
--

34 

persons as actually traveled would have traveled had the 
lower fares been in effect. 

CONCLUSIONS 

Changes in air service are usually the result of a com­
plicated process that involves carriers, airport man­
agement, and various government agencies. The estab­
lishment, expansion, or contraction of service may have 
a vital impact on successful airport operation and is a 
matter for public policy analysis. Service expansion, if 
not supported by a potential market, could result in ac­
tual loss of service if existing service is eliminated be­
cause of the failure of the new service to develop a vi­
able market. The economic vitality of regions depends 
on access to markets for goods and services; in our in­
creasingly service-oriented economy, rapid service 
often requires air access. The methods currently used 
to test market availability and sensitivity range from 
small, nonrepresentative samples to the use of elasticity 
ratios to indicate whether new service will be acceptable 
and successful. 

The technique proposed in this paper shows how the 
use of existing computerized data on the population of an 
~-rP~ P~n h,::::,, ronnuPniPnthr ronn,r,::i,,-.fprl tn '::li '1"Pn1""P<=!Pnt'.:IH,ro - - - ,- ----, -------w-J -- .. ~· _ ...... - ...... ..,_ - ... -r .. _....,_ ....... - ...... -

sample for public policy purposes. Although the tech­
nique requires the use of computers and the availability 
of socioeconomic data, the results of the application de­
scribed here served as a cost-effective tool in policy 
development. This represents a new area for the ap­
plication of methods of socioeconomic analysis in the 
formation of public policy as it relates to transportation 
improvements. 
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Some of the policy questions that arise as a result of deregulation 
of the airline industry are examined. A national intercity travel 
demand model that is different in many respects from the conven­
tional aggregate or disaggregate models is presented. The model uses 
travel distance as a variable of interest, calibrated on nonsurvey in­
dustrial data. The model is consistent with the neoclassical theory 
of consumer behavior and uses a representative consumer concept. 
It answers many transportation-related policy questions, such as 
questions about the impact of air-fare reductions and the impact of 
the introduction of faster aircraft on the intercity market shares of 
public transportation. 

Economic efficiency through competition is the basic 
motivation behind the deregulation of the airline industry. 
The deregulation creates many interesting transportation 
policy questions. How does deregulation change the 
market structure of the intercity transportation industry? 
How does the fare reduction affect the demand for air 
travel and the other competing public modes? How does 
the introduction of faster airp!!'lnes, such as supersonics, 
affect the market structure of intercity passenger indus­
tries? What is the best strategy for the airline industry 
to expand its intercity market? 

To answer these questions, we introduce a national 
intercity travel demand model that is, in many respects, 
different from conventional aggregate or disaggregate 
models (1-5). Conventional models use number of trips 
as the variable of interest, whereas the model discussed 
here uses distance of travel. Use of travel distance in­
stead of trips simplifies the understanding of intercity 
travel demands by eliminating many trip-related vari­
ables such as origin, destination, and length. It ties in 
directly with many policy-related variables such as the 

energy consumption in intercity transportation, market 
shares of the intercity transportation industry, accident 
frequency, and pollution control measures. Distance, 
which is a continuous variable, can be meaningfully added 
to answer those policy questions. 

Our demand model is designed to evaluate national 
transportation policies. Our interest is not to identify 
the travel behavior of individuals but to answer broad 
intercity travel-related policy questions, such as the 
impact of airline deregulation on market shares, energy 
consumption, substitution behavior, and so on. 

Conventional travel demand models, both aggregate 
and disaggregate, are calibrated on survey data. Our 
model is calibrated on nonsurvey data. Survey data may 
reflect the travel behavior of an individual in the survey 
area. The problem of transferring survey data to other 
geographical areas and over time is still unresolved. 
Instead of answering national transportation policy ques­
tions from an aggregation of the disaggregate model, we 
answer those policy questions directly from a national 
intercity travel demand model that was built on national 
nonsurvey data. 

