

1975 22,552 1,483 2,075 19,014

1976% 19,257 1, 497 2,066 15,694

. =

= 1977T* 5, 064 357 508 4,199
1977% 21,480 1,467 2,095 17,918

1978% 22,049 1,504 2,156 19,289

1979% 22,811 1, 558 2,161 19,092

1980%* 23,407 1,632 2,180 19, 595

1081%* 24, 509 1,735 2,200 20,510

1982%* 23,142 1,679 2,188 19,275

*Forecast.

1977 ig the transition ruarter from July 1, 1976 through September 3¢, 1976.
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Table 11

TOTAL ITINERANT AND LOCAL AIRCRAFT OPERATIONS
AT AIRPORTS WITH FAA TRAFIFIC CONTROL SERVICE

{In Milliong)

Flscal Year Total Itinerant Local Number of Towers
1971 54,2 33.6 20,6 343
1972 53,6 33.6 20,1 3448
1978 53,9 34.0 19,9 362
1974 50,8 a6.1 20,8 394
1975 9.0 37.6 21,4 416
197G* 63,0 40,5 22,5 428
1977T* 16,3 10.4 5.8 429
1977* 65,9 42,1 23.8 434
1978% 71.6 45,6 26.1 430
1979% 77.8 48,6 20,2 444
1580 83,2 51.2 32,0 449
1981% 88,4 53.7 3.7 454
1982% 94,9 56.9 38.0 459

¥ Yorecast

Note -- An nireraft operation is defined s an aiveraft arrvival al or a departure from an airport with FAA trafile control
servica. A local operation is performeoed by an alreraft that: operates In the local tenffic pattern or within sight of the tower;
18 known to be departing for or arriving from [light in locnl practice areas; or executes simulated instrumaent appronches or
low passes at the alrport, All niveraft arrivals nnd departures other than local (ae defined above) are classified as Hinerant
operations. Detnil may not add to total due to Independent rounding. ‘

1977T* -~ This represents activity during the tyansitlon quarter, July 1, 1976 to Sepltember 30, 1976.
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ITINERANT AIRCRATT OPERATIONS

Table 12

AT AIRPORTS WITH FAA TRAFFIC CONTROL SERVICE

{In millions)

Fiscal Year Total Alr Carrier Alr Taxl CGeneral Aviation Military
1871 33.6 10,1 - 22,0 1.5
1972 33.6 9.7 2,0 20.4 1.5
1978 34.0 9.8 2.1 20.6 1.5
1974 36.1 9.5 2.4 22,9 1.3
1975 37.6 9.4 2,8 24,2 1,3
1976% 40,5 9.9 2.9 26.5 1.2
1977 10.4 2.5 .8 6.8 .3
1977* 42.1 10,3 3.0 27.6 1.2
1978% 45.5 10.6 3,2 30.5 1.2
1979%* 48.6 11,0 3.3 33.1 1.2
1980* 51,2 11,4 3.4 35.2 1.2

©1881%* 53.7 11.8 3.5 7.1 1.3
1982% 56,9 12,3 3.7 39.6 1.3
* Forecnst

Note ~- See Table 11 for definitlon of itinerant operations. Detail may not add to total due to independent rounding, Air

taxt fncluded with general aviation prior to 1972,

1977T* -- This represents activity during the transition quarter, July 1, 1976 to September 30, 1576,




Table 13
LOCAYL ATRCRATT OPERATIONS
AT AIRPORTS WITH FAA TRAFTIC CONTROL SERVICE
(In millions)

Fiscal Yeayr Total Genernl Aviation Military

1971 20,6 18.6 2.0
1972 20,1 18.1 2.0
1973 19,9 18.1 1.8
1974 20,8 19.3 1.0
1975 21.4 26.0 1.4
1976% 22,5 21.1 1.4

o

“ 1977 5.9 5.5 .4
1977* 23.8 22.4 1.4
1978* 26,1 24.7 1.4
1979% 29,2 27.8 1.4
1980% 32.0 30.6 1.4
1981% 34.7 33.3 1,4
1082* 38.0 36.6 1.4

* Iorecast

Note -- See Table 11 for definition of local operations. Detall may not add to total due to independent rounding.

19771T* -~ Thig represents activity during the transition quarter, July 1, 1976 to September 30, 1976.




Table 14
INSTRUMENT OPERATIONS AT AIRPORTS
WITH FAA TRAFFIC CONTROL SERVICE
{In millions)
" Fiseal Year Total Alr Carrier Alr Taxl General Aviation Military Number TCA's
1971 17,56 9,5 - 4.6 3.4 ;!
1972 19.4 9.6 9 5.0 3.9 7
1973 22,0 (1, 5) 9,8 L1 7.4 4,2 10
1974 24,1 (2.6) 89,5 1,4 9.2 4,0 17
1975 26.2 (2.9) 9,5 1.9 10.8 4.0 a2
1976% 27.2 (3.9) 8,9 1.9 11.5 3.8 23
1977T* 6.9 {.9) 2,5 N 2.9 1.0 23
1977% 28,6 (3.9) 10.3 2.0 12,3 4.0 23
1978% 31.1 (3. 9) 10,6 2,2 14,3 4.0 23
2 1979% 33,6 (4, 0) 11.0 2.2 16. 4 4,0 23
1980% 35,5 (4, 0) 11.4 2.4 17.8 3.9 23
1081 %* 37.4 (4,0) 11,8 2,5 19.1 4,0 23
I
1982% 39.7 (4.0 12,3 2.7 20,8 3,9 23
* Forecast

Note -~ An instrument operation is defllned as the handling by an FAA terminal traffie control facility of the arrival, departure,
or over at an alrport of an airvcraft on an IFR flight plan or the provision of IFR separation to other aireraft by an FAA termin-
al traffic control facility, Non IFR Lnstrument counts nt Terminal Control Area {TCA) facilities and Stage [II of expanded area
radar service are included in the totals, However, Stage III counts are noted in parenthesis as an information item.

