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I. SUMMARY AND CONCLUSIONS

Purpose

Effective new programs for coping with aircraft ncise
problems around airports in the United States will probably in-
volve new expenditures of public and private funds. Rational
formulation of public policy requires that applicable economic
facts and relationships be analyzed, stated, and applied to the
problem of how to allocate such additional costs among producers
of aircraft, airlines, other users of aircraft, airport operators,
and the general public through Federal and other government agencies.

In order to accomplish this purpose, the analysis of three
subjects was required: (A) the impact of price increases on
traffic development, (B) the ability of the airlines to pay the
additional costs without passing them on to their cuetomers in
the form of higher prices, and (C) how much, if any, of costs
and benefits of air transportation should be assigned to the
general public,

A, IMPACT OF PRICE ON TRAFFIC

1. General Approach and Procedure

In estimating the impact of price on traffic davelopment,
it was necessery to make forecasts of future traffic both with
and without assuming the additional costs of airport noise pro-
grams would be paid for by travelers and shippers.

Critical review was therfore made of two analytical
proceases: the methodologies by which traffic forecasts are
made, and the techniques by which the effect of price elasticity
of demand is measured. These two are closely interrelated,
gince price is one of the key ingredients of valid forecasting.

There i8 a wide variety of traffic forecasting methods.
These may be grouped into four major types: those that give
specific weight to price elasticity of demand, those that make
statistical trend projections at assumed prices, a theory of
technclogical innovations that produce cycles of traffic growth,




and the analysis and projection of 'cells" of travelers by
market characteristics. Unfortunately, all forecasting in-
volves major difficulties, and it is not necessarily a criticism
cf the methods examined that we reached our cotclusiocn that no
one forecast, or combination of forecasting mechodolugies, has
yat been able to identify and reduce to quantitative terms
sufficient causal factors to give us a high degree of confidence
in their validity. In addition, few forecasts seem able to
i{dentify, in advance, the kinds of major economic change that
have produced marked discontinuities of growth trends in the
past. The work done specifically on price elasticity of demand
shows general agreement on broad aggregative totals, but individ
market analyses show wide variations.

It will be noted that our comrents on forecasting
methodologies are largely negative on volumes of absclute
traffic estimated by any method. This is partly inherent in
an iadustry evolving at the extremely rapid pace of civil
aviation which is unique in the economic history of the United
States for a rate of growth so rapid. sustaired for so long
a time, and with so fast a rate of major technological change.

However, to help alleviate the consequent feeling of
doubt in using our forecasts of traffic, it is also of greatest
importance to emphasize that the purpose of our study is not
primarily to forecast future traffic volumes in the absolute
sense, but to measure the differential between what they would
be with, and without, assumed price changes.

2. Domestic Trunk Passanger Treffic

Most of the forecasts and elasticity studies made to date
have been for domestic trunk passengers., The most comprehensive,
thorough, and approprieie in degree of statistical sophisticatior
is the methodology developed by the CAB staff, Its formula is
based on fares, income, time trend aggregating all other vari-
ables, price index, and population.

Although we believe that it is the best produced so far,
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we have several objections to some of it. Ome of its major in-
gredients is an assumed future level of fares as most likely;

the CAB staff does not recommend any one of the three levels

it calculates, and the one assumption ¢f an absolute decline in
present dollar fare level appears to be unrealistic as a statis-
tical probability, since it projecte a long-term trend downward
from a unique pe:k to 1 unique trougt in the past which has since
beer. reversed. Another major problem area 1is its assumption of
a straight-line relationship between incom and tr: :£fic, since
it seems wore logica®! to assume a relation hip between traffic
and the increase in income left available or elective purchases
after deducting probable expenditures for the necessities of 1ife.
Other statistical problem areas include combining a variety of
factors in an all-inclusive trend variable, and the proper
selection of a base period of years for projection.

Our final method of estimute was to use the CAB staff
formula including its coefficient of price elasticity, but also
doubling its coefficient of income elasticity.

3. International Passengex Traffic of U, S, Airlines

The best method developed appears to be that of Stephen
Wheatcroft in his study of North Atlantic travel. His price
elasticity of demand, when adjusted for the relative proportions
of business and non-business travel, is almost precisely the
same as that found by the CAB gtaff. His conclusion, however,
was that the income effect on traffic was far greater than
price. The rate of growth of international passenger travel
has been higher than the domestic rate, and we project that it
will continue to be higher in the future.

4. Domestic Cargo Traffic

The forecasting of cargo trends is a task involving the
most uncertainty in air transportation., Although a large
number of forecasts have been made in this area, they all face
laxge inherent difficulties. One of these is the relatively
short and uneven history on which to base future prognostications.
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The other is the probably large effect of factors whose quanti-
tative influences have not been measured -- greater reliability
and frequency of service, and more concentrated selling efforts
on the part of the carriers, in #ddition to the relation of
cargo volume to rate changes. The method we finally chose is

a double relationship: first, that of total intercity ton-miles
as a percent of gross national product, and second, the pene~
tration of air cargo into tutal cargo ton-miles on a Gompertz
growth curve.

Cargo elasticity of demarua is difficult to estimate,
lacking studies in the subject. Opinions on it vary widely,
although they are made without attempting to quantify it, and
we have therefore presented estimates for elasticities of -1.5
and -2,0, with final estimates at the lower figure.

5. T U, S, A

Forecasting intermational cargo traffic involves the same
problems as domestic projection, to which must be added the
important effects of the diverse general economic trends in
many foreign nations. The method of forecasting that we chose
was a relationship of international to domestic cargo trends,
paralleling that of the relationship of corresponding passen-
ger trends,

6. Local Sarvice Airlinas

Local service airline passenger and cargo traffic have
been increasing at a very rapid and consistent rate for more
than a decade, with no signs yet of slowing down. We there-
fore projected a continuation of trends for the past decade
into the next fifteen years.

7. Genaxal Aviation

The best study of general aviation fleet and operations is
that of the FAA, Using their projections for 1975, we calculate«
the annual average rates of growth by type of general aviation
flying, and applied them to interpolate to 1970 and extrapolate
to 1980,

-4-
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The price elasticity of demand has not been s: .died for
general aviation. A key consideration in this, as in airiine
traffic, is the purpose of travel as between business and non-
business. By 1980, business and commercial type aircraft will
amount to almost one-third of the total number. They will fly
over half of the total hours, irnclude practically all of the
turbine-powered aircraft in the general aviation fleet, and, with
their amuch larger average size, account for the great bulk of
passenger-miles and ton-miles flown. On this basis, it 1s likely
that the price elasticity of general aviation operations as a
whole will be very close to unity.

8. Foreign Airlines at U, S, Airports

The same basic factors affect the traffic and operations
of foreign airlines at U, 8, airports as affect U, S, inter-
national air carriers. In addition, the ratio of foreign-flag
to U, £, carriers, of tveffic in and out of the U, S,, seems to
have stabilized in the last few years at almost precisely a
one~to-one relationship. We therefore estimate that foreign
flag traffic will ceontinue to move up at the same rate and in
the same amounts as U, S, flag carrier traffic.

9. Summazrv of Airline Forecasts

The accompanying tables summarize all airline traffic as
forecast, together with the changes in volumes estimated for
rate increases of 1 and 5 percent. The first table, on page 7,
shows SARC's basic forecasts of passenger traffic, reaching
268.8 billion revenue passenger-miles by 1980; if fares were
increased by 1 percent, the traffic would be reduced by 1.3
percent, or 3.4 billio., to 265.4 billion; if fares were increased
by 5 percent, traffic ' >uld drop by 6.3 percent, or 17.0 billion,
to 251.8 billion. By 980, estimated passenger revenues would
be $15.5 billion; because the price elasticity of demand is
moderate (-1,28 for domestic trunklines, -1.6 for international,
and ~1.0 for local service), revenues would change very little
as compared to traffic volume, to $15.4 billion for a l-percent
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fare cut and to $15.2 billion for a 5-percent reduction.
Estimated cargo revenues for the same three rate assumptions £
1980 would be $5.4 billion, $5.3 billion, and $5.2 billion, wi
price elasticity of demand for cargo at -1.5.

It is interesting to note that the traffic estimates of
SARC are less than those of the FAA which were published in
January 1967 and prepared for purposes other than the analysis
herc. The FAA forecasts are for fiscal years rather than cale
dar years, and extend only to 1977. The table on page 8 shows
the FAA forecasts together with our estimates of traffic losse
assuming fare increases of 1 percent and 5 percent =-- as an al
ternative to the SARC forecasts. It should also be nuted that
the total level of passenger traffic estimated by FAA (266.0
billion) to be achieved by fiscal 1977 is almost exactly that
estimated by SARC for 1980 (268.8 billion).

However, it should again be emphasized that the main thru
of our effort is not to forecast specific volumes of air traff
but to measure the effects of a change of price on whatever
the forecasts are. In doing so, our formula and figures for
price elasticity of demand can be applied directly to 300
billicn re snue passenger-miles, or to any other figure, to
obtain th. probable effect of adding the costs of airport nois
programs .o the prices charged by the airlines, and their con-
sequent effect on the development of civil aviacion,

B. ABILITY OF A[RLINES TO PAY ADDITIONAL COSTS

A key question is whether, in view of recent high airline
profits, the future financial ability of airlines will enable
them to absorb any or all of the possible cost of roise contro
programs, without raising their prices so as to pass on the
additional expenses to their customers.

There are, of course, a nurber of other possible claimant
for potential airline future profits -- labor increased user
charges, jnterest rates, financing requirements, and inflation
of the general economy requiring hkigher costs of purchases suc

e ——
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as fuel, goods, and services.

We have made a projection of the basic elements in airline
revenues and expenses =-- traffic, prices, types of new aircraft
and timing of their acquisition and retirement of older models,
capacity, gradual increase in load factors with increased
traffic limited by ubiquitous multiple~carrier competition;
elements of direct operating cost such as flight crews, fuel
and oil, insurance, and maintenance; indirect operating costs
such as passenger service, aircraft and traffic servicing,
promotion and sales, and general and administrative; investment,

and reasonable rate of return on investment as established by
the CAB,

It should be noted that in this section of the report,
unlike the previous section on traffic, we are not estimating
the effects of possible rate changes on the airlines. Instead,
we are forecasting the probable financjial effects of future
traffic and operations using an assumption of constant airline
fares in terms of current dollars. It is in view of the estimated
net profits on such basis that the decision would have to be made
as to the possible ability of the airlines to absorb additional
costs without raising their prices. '

Summing up the results of all assumptions and detailed
computations, a comparison of the net income and element of
return on investment required for the domestic trunks, inter-~
national carriers, and all-cargo services, is as follows:

Gross Passenger and

Cargo Revenues $4,9588 $7,817 $12,977 820,823
Net Income 460 803 1,096 1,315
Return Element RequiredZ/ 356 782 977 __1.481

Excess (shortage)
of Income $ 104 $ 21 $ 119 § (166)

(See¢ next page for footnotes.)
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Includes $291 million for local service carriers.

)

2/ Rates of return considered to be reasonable by the CAB of
10.5% for domestic trunks; 5 3/4% on debt and 14% in equity
f:rliocal service carriers, and 11% for U. S. international
airlines.

The FAA forecast would by 1977 achieve almost exactly our esti-
mated 1980 level of traffic. By 1980, the estimate of traffic,
if continued at the same rate of growth, would exceed our 1980
traffic by 41 percent; with a slightly higher load factor, the
financial results would be improved somewhat to overcome our
estimated small percentage shortage of income necessary to pro-
vide a reasonable rate ox return.

In addition, it is estimated that the subsidy needs of the
local service carriers will decline from $65 million in 1965 to
$47 million in 1970, to $23.5 million in 1975, and to $4.5 milli:
in 1980.

It seems likely that, unless airport noise program costs
will be appreciable, as compared to all other expenses of the
order of magnitude of gross revenues shown in the table above,
their actual effect may well be blanketed by probable changes
in cother cost variables. From our estimates, it appears that
there will be little if any margin of profit above a fair rate
of return from whieh the airlines could pay additional costs of
airport noise programs, as shown by the estimated net profits
above of $21 million in 1970, $119 million in 1975, and a deficit
of $166 million in 1980. It is also likely that, in addition,
if any surplus of profits were in fact to be achieved over a
period cf time, the CAB would use some of its many regulatory
powers to limit the upper level of profit margins. We conclude,
therefore, that the most likely source of revenues by which the
airlines could pay for.airport noise programs would be price
increases to their customers. The future financial picture of
the airlines appears to be comfortable to cover all expenses and
a fair return on investment, but not sufficient to pay large

- 10 -



additicnal expenses out of forecast rcvenues at forecast rate
levels.

Note on the Effect of Added Costs on General Aviation

It secms likely that the effect on general aviation as a
whole would be minimal. Only turbo-jets are of the type pro-
ducing noise leading to possible airport noise programs. It ina
estimated that general aviation fleets will include only about
1,500 of these by 1975, with an average annual utilization of
some 750 hours or approximately 400 landings per aircraft, or
which airpor~ harges could be levied.

C. ALLOCATION OF COSTS TO PUBLIC BENEFITS 2

The argument is nften made that there are economic, politi-
cal, national defense, and other benefits to the general public
from air transportation. The validity of such a position would
justify a policy that some of the costs of programs to alleviate
airport noise should be obtained from the general public by
1educing user charges.

The only source of noise is the aircraft landing and taking
off at airports, particularly the jets causing the acute noise
problem, The direct beneficiaries of these aircraft operations
arc the users -- passengers, shippers, airmail, and general
aviation. The primary indirect beneficiary is the entire
national economy, through the advantages of more rapid trans~
portation in facilitating work and travel. Other indirect
beneficiaries are the airlines who might share in the bhenefitn,
aome nearby property owners if their property valu2 increases
for industrial or commercial purposes, and localities which
may be in competition with other localities for economic
activity brought in to the community by air commerce; these
indirect benefits are transfers from the traffic and therefore
represent a phenomenon of the free market which requires no
further economic transfers.

A number of other industries also produce by-product

- 11 -
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dis-benefits to the public in the course of their production
processes. Pollution of air and water is an illustrative
parallel, where a steel mill or oil refinery may dump its
industrial wastes into rivers or the air; the cost of devices
to reduce or purify these wastes is a matter of public policy
as to whether the industry or the public in general is to pay.
Air transportation should, as & matter of economic practice in
the long xun, receive the same treatment as is accorded other
industries -- whatever tnat policy may be as developed in the
future.

Similarly, a number of basic industries are of great
importance to the national defense posture of our country.
They are not generally granted subsidy, and payment is made
to them only for specific output bought by the Government for
use of its armed forces or for stockpiles. In civil aviation,
the parallei seems clear -- for the Government to pay for
the costs of current military flight operations on airways
and at airports, but not to give special subsidy for general
standby national defense readiness.

We have examined the literature of other Government
agencies. which supply resources for highway and waterway
transportation. None of them has a specific economic rationale
for allocating any proportion of transportation costs to the ger
eral public, although as a practical non-economic matter several
of them subsidize some of the expenses of some modes ~f trans-
portation,

In summary, it appears that the indirect economic benefits
of air transportation should not be regarded by the Federal
government any differently then those of other industries.

This leaves, as the logical payers for air transportation bene-
fits, the direct beneficiaries ~-- passengers and shippers --
through the pricing system of airlines and the costs of general
aviation.

- 12 -



1I. INTRODUCTION

The purpose of this study is to help FAA formulate policy
in dealing with some of the problems associated with the cost
of new noise alleviation programs. Effective new programs for
coping with aircraft noise around airports in the United States
will probably involve new expenditures of public and private funds.