The basic properties of the theory of consumer be­
havior-summability, homogeneity, and symmetry-are 
imposed. The substitutability of public travel modes is 
measured in terms of compensated cross elasticities. 
Conventional travel demand models have a loose tie with 
the neoclassical theory of consumer behavior, and mar­
ket cross elasticities are a popular form of measuring 
substitutability. A previous study shows that compen­
sated cross elas · cities are theoretically more defend­
able and empirically more reliable (6). 

Finally, we use the concept of the- representative con-



sumer instead of the individual consumer for the national 
transportation policy evaluation. The modal choice of an 
individual trip maker could be any one of three modes­
airline, rail, or bus. But the representative trip maker 
which is conceptually defined, could choose all alterna- ' 
tive travel modes. When the representative trip maker 
chooses more air travel in response to the air-fare re­
duction, it should be interpreted as some portion of bus 
or rail riders switching to the air mode since they can 
now afford it because of the fare reduction. 

THE MODEL 

It is assumed that the consumer has an additively sep­
arable utility function in terms of highly aggregate group 
commodities such as intercity travel, urban travel 
leisure, and all other consumption. Consume1·s h;ve 
a time budget (TTL They may allocate the time budget 
to travel, work, and leisure. We assume that their 
working hours are exogenously determined. Their money 
budget (y) depends on wage rate (w), number of working 
hou1·s (H), and nonwage income (c0; i.e., 

Y=w · H+cx (I) 

Given income Y and nonworking hours (TT - H), con­
sumers allocate their lncome to intercity travel (x), 
urban travel (z), and consumption (c) and allocate their 
nonworking hours to intercity travel, urban-travel, and 
leisure (L) (the cons umption is an aggregate quantity 
index of all consumption)· i.e., 

Max U = U(x, z, c, L) 

subject to 

Px · X + Pz · Z + Pc · C = Y 

Vx • X + V, • Z + L = TT - H 

where 

(2) 

(2a) 

(2b) 

x, z, c = quantity indices of intercity travel, urban 
travel, and aggregate consumption, re­
spectively; 

p., p., Pe = price indices of x, z, and c, respectively; 
and 

v x and v, = speed indices of intercity travel and urban 
travel modes. 

Since L is unobservable, we can reformulate the model 
as follows: 

MaxU=U[x,z,c, (TT-H-vx ·x-v, ·z)) 
x,z,c 

subject to 

Px ' X + Pz · Z + Pc · C = Y 

A convenient index for aggregation is the divisia in­
dex (7). 

(3) 

(3a) 

The money budget (M = Px • x) and the time budget 
(T = v, · x) are determined in the first-stage decision 
process. At the second i:;tage, consumers allocate inter­
city travel money (M) and time (T) budgets to various 
travel modes to achieve the g1·eatest pe1·sonal satisfaction: 

Max v= U(x1 , ... ,xm) (4) 
x1 • . .. ' Xm 

subject to 
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(4a) 

m 

L tixi=T (4b) 
i = l 

where p 1 is the user cost of intercity travel per unit dis­
tance by the ith mode and (1/t 1) is the speed of the ith 
mode. 

The usual Lagrangian solutions of intercity travel 
distance by the i th mode are 

Xi= xi (p,, ... ' Pm , t1, ... , tm, M, T) (i=l, ... ,m) (5) 

From Equations 4 and 5, we can formulate an in­
direct utility function of intercity travel demand; i.e., 

U= V(p1, , .. ,Pm, t1 ,, .. , tm , M, T) (6) 

We assume that the consumer has three alternative 
modes for intercity travel: airline, bus, and rail. (In­
cluding the automobile would provide much greater real­
ism and predictive power, but difficulty in collecting a 
consistent set of national data for intercity automobile 
driving forces us to exclude automobile driving from the 
model.) We further assume that the consumer has a 
translog indirect utility function. Consider the following 
time- and speed-adjusted translog indirect utility functio n: 

log v = La;log(p;/M) + (1/2) L L bu Jog (p;/M) Jog (p·/M) 
I j j J 

+ L bil log (p;/M) · t + L bi, log (p;/M) log (SR) (7) 
• i 

We impose the following restrictions: 

1. For symmetry, bq = bJu b1t = bt1 , b 1 , = b. 1 ; 

2. For normalization, f a 1 = -1; and 

3, For homogeneity, ~ b,J = t b1, = t b1 , = 0. 
I ! ! 