Includes instrument operations at FAA-operated military radar approach contrel facllities,

Air taxi included with general aviation prior to 1972,
1977T* -- This represents actlvity during the transition quarter, July 1, 1976 to September 30, 1976,
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Table 15

IPI ATHCRAFT IIANDLLED, IFR DEPARTURLES, AND QVERS 1Y USER CATEGORY

FAA AIR ROUTE TRAFFIC CONTROL CENTERS

{In méltions)

‘Tutul Alr Cavrler Mr Tuxd Oensoral Aviation Mlitary

Flacal Adreruh [ Alrerait L3 Alverull TFit Alreralt [0 Alrorail IFH

Yenr Hopcled Departures Overs |linndled Departuros Ovorst Handled  Pepartures Overs llandled  Deparieres Nvers | Handled  Tiepartures  Ovara
1071 211 5,2 4,1 13.0 44 3.1 1.4 1.0 b LN ] 1.4 1.4

1072 22,0 4,5 3.1 12,4 4.4 3.2 B ] 0 0 1.7 B 4.0 1.8 1.4

1973 22.8 8.8 5.1 12,6 4.7 3.2 .0 o 0 1,6 2,0 o 4.7 7 1,2

1974 22.0 9.0 4,0 12.4 4.0 a3t ) W 4] i1 2,2 N 1.3 1,6 1.1

1874 23.0 2,3 8,1 12.4 4.4 3.1 1.3 .G .1 i, 8 2.4 7 4.4 1,6 1,2

1974+ 24,7 9.8 1 13,2 ] s.z| 1.6 7 .1 6.1 2.0 .9 a.9 1.6 B

1977T* 6.8 2.5 1.3 3.4 1,2 .8 ot W2 1] 1.4 W .2 1.0 ) .2

1077+ 25,06 10.2 5,2 14,6 4,2 1.2 1.6 7 i 6.0 2.8 R 4.0 1.5 1.0
1978+ 26.7 10,7 6.8 1.9 5,3 3.3 7 .8 1 1 3.1 . 1.0 1.5 1.0

079+ 28.0 11.2 5.6 4.6 50 3.5 1.9 .0 -1 .6 3.3 1.0 4.0 1.5 1.0

180 28,0 1,6 h.8 16.1 5.7 .7 2.1 1.0 W1 7.0 do4 1.1 3.9 1.6 ]

10B1* 30,0 12.3 .0 15.0 4.9 d.A 2.4 1.2 It Ah 3.7 1.1 4.0 1.0 1.0
1082+ a4 13,0 6.3 16,4 6,2 1.0 .7 1.3 .1 0.2 4.0 1.2 4,0 1.6 1.0

*Forecns!

Note -- Doetadl may not add to total due to Indepondent roundlng, The alreenlt handlod eount conelata of the number of T¥R departures multiplied
iy two plus tho numhor of overs, This cotcept recognizes that Tor eoch departurs thoro s 8 landlng,  An TPT doparture [9 deflned na
un origlnal [FR fHght plan flled either prior to departuro or after becoming airborne. An over flight oviginates outaldoe tha ARTC aren
nnd passcy through the area without landing, The lorecast datn egsume prosent operating rulea and procodures and & reduction of ono

Alr taxi Inchuled with general aviatlon prior lo 1972,

ARTCC In 1875,

19777+ = This ropresents aetivity durlng the transition quurter, July 1, 1970 o Septembor 30, 1076,
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TOTAL FLIGHT SERVICES, PILOT BRIEFS

Table 16

AND FLIGHT PLANS ORIGINATED

FAA FLIGHT SERVICE STATIONS AND COMBINED STATION/TOWERS

(In millions)

Flight Plans Originated

. Fiscal Year Total Flight Services Pllot Briefs Total IFR-DVFR VIR
1971 47.7 12,7 6.2 3.5 2.7
1972 50.4 13.5 6.6 3.8 2.7
1973 53.7 14,7 7.2 4,5 2.7
1974 56.2 15.4 7.8 5,0 2.8
1975 58.3 16,2 8.0 5,2 2.8
1976%* 67.0 19.0 9,1 5.0 3.2
1977T* 17.8 6.1 2.3 1.5 .8
1977* 72,9 20.8 8.6 6.3 3.3
1978%* 80.2 23,2 10.2 8.8 3.4
1979% 83.8 251 10.7 7.1 3.6
1930* 89.9 26.6 11.0 7.3 3.7
1981%* 948,73 28,8 11.5 7.6 4.0
19g2%* 104.4 31.4 12,3 8.1 4.2

* I'orecast

Note -- Total Flight Services Is n weighted workload measurement derlved by multiplying pllot briefs and Flight plans ortgin-
ated by two and adding the number of alreraft contacted. A flight plan may be flled orally or in writing toqualify for (nclusion
in the aectivity count. The duta forecast in Tables 13 and 17 are baser upon the current number and configuration of the F$S
and C8/T. Any change In thelr nmmber of operatlon would have a corresponding change on the forecast. Detail may not add

io tofal due to independent rounding.
1977T* -- This representa nctivity durluyg the transition quarter, July 1, 1976 to September 30, 1978,
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Table 17