Rational formulation of public policy requires that, among
other things, applicable economic facts and relationships be
analyzed, stated, and applied to the problem of how to allocate
such additional costs among producexrs of aircraft, airlines,
other users of aircraft, airport operators, and the general
public through rederal and other government agencies.

In order to accomplish this purpose, three analyses were
required: first, the impact of price Increases on traffic develop-
ment, usually termed price elasticity of demand; second, the abilitv
of the airlines to pay for the additional costs out of possible
commercial profits without passing them on to their customers in
the form of higher prices; and third, how much, if any, of the
costs and benefits of air transportation should be assigned to
the general public if economlc rationale is used as a basis.

It is also well to define what this report is not supposed
to accomplish. It does not deal with the physical or economic
programs by which noilse around airports is to be alleviated.

It 1s not intended to tackle all the economic problems that mav
be associated with noise alleviatior, other than the three stated
above, And it is not designed to include criteria other than
economic, such as political and broader soclal cbjectives, except
those involved in evaluating general public benefits for which
specific allocations should be made.

It will be noted that our analysis has been made in soms
detall by carrier group -~ domestic trunklines, international
and territorial, local service, and the all-cargo services of
the domestic and international airlines. This has been done in

. 13 -
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an attempt to improve the forecasts, since each of these major
carrler segments has quite different traffic and financial as-
pects, and it is believed that the sum of the grcup forecasts
is more accurate than projecting an industry aggregate. It may
also be useful, to the FAA in future work, to have the carrier
groups sufficiently differentiated so as to be considered sepa-~
rately when desirable,

Although 2 considerable amount of research was performed on
the methodologies used by various Federal transportation and watce
resource agencies Iin assigning costs or benefits to the general
public, the results proved to be negative. The detall of such
research has therefore been omitted £rom this final report altho
for other purposes, it may prove to be useful to FAA and was
therefore supplied to them as appendix material in the first dra:

It will also be noted that our analyses are stated in very
specific and seemingly precise'traffic and dollar amounts. Of
course, in dealing with any estimates of the future, and depenrd-
ing upon a large number of unknowns under general conditions of
o changing national economy, great precision is unrealistic., We
could have presented our data in terms of ranges between a prob-
able ceiling area and a probable floor. This would, however,
nave added a great deal of complexity to the report. Under such
circumstances, most readers use an averags or median of values
presented, and so they would as a practical matter probably end
up with the same figures we have shown.

It appears'that there is a very large and long-term problem
facing the nation in the area of alrcraft nolse alleviation. Thi
study should be considered as a specific part of a much larger za
longer effort, with its bounuuries limited as stated above.

.
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III. IMPACT OF PRICE ON TRAFFIC
A, GENERAL APPROACH AND PROCEDURE

The overall approach used was, first, to make reasonable
forecasts of future traffic without assuming any additional
costs of airport noise programs, and second, to make comparable
forecasts reflecting the probable impact if the price to the
customer includes assumed levels of added cost.

Since at this time we do not know the probable costs of
airport noise programs, we are making the forecasts on the basis
of alternatively adding one and five percent to the air transport
costs and consequent prices charged. One percent of gross airline
revenues would be of the order of almost $80 million in 1970 and
over $200 million in 1980; five percent would be almost $400 million
in 1970 and over a billion dollars by 1980. Any specific figure
within this range, as may later be estimated on the basis of more
specific airport noise programs, can be linearly interpolated.

The time span into the future for the forecasts is fifteen
years, by five-year intervals from 1965, the last full year for _
which data are available, to 1970, 1975, and 1980.

The relative importance of certificated airline. operations
in 1965 revenue ton-miles and dollar revenues is:

enue ar
Airline Group lon-Miles Revenuss
Domestic:
Trunk 60.5% 67.0%
Local Service 2.8 4.6
All-Cargo 4.7 1.7
OFRIr é. I%COPc.ﬁi Igzga-
as ntra-Hawa
Sub-total, Domestic EB"'?" ﬂ+
International & Territoriul:
Passenger/Cargo 28.9 24,8
All-Cargo 2.1 —dal
Sub=-total, International
& Territorial 31.6 25.8
Total, Certificated Route
Carriers 100.0% 100.0%
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In addition, forecasts were made for two groups outside the
U.S. certificated route carriers -- the operations of foreign
flag carriers as they affect operations at U.S. airports, and
U.S. general aviation. Traffic of U.S. supplemental carriers
is included with the route carriers as noted subsequently.

The types of traffic carried in 1965 by U.S. certificated
route carriers were:

Percent of 1965 -

evenue Dollar

Type of Traffic Ton-Miles Revenues
Passongers 71.7% 85.9%
Freight - 22.0 9.1
Express .9 .7
U.S. and Foreign Mail 5.0 3.6
Excess Baggage and Other 4 .7

Total, Certificated

Route Carriers 100.0% 100.0%

For passenger traffic, the primary volume measurement is revenue

passenger-miles. For freight traffic, the primary index is revenue
ton-miles; all-cargo alrcraft are separated from combination passer

ger-cargo planes in both the traffic and the fleet figures.

The future compoeition of aircraft fleets is estimated for
the airlines as between jets and other types, and within the
jets for four-cngine as compared to three- and two-engine air-
craft; the general aviation fleet is projected for jets as
comparcd to all other.

All forecasting involves major difficulties, as is well
known to those who engage in it. An examination of the many
existing major air traffic forecasts only serves to emphasize
the problems. It is our conclusion that no one forecast, or
combination of forecast methodologies, has yet been able to
identify and reduce to quantitative terms sufficient causal
factors to glve us a high degree of confidence in their validity.
In addition, few forecasts concentrate on identifying in advance
the kinds of major economic change that have produced marked
discontinuities of trends in the past, and few give us the
fealing that they can foresee the timing, direction and degree
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of majlor discontinuities in the future.

This is not meant as a criticism of any specific forecasts.
It is quite possible that the very nature of forecasting ~-- of
trying to imagine and particularly to specify and quantify major
events into the more distant future -- cannot overcome the necessary
drawbacks of assuming even a modified statistical projection of
past history.

In particular, relatively few studies have been made on
price elasticity of demand in such manner as to give us a feeling
of confidence in their validity for future application, ‘and such
work as ras been done is generally only for the broadest of
aggregative totals. This factor is closely linked with problems
of forecasting, since valid forecasting requires that all major
factors, including price effects, be taken into account.

Price elasticity of demand is a key concept in these analyses.
It is a measure of the responsiveness of volume of air travel to
changes in fare levels.

Unit elasticity is d~fined as the percentage change in
volume accompanying a change in price just sufficient to produce
the same gross revenue. Aa elastic demand is where volume in-
creases more than this amount, and aa iuelastic demand is where
volume increases less.

A common misunderstanding of elasticity is based on the
erroneous idea that if a price changes by a specific percentage,
and if the volume changes by the ssame percentage but in the
opposite direction, the market is elastic. This is not so. For
example, suppose there is a (ravel market where, before the fare
change, 100 passengers moved at a fare of $100 each, producing a
gross revenue of $10,000. If the fare is then reduced 20 percent
to $380, and number of passengers also increases 20 percent to
120, the gross revenues are $9,600, and the market is therefore
inelastic. To be elastic, the volume of traffic¢ would have to
exceed a 25 percent increase in tiffic to 125 passengers, which
would produce a gross revenue the same as before the price change,

$10,000.
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The derivation of elasticity effects through mathematical

* formulas, and a table of the traffic effects of various price

elasticities used in-thia report, for fare increases of 1, 2,
3, 4, and 5 percent, are given in Appendix 1.

B, DOMESTIC TRUNK PASSENGER TRAFFIC

By far the most important segment of all U, 8. certificated
route air carrier traffic and revenues in the U, S. is accounted
for by domeatic trunklines -- 65 percent of total ton-miles and
67 percent of total revenues in 1955. Among the trunklines, the
highest concentration of traffic and revenues is in passengers,
who accounted for 80 percent of these airlines' ton-miles and
90 percent of their revenues.

Because the domestic trunklines are the most important
group from the point of view of traffic and revenues, and be-
cause most of the intensive research in price elasticity has
been for this group, the basic methodologies and the quantitative
answers produced in trunkline analyses will weigh heavily in
analyzing the other groups.

1. Foxecast Mathodologias

We have examined a large nusber of forecasts and their
underlying methodologies (See Appendix 2.). A few of them
attempt to measure price elasticity of demand; most do not do
so, but project trends at assumed prices. Of those trying to
measure price elasticity, Turnmer found a U, S, price elasticity
of =1,15 compared to an income elasticity (the effect of con-
sumer income on traffic) of 1.67; Wallace found that in the
top 40 U, 8., markets the recscns for air traffic growth were
almost evenly divided between price elasticity, air service
improvements, and ‘ncome elagticity; and Bjorkman found a wide
range of price elasticities in non-U, S, markets from ~.7 to
-3.4 with a median in his illustrations of =-1.9,
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2. CAB Staff Methodologyl/

The methodology developed by the CA3 staff is, in our
opinion, the most comprehensive, thorough, and appropriate
in its degree of statistical sophistication. Although we
believe that it is subject to some objections (see Appendix 3),
on balance it still remains the best in the field to date,

After examining a large number of factors with possible
effects on domestic trunkline air traffic forecasts, the CAB
staff finally selected a formula based un fares, income, time
trend aggregating all other variables, price index, and popu-
lation.

These appear to be among the most important factors in-
fiuencing air passenger traffic, and the basic approach appears
to be sound. There are, however, a number of difficulties en-
countered in reducing the basic factors to specific figures.

One of the major problems is that of selecting a reasonable
assumed furure fare level. The CAB staff assumed three fare
levels: Forecast A, that fares will remain constant in terms
of real purchasing power; Forecast B, that fares will remain
constant in terms of dollars and therefore falling slightly as
the price index increases; and Forecast C, that fares will de-
cline by 1.14 percent per year. Our objections to this latter
are detailed in Appendix 3,

Another major protlem is the probable relstionship between
airline passenger traffic and the income index -:zed by the CAB
staff (disposable personal income per capita). Our objection
is to the formula whereby these two are relar:ad as a direct
straight-line variation in their rates of change. We feel
that a relatively fixed amount of income pexr capita is required
For primary necessities, and that the dollar volume available
for air travel and other elective purchases tlLerefore rises at

1/ U.S. Civil Aeronautiés Board, Bureau of ..:oun!s and Statistics,
Research and Statistics Division. Forecasts of Passenger Traffic
of the Domestic Trunk Air Carriers, Domestic Operations,
Scheduled Service, 1965-1975. September 1965. tp——-
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a much more rapid rate than the aggregate of such income.

Several other problem areas may well be somewhat outside
the ability of the CAB staff or any other group to solve ob-
Jectively and statistically. These are the lumping together
of a variety of factors in an all-inclusive trend variable which
the CAB staff recognizes and properly attributes to lack of
sufficient basic data; to proper selection of a base period for
projection; and to a reluctance based on economic criteria on
the part of airlines to reduce fares even if there is the amount
of elasticity of demand as estimated by the CAB staff formula.

3. Composite Forecast

The CAB staff estimated a price elasticity for domestic
trunk air passengers of -1.28 and an income elasticity of 1.16.
As will be discussed in Section C below, Wheatcroft's study of
North Atlantic travel concluded that the price elasticity of that
market was -1.6 for summer travel, but that its income elasticity
was much higher at 2.3,

The CAB and Wheatcroft price elasticity figures are
practically identical when allowance is made for the relative
compeaition of husiness and non-business passengers in the two
markets. Wheatcroft found that the price elasticity of businean
tra. '\ was in a broad area between -.4 and -1.0, and for
recreational travel it was between -2.0 and -2.1. The relativae
weighting by purpose of travel produced the -1.6 Iin the North
Atlantic. If it is assumed that his approximate price elasticity
figures were -.9 for business travel and -2.0 for non-business,
then domestic travel, with approximately two-thirds business and
one-third personal, would have a resultant net elasticity of
-1.27, which is almost precisely that estimated by the CA3 staff,

There is much more divergence of findings when we try to
reconcile the n.oasured effects of income on air travel. The
CAB staff found that income elasticity was only 1.16, just half
of Wheatcroft's 2.3, and Turner's figure was about halfway
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between, at 1.67 (compared to his measur: of domestic price
elasticity of -1.15).

As mentioned earlier (and in mnore detail in Ap-
pendix 3), we do not believe that there is a straight-line
relationship between rates of growth of disposable income and
air travel. We believe that air traffic will increase much
more rapidly as per-capita income rises, and that this factor
will therefore be of increasingly greater importance with the
expected continuing growth of incomes. Although we are con-
vinced that this is true, the limitations of time and effort
in our present study preclude working out a lcgical and accurate
mathematical relationship. For practical purposes, therefore,
and as only a rough approximation to what may be developed by
additional rescarch work, we agree that, as a long-term trend,
the income elasticity will be at the higher figure found by
Wheatcroft.

This produces another statistical difficulty. The CAB
staff method of multiple regression would rasult in greatly
changed values for all its interrelated coefficients if the
value of any one were to be changed. If their figure for in-
come elasticity is assumed to be too low, then it is most likely
that their estimate of price elasticity is correspondingly too
kigh.

However, as noted above in converting Wheatcroft's findings
to domestic application, the ratio of non-business to business
travel 18 crucial in the overall price elasticity figure. It
is generally agreed that in the long run the greatest potential
for traffic growth is primarily in the pleasure/personal/
vacation field. With the probable mcre rapid rate of growth
of this type of travel in the future, and the consequent in-
creasing weight of its higher price elasticity in the total
measurement, it seems likely that the possible overstatement
of present price elasticity by the CAB staff method may well
be overtaken by the non-business trend.
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For the purpose of forecasting probable levels of domestic
passenger traffic over the next fifteen years, therefore, we
will make the assumption that income elasticity will approximate
in the aggregate the linear income relationship of Wheatcroft's
higher estimate, combined with the price elasticity found in
the CAB staff formula. On this basis, then, we adjust the CAB
Forecast B upward by an additional amount for doubling the
effect of income, and arrive at the following estimates:

DOMESTIC TRUNK PASSENGER TRAFFI<

e ed et

e 4

! Revenue Annual
. Passenger-Miles Rate of Growth
. Year (billions) S5-Year Period
1955 19.2
1960 29.4 8.9%
N 1965 50.1 11.2
1970 76.2 8.8
- 1975 116.2 8.8
~.980 168.4 7.7

These figures, adjusted for the estimated price elasticity
effects of a range of possible fare increases of 1 and 5
percent respectively on the volume of domestic trunkline passen-
ger traffic, are as foliows:

DOMESTIC TRUNK PASSENGER TRAFFIC
Revenue Passenger-~-Miles

(billions)
. At 1% Fare At 5% Fere
Year Forecast Increase Increase
, 1970 76.2 75.3 71.6
s 1975 116.2 114.8 109.2
1980 168.4 166 .4 158.2

i Figures for the FAA forecasts of domestic passenger traffic,
; but also including local service airline traffic, are as follows:

Fiscal At 17 Fare At 5% Fare
Year Forecast _Increase Increase
1970 89.4 88.3 84.0
1973 126.0 124.5 118.4
1977 200.0 197.6 187.9

- 22 -



C. INTERNATIONAL PASSENGER TRAFFIC OF U,S. AIRLINES

The second most important segment of all U.S. eirline
traffic is accounted for by the passenger traffic of U.S.
international and territorial airlines. Such traffic amounts
to 20 percent of the total revenue ton-miles of all U.S.
certificated route air carriers, and to 18 percent of total
revenues.