By means of these restrictions, we derive the following 
homogeneous indirect translog utility function: 

log v = log M + L a1 log Pi + (l /2) L L b;; log Pi · log P; 
I I J 

+ t ~ b11 log Pi+ log (SR) L bi, log Pi (8) 
I i 

The homogeneous translog expenditure function can 
be obtained from Equation 8, as follows: 

log M = log v - L a; log Pi - ( 1 /2) L L bi; log P· log P· - t L b·, log p· 
i i j l J I I I 

- log (SR) L bi, log Pi (9) 
j 

The compensated demand equation is obtained from the 
expenditure function by taking a derivative of the equa­
tion with respect to log pJ: 

a log M/a log P; = (p;/M)(aM/ap;) = - a; - f bii log Pi - b;t 

x t - b;, Jog (SR) (!Oa) 

x; I =-[a;+ L bi; log Pi+ b;, · t + b;, log (SR)) [M(v0 )/p;J (!Ob) 
V = V0 I 
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Table 1. Estimation of parameters. 
Air Equation Bus Equation Rail Equation 

Variabi.t: t' a.c•amt: lt:r l-3lalisih: Parameter c-5ladsnc Yarameter 1-Bcausnc 

Air fare -0.045 7 -2.87 
Bus fare 0. 012 7 1.94 
Rail fare 0.033 0 2.53 
Time trend 0.003 35 4.97 
Speed ratio -0. 136 -6.20 
Intercept -0.642 -20.2 
R' 0.607 
Standard 

error of 
rogroooi on 0,006 37 

D-W statis-
tics 0.784 

0.012 7 1.94 
-0.005 54 -0.786 
-0.007 19 -1.93 

0.000 195 0.833 
-0.015 7 -2. 79 
-0.027 5 -2.71 

0.033 0 
-0.007 19 
-0.025 8 
-0.003 54 

0.152 
-0.330 

0.706 

0.006 63 

0.979 

2.53 
-1.93 
-2.26 
-6.17 

7.96 
-12.2 

• Parameters are derived from those of air and rail equations by imposing the summability, normality, and symmetry constraints , 

Table 2. Demand elasticities. 

Air Bus Rail 
Demand Change b;quation b;quation l!.:quation 

Market Air fare -0.945 -0.315 -0.268 
Bus fare -0.015 -0.863 0.058 
Rail fare -0.039 0.178 -0. 790 
Speed 0.163 0.390 -1.24 

Compensated Air fare 0.522 0.568 
Bus fare 0.025 0.099 
Rail fare 0.083 0.301 

where 

M(v0 ) = exp [log v0 - Lai log Pi - (1 /2) LL b;i log P; · log Pi 
i i j 

-t Lb;, log P; -log (SR) Lb;, log p;] 
i i 

J:tu ncinrr thP c!'.llrrinlP YnP~nc nf n .~R 1\!T ~nrl t ~nrl thP 
~J .............. '"b ........... ...,. ............ .t' ... - ....... -- ................ .I:"' 1, ........... , ....... , --··- - --··- -··-
estimated parameters of the equation, the utility level 
(v) is estimated from Equation 8. With the given utility 
level v 0 , we simulate the compensated demand by using 
Equation 10. This simulation is the compensated simu­
lation. Instead of fixing the utility level, we can assume 
that M is fixed and simulate the model. This is the mar­
ket simulation. 

By using Roy's identity (8, p. 94), we obtain the fol-
lowing: -

si = -[ai + .L bi; log (p;/M) + bit · t + bi, log (SR)] 
'" 

where i, j E c and c = (air, bus, rail), and 

s J = budget share of the j th mode, 
p 1 = user cost of the i th mode, 

t = time trend, 
SR = ratio of airline speed to bus-rail 

speed, and 
aJ, bJi, bJ,, bJ, = regression parameters. 