AIRCRAT'T CONTACTED
FAA FLIGHT SERVICE STATIONS AND COMBINED STATION/TOWERS

{In millions)

Piscal Year Total IFR-DVFR VEFR Alr Carrler Alr Taxi General Aviation Military
1971 8.9 1.3 8.6 T - 8.6 .7
1972 10.0 1.4 8.8 .5 .G B.2 T
1973 9.9 1.5 8.4 N o7 8.0 .7
1974 9.9 1.5 8.4 . i 8.1 .7
1975 10,0 1.6 8.4 4 .B 8.1 W7
1976%* 10.8 2.2 8.6 o .9 8.8 W7

1977 T* 3.0 .G 2.4 1 2 2.5 2
1977+ 12,1 2,5 9.6 .4 1.0 10,0 T
1978# 13.4 3.1 10.3 iy 1.2 11,1 T
1879 14,2 3.7 10.5 o4 1.3 11.8 .7
1980% 14,7 4.0 10.7 .4 1.3 12,3 o7
1981 * 15.7 4,4 11.3 o4 1.4 13.2 T
1982% 17.0 4.8 12.2 o 1,4 14,5 W7
* Forecast

Note -~ Alrcraft contacted represent o record of the number of atireraft with which FAA facilitles (F8S, CS8/T) have established
radio communieations contact. One count Is made for ench en route, landing or deporting aireralt contacted by a facility, re-
pardless of the number of contncts made with an individual aiveralt, A flight involving contacts with five different facilities, dis-
regarding the number of contacts with each, would be counted ns five alreraft contacted. Detail may not ndd to total due to in-

dependent rounding. Aflr taxi included with general aviation prier to 1972,
1977T* -~ This represents activity during the transiticn gquarter, July 1, 1976 to September 30, 1976,




Table 18
ACTIVE PILOTS BY TYPE OF CERTIFICATE
As of Alrline Instrument
January 1 Total Students Private Commerecial Transport Helicopter | Glider Rated 1/
1971 732,729 195, 861 305, B26 186, 821 34,431 G, 677 3,114 1G9, 848
1972 741, 009 1BG, 428 314, 660 192, 409 35,949 7,992 3,571 179,261
1973 750, 869 181,477 323, 383 186, 228 37,714 7,987 4, 080 187,909
1974 714,607 181,906 301, 863 182, 444 38,139 5,968 4,288 148,242
1975 730, 541 180,795 305, 848 192, 425 41,002 5, 647 4,824 199, 323
1976% 768, 400 187,200 322, 000 195, 900 41,900 4,900 5, 500 204, 900
1977* 800, 400 195, 300 346, 300 199, 300 43,100 6,200 6,200 210, 700
-+
: « 1978% 833, 700 214, 000 358, 800 202, 900 44,500 6,500 7,000 216, 600
‘-‘ 1979% 822,100 226,400 388, 800 206, 500 45,800 6,600 7,900 222,700
1980%* 905, 100 234,000 398, 300 210, 200 47,100 6,700 8,800 229, 000
1981% 242, 800 242, 600 422, 300 213, 000 48,200 G, 800 9,900 233, 000
1982% 1,001,200 256, 800 74‘12,600 235, c00 49, 00 6,900 10,900 250, 000
* Forecast 1/ Not included in total
Note -~ The total count includes all pllots with current medical certificates; it also includes pilots who no longer fly but -

desire to keep thelr actlve status by periodiec medical examinations. At the close of 1973 the active pllot count totalled
714, 6607, compnared with 760,869 at the end of 1972, Tho decrease in the number of airmen resulted from a purging of
the Airmen Certification files. During this process approximately 26, 000 duplieates or fnulty records wera Aliminuted,

R LT




LONG TERM FORECASTS

Fiscal Years 198G-1987

While short-term planning requires a single forecast, long-term plans
must anticipate changes in activity resulting from varlations in economle
conditions. The cumulative impact of various economic conditions ean
have a gignificant effect on planning In the long-term. In order to hracket
the wide range of aviation activity levels which can be anticipated, three
alternative projections have been made,

The first ia the BASELINE forecast. Tor this forectst the economy is as-
sumed to revorse Its downward trends by the fourth quarter of 1975 with
slow recov ery scheduled for 1976 and 1977, As expanslion continues to
accelerate, n long-torm renl Income growth rate of 3 percent per year and
an unemployment rate of 6 pereent {8 predicted. At the same time, a co-
ordinnted national energy policy will become effective by the early 1980's.
By reducing fuel related price increases, this program will contribute to

a long-term {nflation rate below current levels at 5 percent.