Probably the best study of elasticity of demand in
international passenger traffic was made for IATA by Stephen
Wheatcroft, 'Elasticity of Demand for North Atlantic Travel
in July 1964. He attempted to make a computer analysis of a
l4-year statistical series of traffic and rate data, but reached
the conclusion that the multiple regression analysis which he
carried out was inconclusive. He said that he was therefore
forced to use a much less precise methodology, with the result
that his conclusions did not have the rigorous scientific basis
that he would have liiked, and that they therefore represented, at
best, a tentative hypothesis.

His major conclusion was "It can be established beyond
reasonable doubt that the growth of personal income is the
most important single factor in determining the development of
total travel from tha United States to Europe.'" He reached
the quantitative coclusion that there was an income elasticity
of 2.3, based on disposable personal income.

He ranked price elasticity of demand in second place as
an influence on the growth of the market. His coefficients of
price elasticity between the United States and Europe were -1.6
in summer and -1.5 in winter, with the difference between the
two seasons being due to the different mix of business and
recreational travel, but with the latter equally elastic in
both summer and winter. His specific elasticities by purpose
of travel were:
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Business 0.4 to -1.0
Visiting friende or relatives -2.1
Vacation trips -2.0

At the time, for the years 1953-1963, the relative pro-
portion of business travel in this market was approximately
onc-third,z if it had been reversed to correspond to the
domestic distribution ty purpose of travel, then the aggregate
elasticity, using an average of -2.0 for non-business travel
and -.9 for business travel would have been about -1.27.

In considering causal factors for traffic growth,
Wheatcroft studied population growth, preference for Europe,
other economic factors, advertising and other promotional
activities, and political and special events, in addition to
income and fare effects. He found & number of these probably
operative: '"In the period from 1954 to 1960 the average summer
fare level remained virtually unchanged. During this same period
the total traffic increased by about 10 percent each year. . ."

In his final analysis of U.S.-Europe summer traffic, his
hypothesis produced an average annual increase for 1955-63 of
164% (as compared to 18% actual). The major effects he
identified, and the percentage attributable to each, were:

9% income effect
54% fares

2%% service quality
_=-4% political events
16%% total

There are a number of major influences on air travel.
One group is environmental -- total population which measures
the number of potential travelers, and income which makes it
possible for them to travel, expressed as total, discretionary,
disposable, by frequency distribution by family, etc. The
other group comprises transportation forces -- price, time,

Z7 The Port of New York Authority, Aviation Department, Aviation
Economics Division. New York's Overseas Air Passenger Market,

April 1963 through March 1964. June 1965. p. 53.



convenience, reliability, safety, and comfort; also associated
with these is the relative competition or non-competition among
various modes cf travel, as air vs. surface, which varies by
distance, by ability of each mode to generate new traffic or divert
from other modes, etc.

The best way to project international passenger traffic would
appear to be to follow the CAB staff methodology developed for
domestic passenger traffic, and solve the formula for different
quantitative factors of elasticity of demand, incomes, and time
trend. This has not been done, however, and the restrictions of
time and effort in the present study preclude the substantial
amount of work required to do so.

Lacking such a study, an approximation is necessary. Al-
though the price elasticity estimate of Wheatcroft appears to be
satisfactory for this purpose, usable estimates of income are not
rcadily available. Those for the U.S. are adequate, but valid
estimates for the wide variety of foveign income series by
country would need considerably more time and effort. In addition,
of course, the time trend of the CAB, comprising all other
variables not taken into account by elasticity and income, would
require more detailed analysis.

As a practical compromise, therefors, it appears to be
most reasonable to relate the growth of international passenger
traffic to the growth of U.S. domestic passenger travel, but
at the more rapid rate of increase that has beéen experienced
over a long period of time. For this purpose, we can project
the relative increase in the ratio of U.S, scheduled inter-
national and territorial airline revenue passenger-miles as a
percentage of traffic of the domestic trunklines (as shown
in Appendix 4), increasiag from 23.4% in 1955 to 28.4% in
1960 to 34.3% in 1965, and projected to increase on a trend line
to 39.3% in 1970, 40.8% in 1975, and 42.8% in 1980. On this
basis, the past and projected growth of scheduled U.S. inter-
national and territorial traffic is:

- 25 -

7R P o

e — e et i+




—

)

Ty T

—

L2

\oum SR

(e s Ged Sl Sy Oy

ot

INTERNATIONAL PASSENGER TRAFFIC OF U.S. AIRLINES

Revenue Annual
Passenger-Miles Rate of Growth
Year (billiong) Y Period
1955 4.5
1960 8.3 13.0%
1965 . 16.8 15.1
1970 30.0 12.3
1975 - 471.4 9.6
1980 72.1 8.8

The effects on these projections of possible increases in
fares to pay for airport noise programs, at hypothetical sur-
charges, will depend upon the elasticities of business and non-
business traffic, and upon the relative percentages of each in
the total travel mix for all U.S. international air traffic.

The ratio of business to total travel in the North
Atlantic 1is slightly above the total in and out of New York City
to all overseas destinationa.gj In 1963, the percentage was
26 for the North Atléntic, composed of 23 percent for American
residents and 31 percent for foreign residents. For all markets,
it was 24 percent business, composed of 21 percent for American
residents and 30 percent for fcreign residents. The areas
for which data were obtained, in addition to the North Atlantic,
included Bermuda (9 percent business), Caribbean (13 percent
business) and South America (35 percent business).

The percentage of business travel to the total has been
declining in the periods surveyed. In 1956, the total for all
markets was 27 percent business, composed of 23 percent for
American residents and 39 percent for foreign residents; the
corresponding figures for the North Atlantic market were 31
percent of the total, 27 percent for American residents, and
41 percent for foreign residents.

It would therefore appear that over the next fifteen
years the ratio of pleasure/personal travel to total for traffic

3/ The Port of New York Authority, Aviation Department, Aviation
Economics Division. New York's Overseas Air Paslcngcr Market,
April 1963 through March 1964. June 1965. Pages 16-17.
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between the U.S. and the rest of the world will be approximately
that of the North Atlantic in recent years. We may therefore
project an approximate price elasticity in the aggregate of
=1.6, and the forecasts for corresponding price increases at
surcharges of 1 and 5 percent are:

INTERNATIONAL PASSENGER TRAFFIC OF U.S. AIRLINES
Revenue Pasgenger-Miles

(Billions)
At 17 Fare At 5% Fare
Year Forecast Increase Increase
1970 30.0 29.5 27.7
1975 47 .4 46.7 43.8
1980 72.1 71.0 66.7

Similar relationships for the FAA forecasts are as follows:

Fiscal At 1% Fare At 5% Fare
Year Forecast Increage Increage
1970 29.4 28.9 27.2
1973 41.5 40.8 38.4
1977 66.0 65.0 61.0
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D. DOMESTIC CARGO TRAFFIC

Forecasting ailr cargo traffic trends is a task involving
the most uncertainty. Although a large number cf projections
and forecasts have been made, this area of forecasting contains
many lerge inherent difficulties. Unfortunately for all uethods,
whether based on statistical trends or cn detailed analygis of
factors causing air cargo to move, the rate of zrowth has been
very rapid and uneven, practically all basic conditions have
changed drastically, and the selection of 2 "norual" base
period as well as the method of projecticn are gtill largely
matters of personal judgment.

Other than simply projecting statistical trends, there
appear to be three major approaches to analyzing the primary
influences on air cargo growth: lower rates, greater reliability
and number of schedules, and greater sales efforts. Thesz views
are not in conflict; disagreements center mainiy on the degr:e of
weight to be attributed to each.

First, the major encouragement of air cargo increase may
be lower rates. Those who are adherents of this theory helieve
that the demand for alr cargo 1s highly price elastic, although
types of shiprments and specialized rates are so many and complex
that statistical and financial measurements of elasticity are not
available. The recent extremely rapid growth in air cargo may
be attributed to experience with lowering rates, particularly
as contrasted to comparable rate levels >f sarface transpor-
tation and qualities of service.

Second, the growth of air cargo may be largely due to
greator reliability and frequency of service. Those who favor
this view believe that most shippers give greatest weight to
assured delivery times. Shippers can then feel assured that
any permanent change they will make ir their distribution system
will be based on relatively guaranteed transportation timing.
They can then plan their entire production-inventory-transportatic
distribution system to minimize aggregate costs. These sy. .em
economic advantages should then exceed the additional costs of

- 28 -



air as compared to surface trausportation in direct ton-mile
rate comparisons.

Third, the rapid growth of air cargo volume may be due
to increased carrier selling of thelr services. Although rate
reductions and increased reliability are highly desirable, they -
cen be of effect only after the potential shippers have been
made to rcalizz the advantages they will secure by using air
transportation. Potential shippers a—e usgually busy executives
with many day-to-day decisions to make, and they do not often
stop to resurvey their entire operation in the light of potential
air cargo savings. In the complaxities of modern industry
there are m?:.y major elements of cost such as labor, sales
promotion, raw materials, power, technological development,
and increasing competition. Among these important elements,
the cost effects of transportation may be relatively neglected,
ard it is therefore crucial that air carriers educate potential
customers to awareness of cost savings made possible by air
shipments.

The above three influences are all developing rapidly,
as well as the national economy as a whole, total ocutput,
competitive marketing relationships, and transportation require-
ments. This establishes the technical problem of statistical
covariance, whereby the influence of one of the co-varying
factors cannot be reliably distinguished from the influences
of the others.

One of the most recent studies of air cargo growth has
been made by Lockheedfb' We have selected it, in part, be-
cause of its recency, and in part because in the course of its
preparation it considered a large number of previous air
cargo fo ecasts.

4/ E. W. Eckard, Marketing Pesearch Department, Lockheed-~
Georgia Company, a divisicu of Lockheed Aircraft Corgé-
ration. Air Cargo Growt'- Study, Marketing Planning Report
MRS-49. DI~ :ember 1965.
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The method used in this study was to forecast the Gross
Nationel Product at a rate of increase of about 3.5 percent
per year in constant dollars, projecting total intercity ton-
miles at a rate of 2.45 per dollar of GNP, estimating the
peretration of air cargo ton-miles into this total on the
basis of u Gompertz growth curve of experienced penetration
percentages, and adding a volume of mail due to probable
~hanged policies. The results nf this procedure (extended to
1980) are as follows:

DOMESTIC CARGO TRAFFIC OF TRUNK, ALL-CARGO,
AND SUPPLEMENTAL AIRLINES

(Schedﬁled and Non-Scheduled Freight, Express, and
U.S. and Foreign Mail)

Revenue Annual
Ton-Miles Rate of Growth
Year (millions) 5-Year Period
1955 453
1960 843 13.2%
1965 1,848 17.0
1970 3,861 15.9
1975 7,924 15.5
1880 14,670 13.1

Lockheed made a study of the ratio of cargo space
available in passenger/cargo aircraft (belly cargo), aund
assumed that all such space would be used while only the re-
mainder would be carried in all-cargo aircraft. However, past
experience has shown that approximately half of the air cargo
in a given trunkline or international market moves by combination
passenger/cargo al.craft with its typically higher number of
frequencies, as iong 4s belly-compartment space is available.
The other half usually moves by'all-cargo ailrcraft, for reasons
of size, density, the peaking of shipments during certain hours,
and othe:: factors. We have therefore forecast that half of all
cargo traffic Hn the trunxlines will continue to move by all-
cargo planes.

4@»



We ar: aware of no general studies of the price elasticity of
demand that have been made for air cargo. In view of the wide
discrepgancies in the weight given by various analysts to the
relative importance of price in the growth of air cargo, it is
difficult to estimate even a moderately reliable figure for
elasticity. An educated guess would seem to produce a range
between -1.5 and -2.0, although some would run this figure up
much higher as absolute levels of air cargo rates can be reduced.
On this basis, the effects of rate increases of 1 and 5 percent
respectively, for added costs of airport noise programs, would
produce the following results:

DOMESTIC CARGO TRAFFIC OF TRUNK, ALL-CARGO,
AND SUPPLEMENTAL AIRLINES

Revenue Ton-Miles

(Millions)
At 1% Rate At 5% Rate
Year Forecast Increage  _Increase
1f E
1970 3,861 3,785 3,502
1975 7,924 7,768 7,187
1980 14,670 14,381 13,306
1f E
1970 3,861 3,804 - 3,588
1975 7,924 7.807 7,365
1980 14,670 14,453 13,634
- 31 -
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E. INTERNATIONAL CARGO TRAFFIC OF U,S. AIRLINES

The difficulties in forecasting the internatioral air cargo
traffic of U.S. airlines are considerable. First, there are all
the same problems of greater volatility of trend ir cargo treffic
as compared to passenger traffic. Second, the relationship of
international to domestic trends for cargo is far less clear
than for passenger traffic.

In 1955 and 1956, the percentage of domestic to intermnation
air cargo was about 59%. During the next four years, 1957-1960,
the ratio fell on a quite consistent year-to-year basis to about
48%. The foliowing four years showed a sudden jump, quite unifor
for each of the “our years, to about 53%. For the latest year
for which figures are available, 1965, the ratio was up suddenly
to 63%. The question is: what will be the probable long-run
trend of this ratio?

The past appears to be little help in forecasting this re-
lationship, because of its sudden and large changes. The
parallel between international cargo and international puassenget
traffic also appears to be tenuous, since the traffic shipped
by the professional traffic menagers of exporters and importers
is not comparsble to the foreign-travel habits and desires of a
predominantly tourist market.

From the 1957-1960 period to the 1961-1964 pcriod, the
ratio of international to domestic passenger traffic increased
by 26% (of its 1957-1960 percentage points), while the corres-
ponding increase in the cargo ratio was only 12%. However, 1965
showed a large jump of almost 20% in the ratio for cargo. We
will therefore assume that, for long-range forecasting, the ratio
of international to domestic cargo will follow the same percentag¢
of increase in passenger traffic, that is, compared to the 1961~
1964 base, the ratio in 1970 will increase by 21%, in 1975 by
26%, and in 1980 by 32%. On this basis, the international air
cargo of U.S. international air carriers will be:
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INTERNATIONAL CARGO TRAFFIC OF U.S. PASSENGER/CARGO,
ALL-CARGO, AND SUPPLEMENTAL AIRLINES

Revenue Annual
Ton-Miles Rate of Growth
Year (millions) 5-Y: "r Period
1955 260
1960 390 8.5%
1965 1,172 24.6
1970 2,490 16.3
1975 5,317 16 .4
1980 10,328 14.2

As in estimating the amount of domestic cargo to be
carried in all-cargo aircraft, it was assumed that belly space
will be used in passenger/cargo planes for half of the future
cargo, and that half will move in all-cargo aircraft.