(11) 

The summability, normality, and symmetry conditions 
are imposed as follows: 

1. 

2. 

3. 

For summability, ~- sJ = 1, 
J<C 

For normality, ~ aJ = -1 and aJ < O, and 
Jee 

For symmetry, b 1J = bJ 1 for i F j. 

Various elasticities are derived from Equation 11 
[for j, k E c and c = (air, bus, rail)]: 

1. The market own elasticity-ekk = -(bkk/sk) - 1, 

2. The market cross elasticity-eJk = -(bJk/sJ) 
for j F k, 

3. The compensated own elasticity-Ekk = -(bkk/sk) 
-1 + sk, 

4. The compensated cross elasticity-EJk = -(bJk/s) 
+ sk, 

5. The Allen- Uzawa pairwis e partial elas ticity of 
substitution (9)-d1~ = E;k/sk , and 

6. The speed ratio elas ticit:y-ESi = bJ. / s 1• 

DESCRIPTION OF DATA AND 
EMPIRICAL RESULTS 

The data used are annual series data that cover the 
period 1947 to 1974 and were obtained from various 
sources. Intercity passenger kilometers , prices per 
passenger kilometer (calculated by dividing revenues by 
passenger kilometers and then deflated by the consumer 
price index for bas e year 1967), and the number of pas­
c:.en.g,::q,c:. hy P~f'h rnnf"lf:l, WPl"l=I PnllPPtPf'l frnm thP Tr~n~pnr­

tation Association of America (10). Price per passen­
ger kilometer is calculated by dividing revenue by pas­
senger kilometers and deflating by the consumer price 
index for base year 1967. The average annual speed of 
airline service was obtained from the Civil Aeronautics 
Board (11). The average speeds of bus and rail were ob­
tained from the Federal Highway Administration and 
Amtrak, respectively. 

Data on rail speed include both intercity and suburban 
trains. Waiting time is included in the estimation of rail 
speed. The air and bus speeds are the average maximum 
trip speed excluding waiting time. There is not much 
difference in speed between the bus and rail modes. As 
the speed variable in this study, we used a ratio of air 
speed Lo Lhe average of bus-rail speed. 

The money budget for the representative consumer is 
obtained as follows: 

M = Pa · Xa + Pb · Xb + P, x, (12) 

where P., Pb, and p, are the price of airline, bus, and 
rail service per kilometer, respectively, and x., xb, and 
x, are per capita passenger kilometers of respective 
modes. 

We estimate the parameter of the share equations 
(Equation 11) by using a nonlinear maximum likelihood 
estimation method with proper constraints to meet the 
summability, normality, and symmetry conditions. 
Table 1 gives the parameter estimates and relevant sta­
tistics. 

Table 2 gives both market and compensated demand 
elasticities. A 1 percent increase in air price decreases 
air passenger demand by 0.945 percent. It also de­
creases passenger demand for rail and bus service: 
Demand for bus decreases by 0.3i5 percent and that for 



rail by 0.268 percent. Such decreases in bus and rail 
demand are caused by income effects. When the air fare 
increases, the purchasing power of the intercity travel 
budget becomes smaller. We exclude the income effect 
and estimate the compensated cross elasticities for bus 
and rail service. A 1 percent increase in air fare re­
sults in a 0.522 percent increase in the compensated de­
mand for bus and a 0.568 percent increase in the de­
mand for rail. The model predicts that a change in air 
fares has the most significant impact on intercity travel 
demand and a change in rail fares the next most signifi­
cant impact. A change in bus fares has a minimal im­
pact on the intercity market structure. A 1 percent in­
crease in bus fare causes a 0.863 percent decrease in 
the demand for intercity bus service. To evaluate the 
substitutability among alternative travel modes, we ex­
clude the income effect and estimate the compensated 
cross elasticities. A 1 percent increase in bus fare re­
sults in a 0.025 percent increase in air travel demand 
and a 0.099 percent increase in rail travel demand. 