The second forecast anitelpates QUICK RECOVERY, Vis-a-vis the Baso-
line scenario, this case assumes an effective fiseal program which resulis
{n full recovery beginning In 1977, a higher real income growth rate of
around 3.5 percent per year, and reductions of unemployment to 5 percent,
As In the previous case, an eflfcctive encrgy policy is assumed. Inereases
in demand caused by higher income levels are expected Lo ralse prices by

§. 5 percent per year,

The SLOWER RECOVERY [orecast assumes a long-term real income growth
of 2.5 percent, Fuel shortages combined with reductions in productivity and
attempts to increase growth through fiscal and monetary policy tools are na-
sumed to result in annual inflation rates of § percent., A continulng umem-
ployment rate of 8 percent also characterizes this scenario,
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Table 19

BASELINE LONG TERM FFORECAST

Fiscal Years 1986-1987

1986
Scheduled Domestic Passenger Traffic
Revenue Passenger Miles (Billions) 262.7
Revenue Passenger Enplanements (Milliona) 360.8
TFleet Size
Air Carrier 3,482
General Aviation 245, 000
Hours Flown (Millions)
Air Carrier 8.96
General Aviation 57,50
Tower Operutiona (Miilions)
Total 116.8
Itinerant 68,1
Air Carrler 13.9
Alr Taxt 4.7
General Aviation 48,1
Milltary 1.4
Local 48.7
General Aviation 47.3
Military 1.4
Instrument Operations (Millions)
Total 48,1
Alr Carrier 13.9
Alr Taxl 3.5
General Aviation 26.7
Milltary 4,0

IR Alreralt Fiandled (Millions)

Total Handled

Totnl Departures

Total Overs
Alr Cnrrier Handled
Alr Taxi Handled
General Aviation Handled
Military Handled

o

—

—
o N R
=R R RN B N ]

Flight Services (Millions)
Total 13
Pilot Briefs J
Flight Plans Originated 1
Alreraft Contacted 2

50

1987

280.0
384.1

3, 642
266, 000

9,28
60, 43

143.6

48.8
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Table 20

QUICK RECOVERY FORECAST

Fisecal Years 1986-1987

et L

ERA e e
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1986 1987
Scheduled Domestic Passenger Trafflc
Revenue Passenger Miles (Billions) 278.4 206,8
Revenue Passenger Enplanements (Millions) 380.8 402.7
Fleet Size
Alr Carrier 3,601 3,861
General Aviation 262, 000 274,000
Houre Flown (Millions)
Air Carrier 9.41 10,10
General Aviation 61,54 64, 68
Tower Operations (Milllons)
Total 123,65 133.0
Itinerant 72.0 77.3
Air Carrier 14,6 15,7
Air Taxi 4,9 5.0
General Aviation 51, 1 55.2
Military 1.4 1.4
Local 51,5 56.7
General Aviation 50,1 54.3
Military 1.4 1.4
Instrument Operations (Millions)

Total §50.9 H4,.8
Air Carrler 14,6 15.7
Alr Taxi 3.6 3.7
General Aviation 28.7 3l.4
Military 4.0 4.0

IFR Aircraft Handled (Milllons)

Total Handled 30.8 41.86

Total Departures 15.9 16.6

Total Overs B.0 8.4
Alr Carrier Handled 19,0 20.2
Afr Taxi Haondled 3.8 3.5
General Aviation Handled 13,5 15.9
Military Handled 4.0 4.0

Flight Services (Millions)

Total 139.8 152.4
Pilot Briefs 41,7 46.0
TFlight Plans Originated 16.5 17.8
Alreraft Contacted 23.4 25,2
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Table 21

SLOWER RECOVERY FORECAST

Fiseal Years 1986-1987

1986
Scheduled Domestic Passenger Traific
Revenue Passenger Miles (Biilions) 246.9
Revenue Passenger Enplanements (Milllons) 339.6
Flect Size
Alr Carrier 3,382
General Aviation 228, 000
Hours Flown (Millions)
Alr Carrier 8.83
General Aviation 63,21
Tower Operations (Millions)
Total 109.5
Itinerant 64.6
Alr Carrier 13.7
Air Taxl 4.6
General Aviation 45,0
Military 1.3
Local 44,9
Genernl Aviation 43,5
Military 1.4
Instrument Operations (Millions)
Tolal 46.
Alr Carrier 13,

Alr Taxi
General Aviation
Military

IFR Atreraft Handled (Milllons)

Total Handled

Total Departures

Total Overs
Alr Carrier Handled
Air Taxi Handled
General Aviation Handled
Military Handled

Flight Services (Millions)
Total
Pllot Briefs
Flight Plans Originated
Aireraft Contacted

o
e o to
o 0o =3 o

123, 4
21,0

52

260.4
357.2

3, 468
238,000

21.9
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APPENDIX A

MACRO AIR CARRIER FORCASTING MODEL

Jonathan C, Tom

Marveh 7, 1975

To facilitate FAA manpower and facllity planning, [orecasts of air carrier
activity are nocessary. Bectuse of the interrelationships omong the economic
and aviation variables, a multiple equation econometric model has bheen de-
veloped to derive the forecnsts, The first part of this discussion deals with
the variables used in the model and the structural relationships among them.
The second reviews the estimation results, The economic and aviation as-
sumptions of the forecasts are discussed in the third part.

The Model

The historical data covers, on a quarterly basis, the period from the flrst
quarter of 1964 to the third quarter of 1974. This time period was chosen in
an attempt {o elimina_te the effects of the transition from prep to jet afreraft,

The endogennug varinbles forecasted were -

1, RPM - Scheduled domestle revenue passenger miles are used to re-
flect demuand for air travel, ‘The data were computed as a quarterly
total and include activity Irom all certificated domestic route alr

carriera,

2, ENP - Ancther measure of demand for alr travel is scheduled domes-
tie revenue pnasenger enplanements, Also computed on a quarterly
basis, this variable reflects numbers of passengers boarding scheduled

domestle {lights.