Again, as in domestic air cargo, there appears to be no
general agreement on the price elusticity of international air
cargo. With a vange between -1.5 &nd -2.0, the effects of rate
increases of 1 and 5 percent for incremental added costs of
airport noise programs would produce the following results:

INTERNATIONAL CARGG TRAFFIC OF U.S. PASSENGER/CARGO,
ALL-CARGO AND SUPPLEMENTAL AIRLINES

Revenue on-Miles

(Miliions) _
At 1% Rate At 5% Rate
Year Forecast Increase Increase
If Elasticity = -2.0
1970 2,490 2,441 2,258
1975 5,317 5,212 4,823
1980 10,328 10,125 9,367
If Elasticity = -1.5
1970 2,490 2,453 2,314
1975 5,317 5,238 4,942
1980 10,328 10,175 9,599
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F. LOCAL SERVICE AIRLINES
1. PASSENGERS

Local servi:e passenger traffic has been increasing at a
very rapid and consistent rate for more than a decade. The
annual rate of increase 1955-1960 was 16.4%, and for 1960-1965
was 18.1%, for an annual average rate for the decade of 17.2%.
This trend has been the product of traffic growth on routes
served for a long period of time, of new routes and cities added
in a considerable expansion during the period, of trunkline sus-
pensions at many previously competitive points, and of increases
in the relative percentage of passengers carried by local service
airlines competing with trunklines. If the experienced growth
will continue at its 10-year rate, traffic will more than double
every five years, as follows:

LOCAL SERVICE PASSENGER TRAFFIC

Revenua Annual
Passenger-Miles Rate of Growth
Year (billions) 5-Year Period
1955 .535 '
1960 1.142 16.4
1965 2.621 18.1
1970 5.792 17.2
1975 12.800 17.2
1980 28.288 17.2

The price elasticity of passenger traffic on the
local service airlines appears to be considevably lower than
that of the trunklines. The first difference is the great
digparity of on-line passenger trip length, averaging 213 miles
for local service airlines in 1965 as compared to 701 miles for
the trunks. About half of the local service passengers are
connecting with trunklines, so that the local service portion
of their travel is a minor part of their total journey; if a
passenger on a through journey travelled the average distance
on each type of airline as above, the local service portion
would be less than one-quarter of the total. It appears
logical that, for this half of the local service passenger
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traffic, a reduction or increase in price for the local service
portion of the ticket alone would affect only one-quarter of

the total price of the through ticket, and its elasticity effect
would therefore be only one-quarter the amount otherwise ex-
pected.

Even for the half of the total passengers who ars on-
line, there is another factor tending to reduce the probable
price elasticity for local service passengers: the low absolute
dollar value of the ticket. The average local. service revenue
per passenger was only $16.52 in 1965, compared to $41.61 for
the domestic trunklines. A relatively small percentage change
in price, therefore, amounts to fewer dollars, and could logically
be expected to have a lesser effect on potentiel passengers.

Still a third factor tending to reduce the price elasticity
of local service pacsengers is their higher percentage of business
to personal travel, as compared to the trunklines.

When all of these factors are considered, the best approxi-
mation to the probable price elasticity for local service passen-
gers as a whole would appear to be close to unity. On this basis,
fare increases of 1 and 5 percent would produce the following
effects:

LOCAL SERVICE PASSENGER TRAFFIC
Revenue Passenger-Miles

(Billions)
At 1% Fare At 5% Fare
Year Forecast _Increase Increase
1970 5.8 5.7 5.5
1975 12.8 12.7 12.2
1980 28.3 28.0 26.9
2. CARGO

The growth of local service cargo has shown the same
general pattern as that for passengers, but at a higher rate

of increase, as follows:
- J5 - ,( .
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'LOCAL SERVICE CARGO TRAFFIC

(Freight, Express, U.S., and Foreign Mail
’in Scheduled Service) 1

Revenue Annual Rate
Ton-Miles of Growth for
Year (millions) 5-Year Period
1955 4.368
1960 9.760 17 .4%
1965 27.801 23.3
1970 72.978 20.3
1975 191.567 20.3

1980 502.863 20.3

Here, again, the elasticity of demand for cargo on local
service airlines is probably far less than frr the trunks. The
same factors are responsible: the relativel, short on-line
haul for local service carriers, the low absolute dollar charge
per shipment, and the higher percentage of connecting cargo
traffic with the consequently lesser influence on the total
charge of the local service portion of the haul. In addition,
because cargo generally is sent by professional traffic managers,
the advantages to the shippers of air speed and convenience
probably weigh more heavily than do small changes in unit cost
per ton-mile.

Assuming the price elasticity of local service cargo
is close to unity, the forecast traffic above would be as
follows with increased rates of 1 and 5 percent respectively:

LOCAL SERVICE CARGO TRAFFIC
Revenue Ton-Miles

(Mil1lions)
At 17 Rate At 5% Rate
Year Forecast Increase Increase
1970 73 72 69
1975 192 190 183
1989 503 498 479

Summaries of these forecasts, and of FAA traific forecasts

are shown in the accompanying tables.
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FAA TRAFFIC FORECASTS

AND AT 1 AND 5 PERCENT FARE INCREASES

Revznue Passenger-Miles

(Billions)
Fiscal U.,S. Inter-
~leax Domestic national
At Forecast Fares:
1965 47.3 15.3
1970 89.4 29.4
1973 126.0 41.5
1977 200.0 66.0
Ar 1% Yare Increasge:
1970 0l .3 29.0
1973 124.5 40.8
1977 197.6 65.0
at 5% Fars Increage:
1970 84.0 27.2
1973 118.4 38.4
1977 187.9 61.0
- 38 -

Total

62.6
118.8
167.5
2€56.0

117.3
165.3
262.6

i11.2
156.8
248.9
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FAA TRAFFIC FORECASTS

AND AT 1 AND 5 PERCENT FARE INCREASES

Revenue Passenger-Miles
(Billions) '

Fiscal
lear Domestic
At Forecast Fares:
1965 47.3
1970 89.4
1973 126.0
1977 200.0

At 1% Fare Increagse:

1970 2.3
1973 124,5
1977 197.6

At 8% Fare Increage:

1970 84.0
1973 118.4
1977 187.9

U.S. Inter-
national

- 38 -

15.3
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41.5
66.0

29.0
40.8
65.0

27.2
38.4
61.0

Total

62.6
118.8
167.5
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165.3
262.6
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G. GENERAL AVIATION

The best study of present and forecast general aviation
fleet and operations is that of the FAA, Since its forecasts
were for 1975, using 1964 as a base, we used the annual rate of
increase estimated by FAA for 1964-1975, and computed the growth
«t the same rate for 1970 and 1980.

The four major types of flying were classified by FAA
as business, commercial (including aerial application, air taxi,
and industrial/special), personal, and instructional, with a
sma’l number of others. A summary of totals (amplified by
clagsification in Appendix 5) is:

Number of Hours Flown
Year Aircraft {000)
1954 61,180 8,888
1964 88,742 15,738
Annual Increase 3.8% 5.9%
1970 121,870 22,311
1975 160,000 29,970
1980 210,050 40,310
Annual Increase 5.5% 6.0%

The estimated proportion of turbine-engine aircraft, beth
turbo-prop and turbo-jet, is only very approximate., As the FAA
report states, ". . .because of the limited data base currently
available, any projection of the future size of the general
aviation fleet must be considered as extremely tentative.' (p.80)
From the 306 actual turbine-engine aircraft in 1964, FAA estimated
that there would be 4,000 by 1975, of which 3,100 would be in
businesrs use, 800 in commercial use, and 100 in personal use.

Tf it 1 assumed that a constant number of such planes will be
added per year, the approximate numbers will be:

5/ Federal Aviation Agency, Office of Policy Development,
Economics Division. General Aviation, a Study and Forecase
of the Fleet and Its Use in 1975, July 1966.
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Number of Turbine-~

Year Powered Afrcraft
1964 306
1970 2,350
1975 4,000
1980 6,050

It is quite possible that these estimates are toc low.
However, the percentage rate of growth has been extremely
high during which turbine-powered aircraft have been used in
general aviation, and the hase period has been extremely short,
so that the methcd of projecting on experienced anmual per-~
centage rates of growth used elsewhera in this report does not
seem appropriate here. If tlre anuual rate of ircrease of 26
percent estimated by FAA for the period 1964-1975 were extendec
another five years, the number of general aviation turbine-
aircraft would more than triple tc exceed 12,000 by 1980.

H. FOREIGR AIRLINES AT U.S, AIRPORTS

The same basic factors affect the traffic and operzations
of foreign airlines at U,S. airports as affect the traffic and
operations of the U.S. flag international air carriers operating
between the U.S, and foreign countries. The major differences
in the past have been diverse trends that have altered the
relative sharing by airlines of different flags in the common
pool of traffic.

~ Up to a few years ago, the foreign airlines were gaining
in percentage of total traffic carried in and out of the U,S.,
as compared to the U.8. carrier share. This was generally pert
of a long-term trend from the post-World War II days when the
U.S. carriers began international operations at a level far
above that of the foreign countries which had been the scene
of active warfare, As a long-term trend, most of the increase
in foreign-flag operations was due to initiation of new routes
by new foreign-flag carriers, rather than to increasing shares
cf estahlished foreign airlines.

- 40 -
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This trend seems to have stopped in the last few years.
For the years 1962-1965, the percentage of U.8, carrier to
total traffic in and out of the U.S, showed a very small range
between 49.1 and 50.4 percent, with no discernible trend up
or down. Similarly, in the extreme¢ly important U.S,=-Eurpoe
market, the U.S. flag participation showed a small range of
values, from 39.2 to 41.3 percent, again with no discernible
trend.

In estimating future trends of foreign flag airlines,
therefore, the most logical assumption seewms to be that they
vill continue to carry very close to half of the total passen-
ger trafiic between the U.S., and foreign countries. Since
their types of aircraft, scheduling, and operations are
comparable to that of U.S. carriers, and the market influences
the same, we can forecast that the operations and traffic of
foreign flag airlines at U,S, airports will be equal to those
of U,S. airlines. If any charges are to be made on a non-
discriminatory basis for operations of aircraft at U.S. air-
ports in international traffic, therefore, the do'lar volumes
from foreign flag airlines should equal those from U.S, flag
airlines.
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1V, ABILITY OF PAY ADD]IYIONAL COST

A. GENERAL

A key question is whether, in wiaw of recent high air-
sine profita, thei:r future financia® <i:.1ity will enable them
to absorb the costs that may be incurrec for rux aolse allevia-
tion programs, without raising theivr prices s a¢ to pass on
the additional expenses to their cistomers.

As will be noted fror the more Jetai’ed analysis in this
chapter, our conclusion is that the proiected future picture of
the airlines -- trafflec, revenues, and expenses -- makes it
apLear likely that total revemues will comfortably cover total
expendituresz, including a fair return on Investment according
t> standarde of reascnableness estab'isned by the CAB, The
margin of profit is estimeted to .e above this level for the
next decade, and to fall somewhat below it further in the future
Of course, considering the large nurber of assumptions as to the
natiocnal economy and its trends and airline operations, the es-
timated margins can not be congidered as precise. What seems
quite clear jis that the zirliues are forecast to be able to
achieve theili approximately proper profit level.

However, un the same basis, 1. dore rut appear that the
8irlines will be financially ahle to =bsorb from profits any
unusual or large expenses not appearing in our assumptiors,
such &3 possiovly high-cnst noige zlleviation programs, It
therefore appears logical that, if such ccsts wara tc be levied
ageinst air tranrspurtation via the airlines, the airlines would
in turn pass on the nost to thelr traffic through higher rates.

There are, of course, a number of sossible claimants for
potential airline future profits. Labor is one of these, as
evidenced by the recent wage increases for mechanics and others.
Airports have also shown a strong upward pressure in their
charges to airlines, for the expense of other prugrams not in-
cluding noise alleviation., The Federal government has for many
years recommended to Congress a scale of user charges by which

Wy
<k S



to recover the cost of FAA airway facilities allocable to air-
line operation. Interest rates on loans have been rising, for the
airlines as well as for the rest of the national economy. Finan-
cing considerations are becoming more important for the huge new |
alrcraft equipment programs of the airlines, and consequent fi-
nancial demands for more assured rates of return and higher
equity-debt ratios. The rising price level for the economy in
general -- inflation -- can also cust airlines more in their
purchasés of fuel, goods, and services in the same common markets
as all other industries.

In the long run, airlines like other industries can
obtain their revenues only from their customers -- the travelers
and shippers. If they have temporarily high profits, and there
is resistance to price increases from the customers or from
the regulatory agency, they might currently absorb some added
costs without raising their prices. In the longer run, it
seems unlikely that the Civil Aeronautics Board would allow
the airlines to maintain a level of unduly high profits withcut
taking action in one or more of the regulatory arear of fare
reductions, added route competition, increased competition for
charters, etc.

In any event, it eppears likely that any substantial
increase in airline costs will be reflected in airline prices.
If this should not result ia an absolute increase in fares
and rates, then it would result in maintaining prices abova
the level to which they might otherwise be lowered in the
absence of the increased costs. As a practical matter, it
seem3 likely that the permutations and combinaticns of other
airline costs of varying magnitude and timing will be far more
inportart and will substantially blanket the probable eifect
of the coat of airport noise programs.

Airline profitability does not vary only with fare and
rate levels, cocts, and total volume. In dynamic growth,
operations must be projected by management with a long lead
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time ahead of the development of traffic, and many long-term
expense commitments are made. The extent to which the estimat:
traffic in fact later materializes, and the projected unit cos
are achieved, is always problematical.

It should also be pointed out that this chapter makes
an analysis of probable future airline traffic and operations
at a level of fares estimated tn remain constant in terms of
1966 dollars. It does not, as did the previocus chapter on
traffic effects, pursue the analysis into the possible financi:
results of increasing fares and rates. If rates were to be ra:
and traffic did as a consequence decline, alrline operations a
capacity provided would presumably also change as the manageme:
adapted their service levels to the changing traffic volumes.
Under these circumstances, of course, expenses would also dift:
from those based on the assumptions stated in this chapter.

The specific question to be resolved here is whether the
projected revenues of the ai~ carriers will be sufficient to re
cover the total costs of providing the capacity to service the
traffic, to absorb such increases in those costs as may reasons
be forecast, to provide an adequate return on investment, and t
leave a margin from which the costs of airport noise alleviatio
could be wholly or partially defrayed. In the case of the loca
service carriers, the impact upon likely subsidy levels must &zl
be considered. '

In the tr2atment of each of these elements, there are cert
basic asjumptions which must be made. Traffic development and
its responsiveness to price changes 18 treated elsewhere ‘n thi
study. Given the projected levels for the various kind. of air
traffic, the capacity requirements necessary to provide adequat
service are readily determinable, witnh variations in load facto
the primary reflection of the impact of competition. In other
words, a given traffic level coculd be accommodated by a single
carrier serving a route with less available capacity than with
two or more carriers. With the present levels of competition,
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where multiple carrier operations exist on virtually every high-
density route, the load factors used in the analysis must and
do suggest certain amounts of unused capacity, which will vary
with the nature of the operation (trunkline as against local
service, for example) and with the amount of traffic density
which cen reasonably be anticipated.

Another factor is the tendency for air carrier urnit costs
to move upward, after taking into consideration increases in
efficiency. The high percentage of airline cosis which is
comprised of labor and manpower outlay gives substantial leverage
to this tendency, since the generally high level of skills in-
volved has buttressed the bargaining position of the several labor
groups. Intense competition for qualified personnel, in the
case of carrier operstions, and for the product of their work,

in the case of ailrcraft manufacturers, will undoubtedly continue
to affect virtually the entire spectrum of air carrier costs.

A third factor is the problem of fleet mix, complicated
by continuing technological change. It is virtually impossible
to forecast the number of "jumbo' jets of the B-747 type that
the domestic trunk carriers will individually decide to o-erate;
reasonable assumptions must be made, with the high-capacity iets
reserved for high density markets, and jets of the present
families deployed in proportions roughly similar to those pre-
vailing today. It can also safely be assumed, irrespective of
the intensity of passenger demand, that piston and turbo-prop
equipment will be phased out, with some portion of the latter
remaining in short-haul local service markets.