The own price elasticity of rail demand is -0,79, the 
smallest among the three modes. The compensated 
cross elasticities of rail are 0.083 and 0.301 with re­
spect to air and bus demand, respectively. 

The market cross elasticities fail to show substitut­
ability among alternative modes. Previous studies on 
intercity travel demand, such as the Northeast Corridor 
models (1-3) and some disaggregate models (4), had 
negative market cross elasticities; i.e., as the fare of 
one mode increases, there is a decrease not only in the 
demand for that mode but also in the demand for com­
peting modes. Previous empirical studies attempt to 
correct this apparent inconsistency by using the 
inequality-constrained least-squares estimation method 
(12, 13). Our study shows that this inconsistency is 
caused by income effects and not necessarily by specifi­
cation errors in the model. Actual average passenger 
kilometers during the sample period are 929, 248.4, and 
100 km (576, 154, and 62 miles) for air, rail, and bus, 
respectively. The model predicts an average passenger 
demand of 913, 247, and 99.8 km (566, 153, and 61.9 
miles) for the three modes, respectively (see Table 3). 

It is interesting to observe how passengers react in 
response to various fare and speed changes. We con­
sider two cases: (a) a market simulation in which the 
money budget (M) remains unchanged and (b) a compen­
sated simulation in which the utility level remains un­
changed. These results also are given in Table 3. 

Our model does not assume a constant elasticity. The 
value of the price elasticities may vary depending on 
which point we evaluate. We decided to evaluate pas­
senger kilometers by varying various passenger fares 
and the speed ratios. 

The deregulation of air fare is expected to provide 
lower air fare by providing various types of discounted 
trips. We simulate the model by decreasing 10 percent 
of air fare. The 10 percent reduction should be inter­
preted as the average reduction per customer because 
of the introduction of more discounted classes of air 
fares. The 10 percent fare reduction increases the av­
erage passenger kilometers of airline service from 913 
to 1009 km (from 566 to 626 miles), a 10 .1 percent in­
crease. The reduction in air fare increases the pur­
chasing power of the intercity travel budget. Because 
of this income effect, passenger kilometers by bus and 
rail also increase. Passenger kilometers by bus in­
crease from 99.6 to 102.8 km (61.9 to 63.9 miles) and 
passenger kilometers by rail also increase from 246 to 
252 km (153 to 157 miles) because of the increased pur­
chasing power of the intercity travel budget. The same 
simulation was done by excluding income effects, a pro­
cess called compensated simulation. A 10 percent re-

37 

duction in air fare increases air passenge1· kilometers 
to 922 (573 miles) from the original 913 (566 miles). As 
expected, bus passenger kilometers decrease from 99 .6 
to 94 (from 61.9 to 58 .5 miles) and rail passenger kilo­
meters also decrease from 247 to 232 (from 153 to 144 
miles). 

A fare reduction affects passenger demand in two 
ways: (a) through an increase in real income and (b) 
through the price attraction. Table 4 gives the details. 
For example, a 10 percent decrease in air fare increases 
air passenger kilometers by 96 .7 (60 miles), of which the 
85.4-lon (53-mile) increase is a result of higher real in­
come and the remaining 11.2-km (7-mile) increase is a 
result of the attractive lower fare. Higher real income 
also increases the demand for bus and rail service by 
8.7 and 21 km (5.4 and 13 miles), respectively. How­
ever, since the prices of bus and rail are not attractive 
in comparison with the reduced air fare, intercity pas­
sengers switch to airlines. Therefore, bus demand and 
rail demand decrease by 5.5 and 14.5 km (3.4 and 9 
miles), respectively, because of the substitution effects. 
It is interesting to observe that the largest income ef­
fects are on air travel demand, followed by those on rail 
and bus. This is attributable to the fact that air service 
has the largest share of the intercity travel budget (ap­
proximately 83 percent). Income effect is measured by 
budget share times the marginal change in demand at­
tributable to income change [s J (ax/om)]. 