3 OPRS - Alr carrler [tinerant operations at airports with FAA air traf-
fie control service reflect the useage of FAA facilities. The historical
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gz 3,

figures again are guarterly totals,

The structural form of the model {s -

i,

2.

3.

RPM = f (SRVC, APSU, PAT, REL, STR)
ENP = g (CMP, APSU, PAT, REL, STR)

OPS = h (RPM, LOAD, SEATS, STAGE}

Equations 1 and 2 are linear equations, while equation 3 is an identity re-
lating to RPM and OPS,

The exogenous variables used in the model are -

1,

4,

SRVC - Beeause the use of air trangportation I8 the consumption of

o service, income used for the personal consumption ol services can
be used to represent the income effect on demand, SRVC should then
be positively related to RPM.

CMP - The number of eivilinns employed refiects that portion of the
population which would use air earrier services. As the level of
CMP increpges so should the level of ENP,

APSU - Purchnses of automobiles represent the use of alternative
modes of transportation, This varinble should be negatively related
to demand, since, as the alternative modes are used more frequently,
the use of air transport will diminish.

PAT - This variable measures plant, equipment, and other invest-
ment in the alr transport industry., Glven that such investment leads
to an improvement in the level of service, PAT should be positively
related to demand.
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8. REL ~ The price of air transportation relalive to that of other modes
of transportaiion should have a negative impacit on demand. As air
fares decline relative to the cost of avtomotive transportation, the
quantity of service demanded will increase. REL then is a ratio be-
tween a price index for adult coach fares and nn index for the cost of
private transportation. Both of these [ndexes are based on 1967 dollars,

6. STR - This dummy variable is used to estimate the effect of major air-
line atrikes on the demand for air travel. The period most affected by
a strike was the third quarter of 1866. The variable is one during this
period, and zero otherwlse,

7. LOAD, SEAT, STAGE - The average load [actor, the average number
of seats per aircraft, and the averapge stage length are all parts of the
{dentity rclating RPM and OPS. These variables represent data for
scheduled domestic certificated roate alr carrfers.

Note that the two measures of demand have different specifications, Since the
number of enplanements {8 limited by the number of people able to fly, CMP

is the appropriate variable. Since the distance flown is limited by ineome ra-
ther than population, on the other hand, SRVC should be used to explain RPM.

The Estimation

An ordinary least squares regression technique was used to estimate equations
1and 2. The relationshlp between the endogenous and exogencus variables was
nasumed linear for both measures of demand. A log linear formulation was not
chosen because it assumes a compounding growth rate, Since the industry ap-
pears to have explored most of Its markets, rapld growth resulting from expan-
slon into new markets is no longer expected. The linear form reflects the
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behavior of a mature industry whose growth is now dependent on general ec-
onomic growth rather than the discovery of new markets. The estimated

equntions are -

Estimated ENP = -75,01 + 1,64*CMP ~ 0,04*APSU + 1, 98*%PAT

(15, 75) {-1.76) (3.04)
-0, 17T*REL, - 5.79*STR
{-1.62) (=2, 52)

Durhan-Watson Statistic = 1,487
Correcied R-squared = 0,944
Standard Error =2,129

Estimated RPM = -12, 32 + 0,32*SRVC - 0. 06*APSU
(17.35) (~8.94)
+0.56¥PAT - 0, IT*REL - 4,18%STR
(1.17) (-2.18) (-2.69)

Durban-Watson Statistic = 1.791

Corrected R-squared = 0,955

Standard Error =1.479
The numbers in pprentheses are Student t-statistics corresponding to cuch
cocilicient. Note that all ceefficients are of expected sign, substantiating
the a priori hypoiheses, The corrected r-squares Indicate that the models
explain about 95 percent of the variance in the dependent variables. The
Durban-Watson statistics indicate that serial correlation is not significant
at o 1 percent level, Therefore, these models do explain the historienl de~
mand for air earrior services. Glven that the estimated relationships con-
tinue into the future, the equations enn be uscd for foreensting.

The Forecast Assumptions

The agsumptions and [orecasted economic varlableg tie to those used by the
Counell of Economle Advisors and were used s the base line scenarlo for
the required projected levels of the exogenous variables. The forecast

56

etk e 2240 i o et ke e Pl i by At CTEE BTN L

i



assumes that economie recovery will begin in late 1975 and contlnue until
1980 when the economy will return to the normal growth path, The impact
of these increases in real income will not be felt in the air carrier industry
however, because of the Incrensed consumption of consumer durables.
Since people will begin to make durable purchases, which have been post-
poned during the recession, SRVC will remain low through 1980.

Ag income grows, the employed population will remain fairly stable through-
out the forecast poriod. Two olfsectting effects will contribute to this. Early
retirement will decrease the employed population, while the return of the
unemployed to the labhor lorce will increase it, Moreover, because the post-
war baby hoom has alrendy entered the lzbor market, the recent upsurge in
the employable population will be reduced.

In the menntime, continuing restraints on fuel consumption will Inerease the
cost of private automobile transportation, As the airlines maintztin o poliey
of holding down fares-to encourage demand, the price of air transportation
[alls relative to the cost of alternative modes.