Within these broad areas of inquiry, the future p.cofitability
of the air carriers, or their capacity to absorb costs beyond
those projected, is summarized in the follcwing table:
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Return Element Required:

Domestic Trunks

International

All-Cargo Services
otal

Net Income:

Domestic Trunks

International

All-Cargo Services
otal

Exce.s (Shortage)
of Income

Subsidy Needs -
Loca. Service Carriers

£104
263

$549

190

it

.

$543 $ 681

223 383
35%3 3176%3
$21 § 119
$ 47 $ 24

NOTE: Future data summarized from Appendices 8E, 8G, 9D, 9F,

10G, 11A, and 113.
all-cargo services"

because A

1965 detai ed breakdown not comparablc
for future years include allo

cations for operations of all-cargo aircraft among domesti
trunk and international carriers, in addition to reported
exclusively all-cargo domestic and international airlines.

Under the FAA forecast, the traffic level we have prcjected

for 1980 would be achiesed three years earlier, in 1977.

1f

their estimated annual rate of increass of 12.2 percent for pre-
vious yeare continued to 1980, total traffic would have grown
by 41 percent tu 375 billion revenue pagsenger-miles.
likely that auch a large increase would be carried at a slightly
higher load factor oif probably one percentage point, but that
the continuing 1ise in paxiies paid for airline manpower and

material would elmost keep pace as it has done historically.

It is

The

final results ~f achieving the FAA traffic estimates by 1980
financial status
sorawhat, leaving them with a reasonable return after paying

would probably therefore improve the airlines'

all forecast costs,

I¢ can be seen that for the next 15 vears as a whole the
!ndustry shows no projected profit available for the absorption
of an additional large cost element without price changes, nor
does it appear to be headed for adverse financial problems
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foreseen in our underlying assumptions.

B. TRAFFIC

Elsewhere in this study, forecasts have been made of the
traffic which can reasonably be expected in 1970, 1975 and 1980
by the domestic trunks, the local service carriers, the inter-
national carriers, and the all-cargo carriers, domestic and
international. These forecasts represent the market potential
for air travel and air carriage, based on historical and existing
trends, and assuming a continuity in marketing effort, competition,
and public acceptance. These levels have been used in constructing
the traffic flow for determining gross airline revenues in the
respective forecast periods.

C. REVENUES

Even though an unchanged fare in an inflaticnary market
i3 a reduced fare in real terms, it ir unlikely that airline
fares and rates will be permitted to move upward with general
price trends; rather, there wiil most probably be pressures
for fare reductions. Accordingly, increases in airline revenues
will result almost entirely from growth in traffic. ‘It should
be b.rne in mind that traffic growth beyond the levels projected
here would subject whatever additional profits were produced to
corresponding pressures for fare reductions.

D. CAPACITY

It is in this area that the maximum leverage to profit in-
creases could exist if any air carrier were in a true monopoly
position. Considering the unused offered capacity which character-
izes air carrier operations, the monopcly carrier could increase
capacity at a substantially slower rate than traffic growth,
achieving greater seat utilization at modest increases in passen-
ger servicing costs.

This is not the situation which presently exists, nor is
it likely in the future. Multiple-carrier competition is the over-

«@;
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whelming rule rather than the exception, and with the peaking o
passenger demands, on a daily, weekly and seasonal basis,
competing carriers must provide service which will show extreme
variations in load factor, and must design their capacity plans
to achieve an over-all performance which will hopefully be
profitable. The average load factors used herein are those whi:
can reasonably be expected, by type of service, and are based
upon assumptions of continuing competitive effort. Pressures
by the airlines to drop low-density points or to concentrate
upon the more lucrative markets will undoubtedly continue. The:

effect, however, is already in part reflected in historic lcad-
factor data.

Minor variations may be expected, especially as between
individual carriers. The impact of high-volume jets cannot yet
be accurately measured; the stimulus of jet convenience in
short-haul markets is another unknown. Given the load factors
assumed, the required seat offering is readily determinable,
and the application of the projected fleet mix by type of servic
permits the projection of operating programs.

Aircraft utilization, up to a certain level, is also a
lever to additional profit. However, the rates of daily utili-
zation shown are believed to reflect the best levels possible
for the various segments of the industry, after taking into
account ground-time requirements, passenéer preference for

time-of-day, stage length, and such other factors as affect
usable seat-mile procduction.

E. METHODOLOGY
Appendices 6A through 11B and their accompanying notes

show the method for developing the estimated profitability for
each segment of the induatry, and the sources of the data exmploy

F. CONCLUSION

We believe that the airlines cannot in the long run bear
any substantial cost of airport noise programs out of profits.
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Their only source of income is revenues from passengers and
shippers. Their profit margin over a failr rate of return is,
over a period of time, relatively narrow compared to their level
of expenses -- a surplus in 1970 and 1975, and a deficit below
a fair return in 1980 of about $166 million on a gross transport
revenue of some $20,800 million,

Agair, despice all the variables in absolute levels of
future experses and consequent margins under prcbable revenues,
the key consideration in this analysis is the effect of the
different assumptions on traffic volume. It appears likely
that, unless airport noise program coats would be large in pro-
portien to all other expenses, their actual effect will be con-
cealed by large changes in all other cest variables. In addition,
it seems that in the long run the CAB will use some of its regu-
latory powers to limit the upper level of profit margins. It
therefore appears at this time to be logical to assume that thne
airlines would pass on to the customers the full long-term cos*
of airport nolse programs with which they might be charged, ei.her
in raising the absolute level of fares and rates, or in not de-
creasing them commensurate with possible reductions in ccst levels.

In any event, the forecast financial condifion of the
airlines is comfortable. Their revenues seem likely to cover
foreseeable expenses and provide profits to give them a reason-
able return on their investment approximately equal to the guide-
lines established for them by the CAB,

G. EFFECT OF ADDED COSTS ON GENERAL AVIATION

The extremely great diversity of general aviation air-
craft and operations makes it difficult to estimate the effects
of levying added charges on them to help pay for airport ncise
programs, Sizes of aircraft vary from small single-engine pis-
ton planes up to twin-engine turbojet aircraft comparable in
capacity to those of local service airlines. Uses vary, from
private and instructional planes making local flights to cor-
porate aircraft on long-distance trips, and including special
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indugtrial uses such as surveys and aerial application of
chemicals.

Similarly, there is wide variailon of costs. There .
differences in fuel consumptibn and types of fuel, and the us:
of professional salaried flight personnel or operation by ttle
owner of the plane without payment. Of more importance when
congldering possible additional costs for new programs to all
ate noilse 18 the great variability in the manner that airpor:
charge general aviation landing fees. Some of them charge no
at all, often desiring the traffic as a contribution to the
locality's economy or for sales of fuel and other services.
of the largest metropolitan airports charge high fees, with ¢
objective of excluding as many general aviation operations as
possible from crowded airports, to leave more capability to
handle airline flights. Most airports fall between these exr
charging individually in accordance with their own policies a
speclific sitvations.

In addition, most general aviation flying is not on
commercial basis comparable to the airlines, Most of their p
poses are not to produce a cash income, or to service generai
public transportation needs, Their accounting methods reflec
this, weatly without a revenue side to their ledger, and with
widely varying costing methods. We will therefore not estima
the financlal results of increases in cost on their profit-a
loss accounts, but simply illustrate the order of magnitude o
such cost increases if applied on some uniform basis of charg

The number of landingsand take-offs annually per air
craft, on which airport charges might be levied, is also vari
Th: broad general aviation average is about 90 to 100 per air
crasft per year. In 1962 it was 87, but since instructional £
ing performs many landings and take-offs in proportion to num
of aircraft -- perhaps four landings per single trip with pra
operations -~ the remainder of the general aviation fleet pro
averages about 50 per year.
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The accempanying table shows illustrative landing fees
for a number of typical general aviation aircraft, and the change
which would result from a surcharge of one dollar p~-r landing.
Obviously, these illustrative prices are relatively insignificant
for any one general aviation aircraft. The total yearly charge
has been calculated for an average of 50 landings per aircraft.
However, it should be pointed out that only the turbo-jets are
the type causing such noise levels as to lead to possible airport
noise programs in the future. The number of such alrcraft in the
general aviation fleet is very limited, estimated by FAA to total
only 1500 in 1975. Their estimated annual utilization in 1975
is also forecast by FAA to be 753, so that, if they average two-
hour flights, the number of annuval landings per aircraft would
probably be just under 400, and their applicable dollar values
would therefore be about eight times that showv in the table.

If charges were levied on the basis of fuel used, and
if texes were applied only to jet fuel for noise programs, the
volume of operations on which taxes are collected would similarly
be very small as a percentage of general aviation operations as
a whole,
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V. ALLOCATION OF COSTS TO PUBLIC BENEFITS

A, BASIC APPROACE

The argument is often made that there are economic,
political, national defense, and other benefits to the general
public from air transportation which would justify a polilcy
that some or all of the cosi.. of programs to alleviate alrport
noise in the United States should be obtained from the general
tax revenues of the Federal Government. Before establishing or
rejecting such a policy, this argument must be carefully
examined and resolved.

In analyzing and allocating the costs of new programs to
alleviate aircraft noise around airports, a major initial con-
sideration is identifying the benefits of air transportation.
Both the benefits and the beneficiaries are of two kinds --
direct and indirect. The direct beneficiaries are the passen-
gers and shippers who use aiicraft, and their benefits are
primarily the consequences of their time savings, when accom-
panied by adequate safety, comfort, availability, capacity, and
reasonable pricing. Another major type of beneficiary may be
the general public who receive indirect benefits from the added
traffic and economic activities accompanying air transportation.

1. Direct Bei eficiaries

This analysis is from the point of view of economics.
First, it must be pointed out that econowmics is only one aspect
of life in the United States. There exist other major aspects =--
social, political, psychologicel, national defense, international
ralations -- each of great weight in any policy decision, and
often of greater weight than economics.

Second, as far as economic theory 1s concerned, air
transportation must be considerad within the framework of the
American free enterprise system. The totegl market is composed
of very many completely free potential crnsumers of goods and
gervices, each deciding what to purchase, ir what quantities
and quglities, and at what price, as se 218 best to h. ;elf.
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Likewise, these goods and services are provided by many poteutial
producers, sach using his own initiative ard managerial judgment
as to what quantities and qualities of commodi‘ies or services
tc produce and at vhat price.

Within this system, pricing i{s & key mechanism. Each pro-
ducer establishes his prices in view of his own costs, the prices
set by his competitors, and what he thinks the market will pay.

He purchases all the factors of his production in common markets --
labor, capital equipment, supplies, managerial ability, advertis-
ing -- whatever he believes he requires for his production. The
sellers of these factors of production are also in common markets,
to sell or withhold their factors among all potential purchasers.

Obviously, this is an ideal and theoretical statement of
the free-enterprise market-centered economy, and is subject, of
course, to m&ny practical qualifications and limitationa includ-
ing non-ecoaomic ones. But basically, any single producer must
buy all his factors of production; nothing of value is willingly
given to him by anyone else without charge; and in order to stay
in business he must receive from his customers at least sufficient
income to pay for all his expenses.

In air transportation, as in all other industries, this
means that the producer pays for all his costs of production.
In turn, he charges his customers prices such that he grosses
at least enough income to pay for all these costs. On this
basis, air transportation should pay for all the costs it
legitimately incurs -- including the properly allocable costs
of such services as airports, airways, and noise programs, as
well as those normally paid for without question such as labor,
aircraft, fuel, interest on loans, etc.

However, when we look at the practical world of trans-
portation as it has developed up to now, in its full context
of political and social developments as well as economic, we
find the widest range of payment practices. For example, some
capital facilities are financed privately, such as railways
and pipelines, while others are provided by public agencies,
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such as highways, waterways, airways and airports. Of the
publicly provided facilitics, some are fully paid for by the
users as a whole, as for highways, scme not at all, such as
for inland waterways, and socme in part, such &s airways and
alrpcsts.

The first step in our analysis, then, is to identify the
direct beneficiaries and evaluate the benefits to each. In this
instance, those who specifically cause the costs are easy tu
identify. The only source of noise is the aircraft landing and
takirg off at the airport, particulary the jets which make the
noise problem so acute as to require prcgram expenditures. The
direct beneficiaries of these aircraft operations are the users --
passengers, shippers, airmail, and general aviation operaters.

2. Indirect Beneficiaries

In addition to direct benefits, th~re arc, throughout our
economy, indirect benefits. Indirect beneficiaries are more
difficult to identify with precision to measure their specific
benefits. Among them are the airlines, who operate the bulk
of che commercial aircraft, who are the channel th:rough which
most of the direct beneficiaries pay, and who share the benefits
of air cransportation through profits and increases in the value
of their equipment and enterprises. Some of the nearby property
owners may also be beneficiaries, if they own property whose
valie may increase for industrial or commercial purposes be-
caure 1t is cl’ose to the air transportation activities; other
property owners, particularly those whose property is used for
residential purpuses, are more likely to suffer rather than benefit.

(%, 2 broader scale, whole localities may be beneficiaries,
in the sers. that their economies are better off with modern air
transportat.on thun without it. Probably most such benefits are
competitive in nature, on the basis that if the locality is
witnout jet air transportation it may lose out to competitive
warkets who have it. This is the practical reason why, for
example, there 1is rivalry between neafby airports such as
Baltimure and Washington. At each airport, the airlines and



concessionaires employ personnel whose payrolls are spent in
part in the locality; incoming passengers spend at tlie airport
and at hotels and restaurants in the cities served; coaventions
are promoted to do the same in larger groups; local businesses
c&1 increase their volume by greater accessibllity to customers
and from suppliers.

However, air transport as an industry in this respect
does not differ from any other economic activity. Localities
also try co induce industrial plants and other facilities to
build in their area for similar benefits, often through some
type of subsidy such as tax exemptions.

Still broader are the benefits to the nation as a whole
from the advantages of the faster air transportation of the
jets which cause the major noise problems.

However, the national economy as & whole also benefits
from increases in individual advantages from other segments of
industry and consumer purchases. Industries such as the travel
industry and its components increase their volume and often
decrease their unit costs when air transportation and its benefits
increase, but: they also do so through increases in other trauns-
portation activity such as private automobile traffic which does
not thereby deserve a 'subsidy' through charging off some of its
cost to public benefits and the public taxpayer. Similarly,
manufacturers and others who ship by air benefit the economy,
through better service to their customers or through the re-
duced costs cf a more rapid and efficient distribution system,
but, again, no more justified for subsidization of air transpor-
tation than improvements in the railroad or trucking industries.

The measurement of secondary benefits generally is still
in a rudimentary state of development. One of this type of
attempted measurement is the 'multiplier'" effect of any economic
activity spreading out through the entire national economy. It
has been estimated, through aggregate statistical methods, at
about 2 -- that is, one dollar spent directly on or left with
consumers by tax reduction, in turn causes purchases of services
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and goods of about two dollars in industries throughout the

country;ﬁl Another technique, being developed on a much more
precise quantitative basis, is input-output analysis, in which
a matrix 1s developed showing the total interlocking purchases

and sales between all major classifications of industry.

Of course, noise around airports is in the nature of a negative
benefit rather than a positive good. It produces a cost to members
of the public in the affected areas, while it is allowing a specific
and privata benefit to the producer. In an illustrative analogy,
it is comparsble to a steel mill or oil refinery which, in the
pursuit of its own aims, may add to the pollution of air and
waterways bty burning some of its waetes through smokestacks and
dumping other industrial wastes into rivers. Large segments
of the public consequently are penalized by higher cleaning
bills, increased lung ailments, added expenses in obtaining and
purifying water, loss of recreational uses of rivers, etc. In
order to reduce or eliminate these public costs, the mills might
be required to add special devices to their smokestacks, and to
process their waste materials other than by throwing them raw
into the rivers. Should the Federal or othsr governments, and
through them the general taxpayer, be required to pay for such
devices on private facilities?

This is a basic public policy question of whether any pro-
ducer, in the course of his production, should burden the genersl
public with the indirect costs of his processes, or whether he
should bear these costs and then charge his customers for them
through his prices. Aside from the short-term practicality of
sudden expenses, it appears that the same long-term public
policy is involved in airport noise programs as in the
amelioration of other industrial processes such as smog, garbage
dumps, water pollution, etc. The costs of rnoise at airports
should be consistent with all other public policy -« to charge
the cost of 111 effects of industrial processes to the producer
>f the ills and through him to the purchaser of his products
through the normal pricing mechanism of our economy -- or to
allow him to dispose of his industrial wastes in a wav to

3/ Economic Report of the President, January 1964. 4@;}
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minimize the cost to himself and his customers, and make the
public at large pay for correcting the consequences.

B. NATIONAL DEFENSE -

Another argument frequently advanced as to why the gene—al
public should bear some of the costs of air transportation is the
national defense and military standby value of airlines, airways,
and airports. There can be no question but that these are all
valuable to the nation. The basic question 15 whether or not
they are different in principle from the value of other national
resources. Again, we may take the parallel case of a steel
mill or oil refinery. Both are of great importance to the
national defense posture of the country. Should the ccst of
these installations therefore be charged off in part to the
public benefit, and be subsidized by taxation or other special
treatment? When looking over the tremendously complex and inter-
woven structure of our national economy and the large number of
facilities essential to our natjonal welfare and survival, it
would appear that most industries would be eligible for subsidy.
On this basis, it does not appear that air transportation is
unique in its essentiality to the national defense. It should
therefore operate the same as the rest of private industry in
this respect -- bear all its own legitimate costs, and charge
them to its customers through its pricing system.

Of course, current operations of military aircraft at
civil airports are a legitimate cost to the public interest,
and allowance should be made for them. This is recognized in
FAA studies of user charges, and appropriate adjustmeuts have
been included in its proposals for recovery of costs through
fuel and other taxes.

C. USER CHARGES AND THEIR EVALUATION

As a part of this analysis, we made a study of the ways
in which other traasportation and natural resource developments
have treated the same problem of allocating responsibility to
public benefit.
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Most such analyses center on methodologies by which to
allocate costs and benefits against multiple-purpose projects,
as water resource developments (navigation, irrigation, hydro-
electric power, flood control, water supply), airways (civil vs.
military use), highways (vehicles of different characteristics
and classifications), and costing of rail and motor carriers.
In general, these methods are used in situations where allocations
must be made between several objectives of a project. In dealing
with the costs of airport noise, however, the purpose of the
project is the single omz of servicing alrcraft traffic.

For allocating between actual airport users as compared
to the general public, the major analytical idea appears to be
the establishment of yardsticks of benefit. This, however, is
primarily to analyze, in each specific case, the benefits to
non-alrcraft operators at the airport and in its vicinity, such
as industrial airparks or other special facilities that depend
on the airport activity and which can afford to pay additionally
for the greater benefits produced by the operation of noisier
aircraft.

Other methods that have been applied are for the alloca-
tion of costs and benefits as between various groups of users,
and not for responsibility to the general public taxpayer.

None of the agency literature examined contains a specific
economic rationale for allocating any proportion of transportation
costs to the general public. Waterway development, as one part
of multi-purpose projects, calculates user charges which are then
in turn translated by the agencies into Federal sponsorship and
payment. Airways allocate between civil and military on the
"quantity of use" method, with the military share borre by general
taxation, Highways are paid for entireiy by fuel taxes and other
user charges. Railways receive no subsidy, and now probably pay
out relatively more in all kinds of taxes than other modes. In
short, no agency has a formula specifically designed to calculate
and economically justify Federal subsidy.

- 59 -



——d )

-

- -

<. Gy oy -

e mnarnt
[

L s 1 B
¥

There 18 no indication in the ageucies' material as to
whether no consideration wha“ever was given to the problenm of
allocating some costs to the general public, or whether the prob-
lem was considered and it was decided that such allccetions should
be omitted. In large part, the historical development of agency
programs, with their social and political backgrounds &¢s embndied
ir their legislative histories, has tended to make them feel it
would be somewhat academic to justify existing practices. In
part, conscious concentration on cost-benefit analysis is a quite
recent development and even later has been *the development of the
Planning-Programming-Budgeting System. However, it appears logi-
cal to infer that, 1if fairly clear rationale had been found by
any agency to justify allocating some of its costs to the public
benefit, sufficierntly for explicit charge to public taxation,
it would have found its way into a written methodoiogy.
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APPENDIX 1

DERTVATION OF ELASTICITY EFFECT EQUATION

The equation for traffic, fares, and the elasticity

of demard, is:

Traffic = (a constaat) x (Fares)3158t1°1ty

or T = aFE

or log T= A +E logF

In calculating elasticity, we can usually st art with per-
centages, as, before price changes, Traffic = 10( .0 and Fares =

100.0; 1log T &nd log F are therefore each 2. The above equation
then becomes

2. =A+ 2.E
If E = -1.28 as computed by the CAB staff, then
2.00 = A - 2,56,
A = 4,56
log T = 4.56 + E log F

Similarly, the equatiun can be solved for any assumed value of
E. Then, when we use the original equation, a fare increase
of one percent makes F = 1,01, and a fare decrease of one per-
cent makes F = ,99. Solving the above equatiun for various
elasticities, and assuming fare increases of 1, 2, 3, 4, and

5 percentige points, produce the following table of values by
which to muitiply traffic forecasts for assumed changes in
fare levels:

PERCENT RATIOS OF TRAFFIC

Price Fare Increase of -

Elasticity o 1% 2% 3% 4% 5%
-1.28 100.00 98.80 97 .48 96.29 95.10 93.95
-1.5 100.00 98.52 97.07 95.66 94.29 92.94
-1.6 100.00 98.42 96.88 - 95.38 93.92 92.49
-2.0 100.00 98.03 96.12 94.26 92.46 90.70
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FORECAST METHODOLOGIES

We may make four main groupings of the methodologies in the
literature of air traffic forecasting, as they relate
to the place of price elasticity of demand in the overall approach.
They are (1) those that specifically give weight to price elasticity
of demand; and of those that do not do sc, {2) those that project
trends at assumed prices, (3) the theory of innovation cycles in
the development of new aircra€t, and (4) the analysis of the

probable market, or ''cell! theory.

(a) Specific weight to price elasticity of demand

(1) Bo Bjorkmanl/ presents a large number of measuremen..
of price elasticity of demand in markets within Europe
and between Europe and the U.S. The elasticities range
from .7 to 3.4 as follows: .7 for North Atlantic

travel by European low-income passengers, 1.0 for

North Atlantic travel by U.S. high-income passengers,
1.6 for traffic flows to and from Paris, and for a
specific domestic Swedish market, 1.8 for another
domestic Swedish market, 2.0 for still another, 2.2

for summer traffic to the ceatral Mediterranean area,
and for a domestic Danish market, 2.8 for North Atlantic
travel by European high-income travelers, and 3.4 for

s summer domestic Danish market -- a median value of
about 1.9.

Bjorkman distinguishes four types of elasticity:
the elasticity of total travel demand, within which
air fare is a part; competitive elasticity, referring
to the distribution of traffic between competing modes
‘of transport; internal elasticity, referring to the dis-
tribution of air traffic by different classes and different
fare categories; and income elasticity.

He also notes five cautions to be observed in
analyzing elasticity of demar.i: allowance for a
possible time lag which may be needed for the market

1/ Bo Bjorkman, Methods of Research into the Elasticity of Demand
of Air Transport, July 15, 1964.
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to adjust to a new fare; allowance for the grc th of
traffic normally occurring for other reasons without
any fare change; possible temporary capacity limitations
when there is » sharp increase of traffic volume; changes
in comfort or 3¢rvice that may accompany fare changes;
and changes in fare structure where lowering the besic
fare may radically affect the volume of use of previous
special and promotional fares.

He also states that basic fare changes in the order
of magnitude of up to five percent may go practically
unnoticed by the public. Since most annual fare changes
are smaller than five percent, this suggests to us that
there may be difficuities in statistically measuring
close correlations of fare and traffic due to loose and
sluggish reaction of potential travelers to small fare
changes.

(2) Fred Turner, ac SAAB in Sweden in 1962, made a

study of U.S. development from 1947 to 1960.2/ His
conclusion was that price elasticity was -1,15, as com-~
pared to an income eiasticity of 1.67 measured in GNP,
This relationship is of the opposite order of importance
of these two factors as found by the CAB staff (-1.28 for
price elasticity and 1.16 for income elasticity, plus

a trend variable although on a different basis of
measurement) .

(3) Vallace made a study of the 40 top city-pairs in

the U.S. separated by 1500 miles or more.d’ His findings
were that 35 percert of the growth was accounted for by
price decreasea, 3! percent by service improvements such
~as faster flights ¢ d other advances, and 30 percent by
growth in real per-capita income. However, in the top

Elasticic of
for the IATA July 1964.

Dr. W. M. Wallace, The Demand for Airline Travel, for the
Boeing Company, April 22, 1964.

quoted in Baorkmnn above, and in Stephen Wheatcroft,
emand for North Atlantic T:avel a study made

-
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twenty transcontinental city-pairs, his findings were
that price decreases accounted for over 75 p<rcent of
the total traffic growth, that increased speed and
non-stop range showed no effect in the formula, and that
all non-price factors in total accounted for only 25
percent of the growth. These two results are difficult
to reconcile, for if the twenty transcontinental city-
pairs out of the aggregate showed such a high infiuence
of price, then the others of the lcng-haul city-pairs
must have showed a very much lower effect than the
average of 35 percent growth due to fares.

{b) Trend Projections

(1) The CAB staff 1959 forecast used a statistical trend
method.&> Fares were considered as a stated set of
levels without specific weight given to the effect of
price elasticity as such; it was assumed that both firs:~
class and coach yields would remain at the 1958 level,
and that the change in aggregate fare level would come
only from the increased percentage of coach service.

The variables used were number of airline revenue
passengers per 1000 U.S. population, number of airline
miles fiown per person, fare deflated by the Consumer
Pricc .ndex, average fare of railroads (for, at that
time, diversion of travel from rail te air was important),
per-capita disposable personsl income, and a net trend
for the influence of safety, comfort, convenience,
speed, schedule reliability, and other factors.

The CAB staff also noted a number of difficulties,
in addition to the usual assumptions on future economic
activity and possible wars: that the coming advent

4/ U.S. Civil Aeronautics Board, Offfze of Carrier Arcounts and
Statistics, Research and Statistics Division, F.recast of
airline passenger traffic in the United States: 1959-1965,
December 195Y.
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of jets might constitute such a revolutionary change
as to alter historical relationships; that if there
were significant changes in airline fares they could
have a large effect on traffic, and that judgment is
involved in evaluating and selecting the factors to be
considered in forecasting.

(2) LeFevreil stated that transportation has growr in
the long-term S-shaped Gompertz growth curve. He be-
lieves that the usual analysis relating transportation
volume to any economic index such as GNP, by any type
of regression trend, is in error. He concludes that
there is no linear or uvther relationship over a long
period of time. His theory is basically that the
underlying factors cause growth of transportation in

a practically invariable pattern cf youth, maturity,
and age, that each mode within the total follows this
pattern, and that, as an inference, price as a separate
factor other than what is inherent in the life-cycle
of an industry, is of little independent effect.

(3) Craigg/ tried several methods before confirming
the cycle theory explained below. He worked out a
relationship betw:en GNP ana ;*assenger revenues, and
forecast future traffic on the basis of assumed GNP
growth, at a fixed fare level; :‘hen charted total
intercity travel by all modes p:r unit of GNF; and
then projected a second-degr:-¢ - ‘rve of pcr capita
expenditures for U.S. domes: ¢ ~1:line travel to per
capita GNP,

(4) Besse and Deamnezl revicived a large number of
methods used by U.S. and foreign forecasting methods.
These included those used by airlines - Aer Lingus,

5/ William F. LeFevre. Dzatermining Transportation Trends by
the Gompertz Growth Curve,

6/ Thomas R. Craig. The Catlook for th. U.S. Domestic Airline
Industry Through 1957. August 11, 1964 .

1/ G. Besse and G, Deamas. Forecasring for Air Transport -
Methods and Results - Institut dt Transgort Aerien. 1966.
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Air France, El1 Al, BEA, Canadian Pacific, MZA, Qantas,
and United; manufacturers - Boeing, Douglas, Lockheed,
Hawker-Siddeley; airports - Port of New York Authority,
London, Amsterdam, Copenhagen, and North Rhine-
Westphalia; and government and other bodies: CAB,
European Civil Aviation Conference, and the Swedish
PFoyal Board of Civil Aviation.

The methods covered a wide range of variables to
be considered: economic factors included GNP, income,
level of sales, imports and exports, nunber of private
automobiles, money in circulation, population, number
of families, regional growth rates, sociological data
such as education and profession and so on, urbanization,
population density, standard of living, ratio of people
employed in services compared tc total working popu-
lation, etc; transportation factors used in various
methodologies included average fares, surface and air
fares, respective advantages of competing modes of
transport, non-scheduled airline services, rate of
pen:tration of air to surface, analysis of tusiness
and non-business travel separately, relative speed of
air to surface, route structures, trends of income
spent on air travel to total, introduction of new air-
craft and surface transport equipment, facilities for
tourists, convenience, speed, comfort, experience in
alr travel, ease of access to airports, degree of
accessibility of surface transport, etc.

(c) The Cvgle Theory

Analysts at The Boeing Comgany have developed a theory
of aircraft innovation cycles.-/ It is basically that
there has been a series of approximately nine-year cycles

8/ William M. Wallace. An Analysis of the U.S. Domestic Air
Travel Market 1926-1960 (with a forecast to 1967), and
T.F. Comick and W.M. Don Wallace. Forecast of United States
Domestic Airline Traffic 1961-1975. August 1961.
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of technological development in aircraft, within each of
which there has been a repetitive pattern of traffic grouwth.
The first phase was from 1927 to 1936, with an average

annual growth rate of 67 percent, a second phase from 1937

to 1946 with a 34 percent annual rete of growth, and a

third phase from 1948 to 1957 with a 17 percent annual growth
rate. This theory forecast another cycle to 1967 with
another halving of the previous cycle's annual rate of growth
to between 8 and 9 percent, and then a fifth cycle beginning
some time after 1967 with an annual rate of growth of about
four percent.

The cyclical increases were attributed to a variety
of expansion factors based on design innovations, such as
long, medium, and short-range versions better adapted to
new routes; tapping additional areas through new performance
capabilities and better aircraft to appeal to the passenger
market; and the development of aircraft that were larger
and with more seats that were therefore more economical
to operate and permitted lower real fares.

(d) The "Cell" Method

The Port of New York Authority is the leading advocate
of a forecast methodology based upon market analysis and
projection.gj Their 1957 theory developed and projected
the method, concluding that family income is the strongest
single factor associated with differences in travel among
individuals; that passenger age and family situation is an
influence; that occupation is of weight; that most travel
is by auto; that the choice of transport mode depends
upon both distance to be traveled and number traveling
together; and that most trips are for personal and pleasure
reasons (a‘though not by air). This method broke the entire
travel market into 160 personal travel cells by age,
occupation, income, and education, and into 130 business

9/ The Port of New York Authority, Aviation Department, Forecast
and Analysis Division. Forecast of the United States Domestic
Air Passenger Market 1965-1975. January 1957; and Norman L.
Johnson. Forecasting Airport Traffic. April 22-24, 1964.
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travel cells by occupation, industry, and income. Personal
travel was projected at a logarithmic ratc by the reduction
of non-fliers from 100 percent in 1935, to the percentage
found in a 1955 survey, to 10 percent as a long-term minimum;
business trips per 1000 were projected to Increase at the
annual 1935-1955 rate arithmetically into the future.