Consistent wilh the increnses in real Incomes and the consumption of con-
sumer durables, purchases of nutomobiles rise until the late 1970¢'s, Then,
as gnsoline costs continue to rise and as the price of now automoblles in-
crenses, APSU will begin falling off in the 1980's,

In addition to these economic assumptions, some agsumptions about airline
behavior were made. Becnuse of decraases in the relative price of alr fares
and increases in operating costs, the air carriers will attempt to maintain a
load fnctor which will increase gradually through the mid-filties during the
[orecast period. Consistent with increasing costs, airlines will retain older
aireraft and no longer add seats to exdsting aireraft. At the same time, to
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malntain frequency levels, the use of wide~bodled aireraft will be re-
duced from levels anticipated in the early 1970's. These latter three as-
sumptiona imply that the average seats por airerafl will increase slower
than forecnsted in previous years., Finally, a gradunlly increasing
average stage length wos nssumed,
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APPENDIX B

GENERAL AVIATION FORECASTING MODEL

Thomas Henry, Steve Vahovich, and Jonathan Tom

March 7, 1975

I INTRODUCTION

Significant growth in the size of the general aviation fleet during the sixties,
and the relatively recent trend toward larger multi-engine and turbine pow-
ered fixed wing aircraft, have lead to increased intensity of use of the Na-
tional Aviation System (NAS) hy general aviation nircraft. The effect of in-
creased fleet size and the trend toward larger general aviation aircraft {s
reflected in the increase in general aviation operationa {takeolfs and landings)
at Federal Aviation Administration (FAA) towered aifrports -~ between 1959
and 1972 general aviation operations almost tripled In size (growth in air car-
rler operations over the same period was only 32%), and genersl aviation
currently accounts for over 80% of total alreraft cperations at towered alr-
ports in the United States. Since general aviation represents such a signifi-
cent component of NAS, forecasts of general aviation activity are critical
measures of future demands on NAS. Thus, the forecasting model presented
in this paper represents an important basts for aviation planning purposes,

The structure of this paper is as follows: Section II discusses the model and
relevant economie hypotheses; Section II presents the empirical results;
and Section IV discusses the general economic agsumptions upon which the
forecasts are based.

II, MODEL AND HYPOTHESES

The fundamental assumptions underlying the general aviation model are that
the various measures of genersal aviation activity are related to the level of
economic netivity, and that the varions activity measures are dependent on
one another in a specific (i, e., without [eedback} way. The letter agsumption
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accounts for the construction of the model ns a recursive system (sce John-
ston, Econometri¢c Methods, p. 377) and justifies the estimation technique.

Figure A incorporates these assumptions and illustrates the general structure
of the model, TFigure B defines the endogencus and exogenous varigbles in the
model, and Figure C presents the system of equations summarizing the behav-
ioral assumptions included In the model. Since the same exogenous variable
may appear in more than one equation, with the same expected sign, the fol-
lowing detailed discussion of the associated behavioral hypothesis is presented
with respect to all relevant endogenous variables. A discussion of the recur-
sive relationships follows the prescntation of the hypotheses,

Sinee the number of active general aviation aireraft (GAAA) Is likely to in-
crease as the number of civillans employed [ncreases, the expected sign for
the parameter estimate of CMP is pogitive, Expenditure on aircralt plant and
complementary equipment (PAC), a surrogate measurc of the sales of aireraft
and complementary eguipment, Is expected to be positively related to the num-
ber of active general aviation alreralt (GAAA), the number of student pliots
(STD), and the number of {tinerant operations (ITN), Factory sales of nuto-
mobiles (8UB}, a surrogate measure for the effect of alternative modes of
transportation, is expected to be negutively related to the number of general
aviation aircraft (GAAA) and the number of active student pilots (STD) -- the
more widespread automobile use, the fewer the number of general aviation
aireraft and the fewer the number of student pilots.* Since it is likely that
the number of active student pilots (STD) will increase ns real per capitn dis-
posable personal income increases, a positive sign is expected for PFPDPI,
The availability of nireraft to instrument rated pilots (AVAIL) is expected to
be positively related to the number of IFR flight plans filed (IFRT) -- the
greater the alveraft avallability, the greater the number of Qight plans {iled,

*Since SUB and real lquid assets (@ mensure ol wenlth) are not highly cor-
related, the alternative hypothesis suggesting o positive relationship be-
tween SUB and GAAA and STD was rejected.
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Figure B: Endogenous and Exogenous Variables in the Model

Endomencus Variables
GAAA

PP, STD, INST
CCOM

ITN, LCL

IFRD, IFRO

IFRF, VFRF
PILB

ACON

INSTOP
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Delinition
Number of general aviation aireraft

Number of active private, student, and
instrument rated pilots, respectively

Sum of the number of actlve private
and commerceial pilots

Number of itinerant and local operations,
respectively. General aviation and air
taxl operations are Included {n these
measures of activity at alrport traffic
control towers

Number of instrument flight rule {IFR)
departures and over flights, respec-
tively. General aviation and alr taxi
operations are included in these measures
of activity at air route traflic control
centers

Number of IFR and visual flight rule
(VFR) flight plans filed

Numbexr of pllot briefs

Number of aireraft contacted. Ceneral
aviation, air taxi, air carrier, and mil-
itary are Included in this measure of
activity at flight service stations

Number of instrument operations, Gen-
eral aviation, air taxi, air carrier and
military are included in this measure

of activity at airports with FAA control
gervice

—



Exogenous Variables

CMP
PAC

SUB
Fa PPDPI

AVAIL
AVAILY
PILOTS

CLEAN

VALID

e
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Definition

Number of civilians employed,

Plant and eyuipment expenditures in
aireraft industry,

Factory sales of nutomohiles.