This method concludes that the relationship between
alr travel and basic economic indices is neither clear
enough to be defined in specific quantitative terms, nor
that past relationships even if definable can be assumed
to continue indefinitely into the future. By contrast, it
believes that the composition of the air travel market is
extremely stable over a long period of time, and that pro-
jecting the cause-and-effect relationships of the character-
istics of market segments within each ''cell' will give a
more reliable approach to air travel forecasting.



APPENDIX 3 i
Page 1 of 9 f

CAB STAFF METHODOLOGY

(a) The Formula

One of the greatest practical advantages of the CAB method-
ology for our purposes is that it gives explicit mathematical
weight to the influence of price elasticity of demand. It pro-
duces three estimates of traffic volume, the values of which
differ only because of different assumed airline passenger price
levels. The three forecasts, extended to 1980 on the basis of
computational factors furnished br the CAB staff beyond their
pubiished 1975 d-.ta, are as follows:

Billions of Revenue Passenger Miles
Year Forecast A Forecast B gorecast C

1964 (actual) 41.7 41.7 41.7
1970 62.5 69.2 75.7
1975 84.4 101.3 118.9
1980 111.0 143.1 180.0

The CAB staff considered a large number of factors with
possibie effects on air traffic forecasts:

"The 1ist of gossible causes is impressively long:
(1) the price of air passenger travel; (2) the prices

of close substitutes for air passenger travel, and in
fact, the prices of all other goods since the potential
consumer of air travel must decide between purchasi

air travel, some other good, or saving his money; (3

the level of income and woaith; (4) Yopulation, == that
is the number of potential air travelers in the right
stage of the life cycle; (5) the quality of air transport
service, that is, its speed, comfort, safety and con-
venience compared to alternative means of transportation
and commnication; (6) psychological attitudes toward

air travel versus other means of travel, for example,
fear of air travel; (7) consumer expectations as to
future prices, etc.

"This list is far from complete. . ."l/

L memsme o o e

1/ U.S. Civil Aeronautics Board, Bureau of Accounts and Statistics,
~ Research and Statistics Division. rorecasts of Passenger Traffic
of the Domestic Trunk Air Carriers, Domestic Operations
Shceduled Service, 1965-1975. September 1965. pp.23-24.
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As a result of examining these factors, the CAB staff
decided that total revenue passenger miles in any year are de-
termined by air fares, other consumer prices, income, population,
and a trend representing all other factors.;; Theyv arrived at
their final estimating equation by using multivariate regression
analysis of data for these factors for the period 1947-1964,
using year-to-year rates of changes in the logarithms of the
factors .=

Obviously, intelligent use of these CAB estimates requires
evaluation of all the assumptions and methodology. The three
factors of primary importance are, of course, those appearing in
the estimating equation. We will analyze each of them in turn.
The others need not be examined in such detail.-Zi

(b) Fare Levels
The three fare levels used by the CAB staff are:

Forecast A, which assumes that the total revenue passenger
mile yield will increase just enougn to offset
increases in the Consumer Price Index, so that
the yield will remain at the same level in
terms of real purchasing power;

2/ U.S. CAB, ibid., p. 24.

3/ The final equation used, with all factors expressed as annual
first differences of the logarithms of the factors is:

Total revenue passenger miles per capita =
+ .085 (a constant)

1.28 Total passenger reveaue per passenger mile,
deflated by the Consumer Price Index

+ 1.16 Disposable personal income per capita
deflated by the Consumer Price Index

.048 Trend variable (for all other factors,
using 1947 as 10, 1948 as 11, etc.)

The resultant fi%ures are multiplied by estimated population
to produce the final estimates.

4/ These include Coasumer Price Index (1957-59 = 100), assumed
to increase 1.5 points per year, and population forecast
according to Series B, Current Population Reports, Series
P-25, No. 286, U.S. Department of Comnerce, Bureau of the
Census, July 1964.
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Forecast B, which assumes that the yield will not change,
so that its price relative to the rest of the
national economy will fall as the Consumer
Price Index increases by 1.5 points par year
for a total of 22.5 points from 1965 to 1980;
and

Forecast C, which assumes that ihe yield will decline by
' 1.14 percent per year ' -- the 1949-57 average."

It is these three different assumptions that make the 1980
estimates vary from 111.0 billion RPM for Forecast A, to 143.1
for Forecast B, to 180.0 for Forecast C. These large increases
compare with actual 1964 traffic of 41.7 billion RPM.

First, it can be seen that with no reduction whatever in the
real price of air transportation, the CAB method forecasts an
increase of 166 percent by 1980. This sizable growth is due
to the other factors in the CAB equation. Of the l6-year in-
crease of 69 billion RPM, 26 billion is attributable to the
"time trend,’ 25 billion to the increasing disposable personal
income per capita, and 18 billion to growth in population.

The CAB staff makes no selection as to probable'fate level
and consequent probable forecast:

"It will be noted that, although three alternative
forecasts have been made, no one forecast has been singled
out as the forecast 'most likely to succeed.' Each
individual is thus free to 'pick the one he likes.' If
he likes none of the assumptions, he can make his R
and using the equations_  develop his own forecast.'

At the outset of an analytical review, the fare level se-
lacted for Forecast C appears to include a major statistical
ixprobability in its derivation. Although its stated basis
appears reasonable: ''Assumes Total RPM Yield will decline by
1.14 percent per year -- the 1949-57 average,' its base does
not in fact appear to be statistically probable.

The average trunkline yield per revenue passenger mile in
1949 was at a long-term high -- the highest between 1934 and

5/ U.S. CAB, ibid., p. iii.
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1959. By contrast, the 1957 yield was at an all-time low between
the postwar year of 1947 and the present. Therefore, projecting
a two-point trend line from a long-term peak down to a subsequent
long~-term trough appears to overstate the bounds of expected
statistical probability.

In addition, the true trend of air passenger fares, even
for the 1949-57 period, produces misleading implications when

based on total domestic trunkline passenger revenues per passenger-

mile. This is because the aggregate figures disregard the very
important change in the 'mix" of passenger traffic during the
1949-57 period. This is shown by the following figures:

Total First-Class Coach + Economy
Year Yield Yield Yield
1949 5.75¢ 5.83¢ 3.96¢
1957 5.25¢ 5.89¢ 4.25¢
Percent
Change -8.7% +1.0% +7.3%

Individually, each of the first-class and the coach +
economy-class ylelds rose during the period. The aggregate,
however, showed a decrease because of the pronounced relative
shift oi traffic from the higher-priced first-class traffic to
the lower-~priced coach + economy-class traffic, the latter
rising sharply from 4 percent of the total RPM in 1949 to 39
percent in 1957.

If fare changes are brought up to the latest year available,
1965, they show an absolute increcase in total yield (in terms
of current dollars, not adjusted for general price levels of
the Consumer Price Index) from both 1947 and 1957, and further
shift of the coach percentage up to 75 percent of total domestic
trunkiine RPM:

| PN
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Totai First-Class Coach + Economy
Year Yield Yield Yield |
1965 5.94¢ 7.16¢ 5.52¢ |
Percent
Change
1949-1965 +3.3% +22 .8% +39.47%
Percent
Change
1957-1965 +13.1% +21.6% +29.9%

It would therefore appear to be undesirable, on a sta-
tistical basis of probability, and disregarding all other factors
which might influence the possible changes in fare levels, to
estimate fare levels on the basis of projecting as a long-term
trend a straight line drawn from a unique peak to a unique
trough.

Of course, as a practical matter, it would be logical to
estimate future fares on the basis of estimated underlying
economics of airline operation and the air travel market,
difficult though that may be, rather than on the basis of any
simple statistical projection.

(c) Disposable Personal Income

Another major problem with the CAB staff formula is that
it assumes a straight-line relationship between Disposable
Personal Income (DPI) per Capita and amount of air travel. DPI
"measures the actual current income receipt of persons from all
sources . . . net of taxes . . . [and] 1is the closest over-all
statistical approximation to consumer purchasing power derived
from current incomes.'

DPI 1is spent on all types of consumer purchases. Its direct
effect on air transportation, however, would not appear to be
of a straight-line variety between rates of increase. As an

6/ U.S. Department of Commerce, Bureau of the Census. Historical
Statistics of the United States, Colonial Times to 1957, A
Statistical Abstract Supplement. Washington. P.C. 1U.S.
Government Printing Office, 1960, p. 133.




So—
L

) T 3

e

[~y

3

B B

—

~n

© e

d
#

M;“—-

P PaE g e g SN g

APPENDIX 3
Page 6 of 9

1llustration, let us take the DPI figures per capita used in
the CAB forecasts, of $2,079 in 1964 and $2,561 in 1975.1/

Since DPI goes for all expenditures, the great bulk of it

must normally go for essential purchases such as food, clothing,

and housing. In the above example, if It were to be assumed
that $1,500 per year would be required for these necessities,
then the amount left over for elective purchases including air
travel would be some $500 in 1964 and $1,000 in 1975 -- a
doubling during the ll-year period, rather than an increase of

about 25 percent indicated by an assumed straight-line relation-

ship to aggregate DPI. If the amount required for necessities
were higher, as, for example, $1,800, then the increase in
amount available for elective purchases would rise far more
steeply, from some $200 to over $700 in the eleven years --
more than tripling. Of course, it is likely that the dollar
amount for necessities would also rise over a longer period,
without making allowance for Consumer Price Index increase in
either case, but the basic economic logic appears to be the
same -- that the percentage increases in the margin available
for such elective purchases as ailr transportation can well go
up very much more rapidly than simply in proportion te DPI per
capita.

One possible objection to the use of such methodology is
that It may be thought of as concerning personal travel alone,
which accounts for only one-third of total domestic traffic.
However, the relationship appears to be more important than
that. It seems logical that the increasing amounts of income
available for elective purchases -- including, but certainly
not limited to, air transportation -- may very well be the
major stimulant to our national economy during the long recent
boom period. All industries and services of the business
community are competing for the money available for these
elective purchases, and business expansion and activity there-

7/ U.S. CAB ibid, p. 13.

e e ¢ — —
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fore centers on such money. Air transportation, as one of the
means by which businessmen go about their selling and planning
for expanding and diversified markets, should therefore respond
in its business-travel sector to the same quantitative influemnce
that stimulates its personal/pleasure travel sector and the rest
of the economy.

However, making specif’c forecasts using the above DPI logic
would require a considerable amount of research, including the
measurement of what general levels of income are required for
"necessities,' how much would consejuently be available for
elective purchases, and how much of the resultant wculd probably
be spent for air traasportatior.. Unfortunately, the time and
effort iimi‘ations of the present study do not allow for the
necessarily extensive and intensive investigation. Pending any
valid research of this type, we will therefore have to make
judgmental adjustments in the initial starting point for our
estimates that do not include the more logical relationship of
DPI to air traffic.

(d) Bage for Statistical Projections

All statistical methods used in forecasting contain inherent
problems, and their consequent errors are magnified, of course,
as any assumed trend is projected further and further into the
future.

For example, the very mechanics of selecting a base period
for any statisti:al comparison influence the subsequent forecast.
The CAB staff report states in one place (on page 24) that the
base period used was 1947-1964, and in another place (on page
31) that the base period used was one year longer, 1946-1964 --
apparently a negligible difference. But the annual rate of
increase for the 18-year period was 11.5 percent, and for the
17-year period it was 12.1 percent. If these compound rates
of interest are projected from 1965 to 1980, then the 18-year
basis shows an estimated increase in traffic of 5.12 times, and
the 17-year basis shows an increasa of 5.55 times -- a difference

of over 8 percent.
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It has also been suggested that the advent of the jets may
have produced a structural chaige in the air passenger market,
and that the true trend line should be recomputed on a base be-
ginning abhout 1960 when jets had come into general use. If
this were done, the 1960-1965 trend would show an aarual rate
of increase of 13.5 perceat; projectirg it to 1980 would pro-
duce an estimate equal to 6.68 times the 1965 traffic -- a
difference over the 1946-1964 projection of more then 30 percent.

(e) Airline Fare and Profit Policies

One major factor ma%es it appear dublous that without
strong external influence, such as by the CAB, there will
necessarily be a long-term decrease in airline fare levels --
the probable financial effect of fare cuts on the airlines.
Even assuming a price elasticity of demand for air travel
such as estimated by the CAB staff, it seems likely that the
airlines, based on the normal American business tendency to
try to maximize profit, would resist lowering their fares (in-
sofar as concerns price elasticity only, and not as a result of
possible reduced costs where prices could then be cut without
reducing profit margins).

As an iilustration, assume that the current CAB staff
estimate of -1.28 is correct for air travel price elasticity.
Assume that 10,000 passengers are moving in a market at a $100
fare, producinz a gross revenue of $1,000,000. If fares were
to be reduced by 10 percent to $90, then trafsfic with the above
price elasticity would increase by 13.7 percent to 13,700, to
produce a gross revenue of $1,023,300.

Under most circumstances, it 1is unlikely that any airline
could handle 13.7 percent more traffic with an added cost of
only 2.3 percent, exc¢>t on the most special and short-term
basis. Unless the fare is highly selective, or the existing
load factor is very low, anyr substantial increase in traffic
requires an increase, not only in direct passenger-handling
costs such as reservations and food, but also in the longer
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run in total capacity provided. Whenever this is so, the airline
will not freely elect fare reductions as a profit-maximizing move.

As an assumption on the opposite side, assume that the air-
line were to raise fares by 10 percent. In such event, at the
same elasticity, traffic would decline by 11.5 percent and gross
revenues would decrease by 2.6 percent. If traffic were in-
creasing for other reasons, such as progressively higher con-
sumer incomes, and leaving aside such factors as competitive
maneuvers and CAB pressures, it would normal’y be mcre profitable
for an airline tc hcndle 11.5 percent fewer passengers at a cost
decrease of only 2.6 percent.

Of course, the economic motivations of the airlines are
much stronger against price decreases than for price increases.
Airlines, like most businesses, do not like to contemplate
volume decreases, even with some probability that profit margins
would increase -- the competitive dangers of volume decline appear
too great. In addlition, real alrline costs do not in fact de-
trease proportionately with declines in traffic, and the theo-
retical profit potentialities are largely in mathematical
assumption and accounting allocation rather than in practical
reality.