Per capita dispensable personal in-
come {n constant 1958 dollars,

Ratio of the number of general aviation
alreralt to the number of Instrument
rated pilots (estimated),

Ratio of the number of general aviation
aireraft to the sum of the number of
actlve student and private pllots
(estimated).

Sum of active student and private
pilots (estimated).

Equal to 1 if year s 1973 or greater
and zero otherwise,

Equal to 1 if year is 1973 and zero
otherwise,
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Figure C: General Aviation Forecasting Model*

GAAA = o, + bl CMP + b2 PAC+ b3 SUB + U1
STD = a, + b4 PPDPI + b5 PAC + b6 SUB + b7 CLEAN + U2
INST = aq + bB LICOM + bg VALID + U3

ITN = a, + blo PAC+ bll CGAAAT + U4

ICL = a + b12 STDI + U5

IFRF =, + b, o INSTF + b, , AVAIL + U,

IFRD = a7 + b15 IFRFT + blG INSTF + U7

IFRO = 2g + b17 IFRDT + UB

VFRT = ag + blB AVAIL1 + b19 PILOTS + U9

PILB = 0% l:o20 VFRIF + b21 IFRTI + U10

ACON = 2y, F b22 IFRDF + U11

PR = a9 + b23 LIiPP + b24 L1STD + b25 CLEAN + U12

COM = aq * 1326 L1COM + 1327 STDF + h28 CLEAN + U13

_—
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** INSTOP = apt ACITN + 1’29 ITN + MILITN

*8ce Figure B [or the definitions of the acranyms used in Figure C. The prefix
"L1" attached to a previously defined variable indicates that the variable is
Ingged one period, amd the suffix "F'' attached to a previously defined vari-
able indientes that the estimated value of ihe variable is used ns an Indepen-
dent variable. Uj represents the random error term,

** This equation is an identity, A description of its compenents is presented
in Section oI,

[ LA
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Simtilarly, the greater the availability of aireraft to student and private pilots,
(AVAIL1), the greater the expected number of VFR flight plans filed (VFRF).
Since students and private pilots are most likely to fly VFR, the greater the
number of student and private pilots (PILOTS), the greater the number of VFR
flight pians filed (VFRF).

The dummy variables CLEAN and VALID are Included In the model to capture
the effects of {ile cleaning operations by FAA, Data Services Division. Tor
1973 data, the airman file was purged such that duplicate records were elimin-
ated. Wherens, prior to 1973 a pilot may have heen recorded cn file as con-
talning both a private and a student pilot rating, the 1973 purge and all subse-
quent up-dates to this file would count this pilot only as a private pilot, Since
the effect of this purge Is to reduce the previously artificlally-inflated count

In each of the various pilot classifications, CLEAN is expected to be negatively
related to STD, PP, and COM. The dummy variable VALID derives its origin
from the fact that the Ingtrument rated pilot subsection of tha nirman file was
further serutinized for the number of instrument rated pilote who held current
instrument ratings {i.e., passed yearly examinations, and met ather require-
ments). Those pilots not maintaining current valid status were removed from
the instrument rated file for the year 1973, and were reinstated to the file
upon fulfilling the current requirements. Since thia procedure temporarily
reduced the number of active Instrument rated pilots, the expected sign of

the parameter estimate of VALID is negative for the INST estimating equation.

Figure A shows that certnin dependent variables are recursively related to
other endogenous variabies in the model and to lagged values of the endogen-
ous variables, The former offect i3 demonstrated by the direction of the
solid-line arrows, and the latter relationshlp is demonstrated by the broken-
line arrows. Since the theoretical justificatlon for inclusion of the lugged var-
jables in the model 18 relatively straightforward, individual discussion of these
hypotheses is not necessary -- all of the lagged varlables are expected to have
poslti.ve gigna for their respective parameter estimates. The recursive
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relntionships require some additional discussian, *

Since most local operations (LCL) can be attributed to student pilots,

STDT is expected to be positively related to the number of local operations.
Similarly, the parameter estimates of STDF s expected to be positive in
the COM estimating equatfon. That is, since student classification Is a pre~
requisite to both private and commerecial pilot status, the number of private
and commerclal pllots is likely to increase as the number of student pilots
increase. Since only instrument rated pilots can fly under instrument flight
rules, the number of instrument rated pllots (INSTF) is expected to be posi-
tively related to both the number of [natrument [light plans filed (IFRT) and
the number of Instrument flight departures (IFRD). In addition, the number
of instrument flight plan departures is likely to Increase with the number of
instrument flight plans filed -~ a positive sign for the parameter estimate

of IFRFF. S8ince the number of instrument departures is directly related to
the number of IFR over flights (IFRO)}, the expected sign of the parameter
estimate of IFRDT is positive. Simlilarly, the number of instrument flight
departures (IFRDF) is expected to be a positive determinant of the number
of aircraft contacted (ACON). Since flight plans filed generally Indicate an
Impending £light and consequent pilot briefs, the number of pilot briefs (PILBE)
are likely to increase as the number of instrument (IFRI'F) nnd visual (VFRFT)
flight rule flight plans filed increase. Finally, it Is likely that the number
of gencral aviation aireraft will be positively related to the number of Itin-
erant operations (ITN), thus, a positive sign is oxpected for the parameter
estimate of GAAA,