Even at higher price elasticities, it seems likely that
the basic economic motivations would be the sams:, although not
of the same magnitude. At a price elasticity cf -2.0, for
example, a 10 percent fare reduction would resu't in a traffic
increase of 23.5 percent and an increase in gross revenues of
11.2 percent; again, it is doubtful whether under most circum-
stances airlines could handle traffic volumes grouwiag at twice
the rate of revenues available. Even at a price elasticity of
-3.0, at a 10 percent fare cut, the resulting increase of 37.2
percent in traffic would have to be accomplished within a
revvenue increase of 23.5 percent.
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U. S. SCHEDULED INTERNATIONAL AND
TRUNK PASSENGER TRAFFIC
Revenue Passenger-Miles)

(Millions
Percent
International International
and Domestic to

Year Territorial Trunk Domestic
1955 4,499 19,206 23.4%
1956 - 5,226 21,643 24.1
1957 5,882 24,500 24.0
1958 6,124 24,436 25.1
1959 7,064 28,127 25.1
1960 ' 8,306 29,233 28.4
1961 8,769 29,535 _ 29.7
1962 10,138 31,828 31.9
1963 11,905 36,384 32.7
1964 14,352 41,658 3.5
1965 16,789 48,987 © 34.3
1970 ' 30,000 76,200 39.3
1975 47.400 116,200 40.8
1980 72,100 168,400 42.8
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FORECAST OF FLYING OPERATIONS COSTS
LONG RANGE JET ATRCRAFT
DC-8/B-707 Types

Cents per Alrcraft Mile

Agtgab— 1970 1975 1980
Crew 32¢ 37¢ 43; 51¢
Fuel, Cil and Taxes 44 47 51 55
Insurance 2.5 2.5 2.5 2.5
Maintenance - Labor 11 13 15 17
Maintenance - Materials 19 22 25 29
Maintenance - Burden 20 22 24 27

1/ Source: Air Carrier Financial and Traffic Statistics, U.S.C.A.B.
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NOTES

For purposes of this report, the present family of long-
range jet aircraft, comprised almost entirely of DC-8's and
Boeing 707's in their various series, is used as a composite,
since variations in unit operating costs are relatively minor.
The base data are derived from operations for the calendar year
1965 and are projected individually for three future years
studied.

Crew

Reference here is to operating or cockpit crew. World-wide
shortages of trained transport pilots will undoubtedly contimuse to
solidify the strong bargaining position of the crew unioas, and
this cost, on an aircraft revenue mile basis, will trend upward.

This will not necessarily be attributable to changes in
basic rates of compensation; instead, pressures will more likely
be brought to bear upon revisions of the already-complex work
rules, so that a smaller number of productive flight hours will
be performed for similar or slightly higher annual payments.

This will have the effect of requiring a greater number of
personnel to perform a given flight program, increasing the effect
of labor shortages, and increasing crew costs for the foreseeable
fut.cre.

Standard crew contracts already contain provisions for this
kind of labor inflation; duty rig schedule compliance premiums,
day-and-night differentials, rest requirements, training assign-
ments and rigid seniority rules will become increasingly im-
portant in setting the relationship between wage levels and
productive time. Aa average increase of 3% per year is applied
in this analysis.

Fuel and 01}

Although modern aircraft consume a substantially cheaper
fuel than gasoline, and the fan power plant is more efficient than
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the early families of jet engines, the increasing demand for
turbine fuel will undoubtedly cause some price increases as

the fuel producers' capacities are expanded. 3uch price changes
will in part be offset by greater efficiency in cruise control
and by wider availability of fuel at smaller airports, which
presently demand higher per-gallon prices. Without reference

to additional fuel-tax possibilities, a modest increase in fuel
cost can be anticipated, amounting to approximately 1%% per year.

Insurance

Only a small portion of this cost varies with activity, the
liebility coverage for passengers and third parties, the total
cost of which is low. The largest item of insurance is hull
coverage., With the decline in aircraft accidents per mile of
flight exposure, it is possible that this unit cost will decline.
For the present analysis, however, it is assumed that general
inflation will absorb the bulk of such possible declines, and
t. . current rates per aircraft mile are used throughout the
period in question.

Maintenance

It is in this area of cost that a rumber of potentially off-
setting factors exist. On the one hand, there will be continuing
pressures for unit wage increases, at least to the extent of
whatever ''guidelines' may from time to time be suggested. These
pressures will apply both to carrier personnzl and to the labor
force of contracting or factory overhaul organization. Around-
the-clock operations in many airlines will increase shift
differentials and overtime. Increasing trends to specialization
in line maintenance shops will tend to increase the numbers of
personnel on permanent payroll. This combination of factors,
on the basis of past experience, could be expected to increase
maintenance costs by some 5-6% per year.

On the other hand, experience has shown that jet aircraft, and
particularly their engines, have a higher degree of reliability than
was true of previous egyuipment. Time-between-overhauls has increased
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steadily on an industry-wide basis, and every such extension of
course reduces cost-per-mile, even though the unit price of an
overhaul may increase. Many of the operating systems are
simpler in mechanism and design, and even such factors as
vibration fatigue have been reduced.

For these reasons, the trend in wage rates and materials
cost is dampened in part, and a 3% annual increase is projected.
Since indirect maintenance, or burden, tends to increase less
rapidly than does direct, a 27 annual increase is aponlied to this
category of cost.
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FORECAST OF FLYING OPERATIONS COSTS
SHORT RANGE JET AIRCRAFT
DC-9/B-727, 737 Types

Cents per Aircraft Mile
1/

Actual= 1970 1975 1<
Crew 32¢ 37¢ 43¢ 51¢
Fuel, O0il and Taxes 31 33 35 38
Insurance 1.5 1.5 1.5 1.5
Maintenance ~ Labor 8 9 11 13
Maintenance - Materials 14 16 19 22
Maintenance - Burden 14 15 17 19

NOTES

The percentage cost increases projected here are the same
as those described in the Notes to Appendix 6B.

Although other aircraft are already in use on the short-
to-medium stage lengths, data for the DC-9 are used herein as
being approximately representative of this family of aircrart.

1/ Source: Air Carrier Financial and Traffic Statistics, U.S.C.A.B.
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FORECAST OF FLYING OPERATIONS COSTS
STRETCHED .JET AIRCRAST

DC-8-60 Types
Cents per Aircraft Mile
Crew : 39¢ 45¢ 52¢
Fuel, 0il and Taxes 54 58 63
Insurance 3 3 3
Meintenance - Labor 15 17 2C
Maintenance - Materials 25 29 34
Maintenance - Burden 25 27 3¢
NOTES

The percentage cost increases projected here are the same
as those described in the Notes to Appendix 6B.

None of the stretched jets is yet in operation. A.:cordingly,
manufacturer's astimatcs aze relied upon for the differentials
between these aircraft and the cucrrent DC-8 families. These
differentials have been estimated as follows:

Crew - 5% above DC-8, primarily for gross weight
difference

Fuel - 15%, drag compensation

Insurance - Higher base premiums

15%

Maintenance
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OF FLYING QPERATIONS COSTS
B-747 Types

Cents per Aircraft Mile

1979~ 1915 1980
41¢ 48 5G¢
89 56 103

6.5 6.5 6.
25 29 24
43 50 58
43 47 52

NOTES

The perceniage <ost increases projected here are the samc
as those deacribed in the Notes to Appendix 6B. The B-747
alrcraft are expected to be operating in 1971.

Muanufecturer's estimates are used for establishing the
differentials between these alrcraft and the curreant jet families.
The following are the differentials used:

Crew - 87 above DC-8, Lrimarily for gross weight
diffurence
Fuel - 907 above DC-8

Insurance - Higher base premiums

Maintenazce - 90% above D-8/B-707

Loy
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FORECAST OF FLYING OPERATIONS COSTS
TURBO-PROP ATIRCRAFT

CV-600/F-27 Types

Cents per Aircraft Mile
1/

Actual= 1970 1975 198¢
Crew 19¢ 22¢ 26¢ 31¢
Fuel, 0il and Taxes 16 17 18 20
~nisurance 1.5 1.5 1.5 .
Mainteisnce - Labor 2 20 2 27 3
Maintenance - Materials S
Maintenance - Burden vlS 16 18 20

NOTES

The local service carriers will probably retain certain
turbo-prop aivcraft in service through 1980 as a supplement to
et fleets. Since the upward pressure of wages and material
costs will be generally applicable, the same percentage in-
creases as are described in the Notes to Appendix ¢B are

applied.

Base data are from 1965 actual figures, representing a
composite of the Convair 580 and 600 conversions and the F-27
alrcraft siready in service.

1/ Scurce: Air Carrier Financial and Traffic Statistics, U.S.C.A.]
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FORECAST OF FLYING OPERATIONS COSTS
PISTON AIRCRAFT
Convair and DC-3 Typus

Cents per Aircraft Mile

Actual 1970
Crew 23¢ 26¢
Fuel 19 20
Insurance 1.25 1.25
Maintenance - Direct 26 30
Maintenance - Burden 12 13
NOTES

It is assumed for purposes of this analysis that all piston
Adccraft will be retired from scheduled service between 1970 and
975. For the 1970 period, the cost increases are the same per-
entages described in the Notes to Appendix 6B.

1965 base data are for the Convair 240, which is an approxi-
ate average of the Martin, Convair and Douglas aircraft still in
peration.
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APPENDIX 61

FORECAST OF PASSENGER SERVICE COSTS PER
REVENUE PASSENGER MILE

Base
er Revenue Passenger Mile 1965 | 1970 1975 1980
omestic Trunk Carriers 5¢ S54¢ 57¢ .61¢
ocal Service Carriers .5¢ .33¢ .56¢ .58¢
.nternational Carriers .6¢ .63¢ .67¢ .70¢
NOTES

Although this 1s an area where competition can theoretically
vest be exercised, and consequently where cost increases might
yest be applied to lure the passenger from a competing service,
18 a practical proposition there are limits in actual service
rerformance. The bulk of the appeal will probably be through
advertising and promotion, which are discussed slsewhere. Vari-
ations in numbers of cabin attendan’s or in meal quality will
sroduce only modest changes in plane-mile costs, and ground
service if anything may decline in cost with increasing use of
2lectronic equipment for confirmations; reservations and baggage
aandling. An increase of only 1% per year per revenue passen-
zer mile appears adequate to cover this category of cost.
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APPENDIX 6K

FORECAST OF ATIRCRAFT AND TRAFFIC SERVICING
COSTS PER REVENUE TON MILE

Base
Per Revenue Ton Mile 1965 1970 1975 1980
Domestic Trunk Carriers 8¢ 9.6¢ 11.5¢ 13.8¢
Local Service Carriers 24¢ 17¢ 16¢ 15
International Carriers 6¢ 7.2¢ 8.6¢ 10.3¢
NOTES

Although there are certain areas in this cost category where
reductions may be anticipated, such as increesing use of pro-
gramming for dispatch and aircraft routing, they are more than
offset by anticipated increases in airport costs. In addition
to the higher landing fees which will be charged for heavier
equipment, the costs of airpu.t improvement must in part be
passed along to the air carriers. With the airport development
programs now in place and planned for the foreseeable future, an
increase from 1965 levels of 20% for each five-year period
through 1980 is believed to be a reasonable estimate for trunk
and international carriers.

The local service operations have been excessively high-
coast, due to frequent landings, relatively low traffic density,
and generally high production per revenue ton mile.. It appears
that the projected traffic increases will cause this unit cost
to deciine, especially in response to the transition to more pro-
ductive equipment.




APPENDIX 7

DISTRIBUTION OF CARRIAGE OF FORECASTED CARGO
(Millions of Ton-Miles)

Combination All-Cargo
Total Aircraft Adrcraft
Domestic Cargo:
1970 3,861 1,930 1,931
1975 7,924 3,962 3,962
1980 14,670 7,335 7,335
International Cargo:
1970 2,490 1,245 1,245
1975 5,317 2,658 2,659
1980 10,328 5,164 5,164
Local Seryice Cargo:
1970 73.0 79 -
1975 191.6 191.. -
1980 502.9 502.9 -

NOTE: This distribution is based on past records, which show that
approximately 50X of the air cargo in a given market will
move bz combination aircraft, so long as belli-co artment
space 1s available, and that the remaining 502 will move by
gll-cn:go aircraft, for reasons of size, density, or other

actors.

The exception made is with the local carriers, vho will
operate far more than sufficient capacity to carry the
tonrnage in combination aircraft, and whose operating
frequencics would justify only minimal all-cargo service.



APFENDIX 8A

FORECAST OF TRAFFIC, CAPACITY AND PASSENGER REVENUES
DOMESTIC TRUNK CARRIERS -

1970
Revenue Passenger Miles :
{billions) 76.2
Estimated Load Factor 50%
Available Seat Miles
Required (billions) 152.4
Offered Seat Miles
(millicns)l 151,000
Computed Load Factor 50.4%
Yield per Passenger Milegl 5.85
Passengér Revenue (millions) -~ $4,458

1/ Appendix 8C,
2/ Appendix 8B,

1975

————.t

116.2
52%

223.4

. 223,167

52.0%
5.77
$6,705

1980

168 .4
53%

317.7

315,966
53.2%
5.68

$9,565
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APPENDIX 8F
Page 4 of 4

NOTES

Reference is made to previous Notes and Appendices for the
bases of determining direct costs.

Promotion and Sales

Although this cost could vary widely, and could increase
rapidly through the effects of competition, the prevailing rule-
of-thumb of approximately 6% of gross revenues is used throughout.
The resulting sums should cover the sales mix of agency commissions,
salary increaées, and likely chenges in advertising rates.

General and Administrative

It is extremely difficult to predict the level of this cost.
Managements may differ substantially in their interpretation of
administrative requirements, and may through greater efficiency
reduce personnel requirements, for example, by more effective
procedures and techniques. On the other hand, inflationary
factors are also at work. As a sirple approximation, a device
used by the C.A.B. in its analyses is here employed: - this
category of cost is estimated throughout at 5% of other cash
costs.

e g e = e
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FORECAST OF TRAFI'IC, CAPACITY AND PASSENGER REVENUES

APPENDIX 9A

International and Territorial Carriers

Revenue Passenger Miles (millions)
Estimated Load Factor

Avajilable Seat Miles Required
(millions) '

Offered Seat Miles (millions)
Computed Load Factor

Yield per Passenger Mile
Passenger Revenue (millions)

58,820

58,845
51.0%
5.25¢

$1,575

1975
47,400
53%

89,430

88,372
53.6%
5.25¢

$2,489

1380
72,190
54%

133,520
135,413

54.0%

5.25¢
$3,785
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APTENOLIX 9D

RSTIMATED INVESTMENY BASL ASD RETURN ON INVESTMENT
Internationsl and Terrlitorial Carriers

1970 1975 1930
Flighc Equipmest - Ner  $1,443,291,000 §3,825.783.000 $3,058,3:

Ground and Othar - Nel
(at 12% of Flight

Zguipment) 173,194,920 217,093 .40 360 .00
working Lapl-a.
{3C Days' g

ash Eapev.ses) _ 308,343,529 _ _1#1,304,522 _ _309 €G¢
Total $1,724,834 44y $2.226,180.432  33.734,9%

Return El:wnt at 117 § 189,731,78¢ § 24,879,853 § ‘10.94¢
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APPENDIX 10A

FORECAST OF TRAFFIC, CAPACITY AND PASSENGER REVENUES

Local Service Carriers

1970 .

Revenue Passenger Miles

(millions) 5,792

Estimated Load Factor 487%

Available Seat Miles

Required (millions) 12,066

Offered Seat Miles

(millions) 12,030
* Computed Load Factor 48 .1%

Yield per Passenger Mile . 7.5¢

Passenger Revenue
(thousands) $434,400

1975

12,800
51%

25,100

25,098
51.0%
7.5¢

$960,000

1980

28,289
53%

53,370

53,374
53.0%
7.5¢

$2,121,600
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ESTIMATED INVESTMENT LASE
Local Service Carriers

1970 1975 1980
Flignt Equipment - Net $509,408,000 §$ 875.516,6C0 $2,013,830,!
Ground and Other -

Net (at 12% of
Fiight Equipment 61,128,960 105,061,992 241,659 ,¢

(30 Days' Cash
Expenses 0 09 65,084,493 149,002,

Total $600,986,054  $1,045,663,085  $2,404,492,:

Working (.:agitél
)
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