II, RESULTS

The results of the regreasion equations are presented in Figure D, In general,

*The guffix '"F" attached to o previously defined endogenous variable indi-
cates that the predicted value of that varinble was used as an independent
variable in the specified equation.
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the results show that a high degree of confidence may be placed in the model.
Without exception, the signs of the parameter estimates are as hypothesized

in Section III and the Durban-Watson statistics indicate that, with the excep-
tion of three equations, there is no positive or negative first-order autocor-
relation, For the VFRF, PP, and COM estimating equation the Durban-Watson
test is inconclusive, All but a few of the estimated parameters are significant
(See Table 3, t ~ teat) at the .95 level of confldence or batter, and the majority
are significant at the .99 level, The R - squares, Indicating the amount of the
variance in the dependent varlables explained or accounted for by the indepen-
dent variables, are very respectable. Further interpretation of the particulars
of the estimating equations presented in Figure D is left to the reader,

As previously noted, the instrument operations equation (INSTOP) in Figure D
is an identity. The parameter ™14 varies between 3.5 and 3,7 over time, and
is intended to account for expected Increuses In the number of nirport towers
hecoming stage-three control areas —- pilots flying into Stage HI control
areas must fly IFR, The parameter b29 variea haetween , 32 and .49 over
time, and is intended o nccount for the expected increase in the level of pilot
sophistieation. That Is, it accounts for the effect of increases in the number
of instrument rated pilots and the Increased use of avionics., The variables
ACITN, ITN, and MILITN represent the number of air carrier, air taxi and
general aviation, and military [tinerant operations, respectively.

v, ASSUMPTIONS FOR FORECAST YEARS: 1974-87

The estimating equations presented in Section IIT were used to derive fore-
casts of the endogenous variubles for the years 1975 through 1987, The
asgumptions and forecasted economic variables tie to those used by the
Council of Economic Advisors and were used as the base line scenario for
the required projected levels of the exogenous variables, Tho forecast
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agsumes that the economy will continue to decline into 1975, hottoming out
about mid-1976, then earrying the recovery forward into 18976. The econ-
omy will eventually return to a growth path, but improvement will be grad-
ugl,

Real personal disposable Income {8 expected to increase as a result of ex-
pangive flscal policies, The total personal income tax cut Is expected to be
in the neighborhood of $10 billion. Investment spending is likely to increase
because of congressional approval of the Adminiatration's reguest that the in-
vegtment tax credit be ralsed from 7 to 10 percent. Similarly, expected ex-
pansionary fiscal policies will combat rising unemployment, However, be-
eause of projected excess production capaciiy through 1975 and 1976, civilian
employnent will not show any striling immediate increases during this pe-
ried, Unemployment 18 expected to hover around 7 percent until late 1976,
Total industrial production ia expected to resume positive full year growth
during 1976, and & modest recovery in factory sales of automobiles {g ex~
pected to occur in 1975 and thereafter.
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Flgure D: Estimating Equations for the General Aviation Forecasting Model*

GAAA = - 1965.16+43.10 CMP + 33.27 PAC- 0.02 SUB

(31.79) (1. 09) (-2.24)

D~W=1,44 Corrected R - square = .59

STD= - 139,67%1.18 PPDPI+ 68.65 PAC - 0.01 SUB - 33.81 CLEAN
(9.30) (4.66) (- 0. 70) (- 2.54)

D-W=1,84 Corrected R - squire = , 94

INST = - 27,2240.42 L1COM - 40,17 CLEAN
(41.65) (- 9.48)

D-W=1.79 Corrected R - square = .99

ITN = - 74,90+53. 49 PAC + 0.20 GAAAF
(4. 67 (19.67)

D-W=1.53 Corrected R - square = .98

LCL = - 56.10+1.27 8TDF
(21.55)

D-W=2,31 Corrected R - square = ,07

IFRTF = - 14258,42+57.48 INSTTI + 10,25 AVAIL
(12.64) (8.14)

D-W=1.98 Corrected R - gquare = ,93

IFRD = - 727,34+0.53 IFRFF +3, 73 INSTT
{7.54) {2.006)

D-W=2.08 Corrected R - square = .96

IFRQ = 44.05+.27 IFRDF
{19.68)

D-W=2,01 Corrected R ~ gquare = ,97

VFRF = - 2047,75+7,44 AVAIL1 + 5,58 PILOTS
(2.37 (7.45)

D-W=1,17 Corrected R ~ square = ,80

PILB = - 1485,22+0.86 VFRTT + 0,12 IFRPPF
(6.82) {2.25) _

D-W=2.73 Corrected R - square = .99

ACON = 63.64+0,37 IFRDF
(17.72)
D-W=2.71 Corrected R ~ square = .97
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PP = 5,7%0.77 LIPP + 0,40 L15TD - 24,48 CLEAN

(4. 35) (1.46) (~ 1.63)
D-W=2.71 Corrected R - square = ,97
COM = -9,G3+0.75 L1COM + 0.77 STDT -37.14 CLEAN
(17.18) (7.12) (— 4.08)
D-W=2.57 Corrected R - square = ,99

KFINSTOP = A14 + ACITN + b29 ITN + MILITN

* Sge footnotes at hottom of Fipure C, The t-values ave in parenthesis, and
D-W indicates the Durban-Wataen statistio, The analysis interval is
1860~73 and datn was collected on an annual basis.

#* This equation is an identity. A description of its components is presented
in the text of this section.
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