Another interesting question for transportation policy­
makers is how industries share their markets in re­
sponse to fare and speed changes. Data given in Table 5 
show that the predicted average market shares of the 
model for the sample period are 83.67 percent for the 
airline industry, 4.04 percent for the intercity bus in­
dustry, and 12 .29 percent for the rail industry. A 10 
percent reduction in air fare shrinks the air travel mar­
ket share from 83.67 to 83.19 percent. Since the in­
elastic price elasticity of air fare (-0.945) has already 
been seen in Table 2, these results are not surprising 
(the revenue of a firm declines as the price is lowered 
if the firm is selling a product that has an inelastic price 
elasticity). However, the 10 percent reduction in air 
fare expands the market shares of the bus and rail in­
dustries. The bus industry expands its market share 
from 4.04 to 4.17 .percent, and the rail industry expands 
its share from 12.29 to 12.64 percent. This is partially 
caused by income effects and partially by the inelastic 
price elasticity of air fare. Similar results are ob­
served when bus fare or rail fare decreases. Because 
of inelastic fare elasticity, a reduction in fare reduces 
the market share of that industry. For example, a 10 
percent reduction in bus fare reduces the bus market 
share from 4.04 to 3.98 percent. The airline industry 
is the only gainer from the reduction in bus fare " The 
air market gains from 83.67 to 83.80 percent, whereas 
there is a slight reduction in the rail market share. A 
10 percent reduction in rail fare reduces the rail market 
share from 12.29 to 12.02 percent. It also reduces the 
bus market share from 4.04 to 3.96 percent. Such a re­
duction is caused by the expansion of the air passenger 
market. The airline industry boosts its market share 
from 83.67 to 84.02 percent. 

The model is simulated by increasing air speed by 10 
percent. Competition among airlines is expected not 
only to introduce lower fares but also to improve the 
quality of service by means of faster aircraft. A 10 per­
cent increase in the speed of air service could expand 
the air travel market by as much as 84.97 percent, which 
is approximately a 1. 54 percent increase. The loser 
from the air speed increase is the rail industry, whose 
market share decreases from 12 .29 to 10.84 percent. 
The market share of the bus industry increases from 
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Table 3. Results of price simulation. 

Table 4. Decomposition of income 
and substitution effects. 

Measure 

Average passenger kilometers 
predicted by the model before 
simulation 

Kilometers with fare decrease 
Air 

10 percent 
25 percent 

Bus 
10 percent 
25 percent 

nail 
10 percent 
25 percent 

Kilometers with fare increase 
Air 

10 percent 
25 percent 

Bus 
10 percent 
25 percent 

Rail 
10 percent 
25 pP.rcent 

Note: 1 km= 0.62 mile. 

Measure 

Effect of 10 percent decrease 
in air fare on 

Air demand 
Bus demand 
Rail demand 

Effect of 25 percent decrease 
in air fare on 

Air demand 
Bus demand 
Rail demand 

Note: 1 km = 0.62 mile, 

Table 5. Simulation of market revenue share. 

Measure Air Bus Rail 

Predicted average market share 
before simulation• 83.67 4.04 12.29 

Market share with fare de-
crease 

Air 
10 percent 83.19 4.17 12.64 
25 percent 82.35 4.40 13.24 

Bus 
10 percent 83 .80 3.98 12.21 
?.5 pere.nnt 84.04 3.88 12.08 

Rail 
10 percent 84.02 3.96 12.02 
25 percent 84.62 3.83 11.55 

Market share with 10 per-
cent fare increase 

Air 84.11 3.92 11.98 
Bus 83 .55 4.09 12.36 
Rail 83.36 4.11 12.54 

Market share with change 
in speed ratio 

10 percent increase 84.97 4.19 10.84 
25 percent increase 89.18 4. 68 6.14 
10 percent decrease 82.24 3.87 13.89 

• Average market share of each industry for the sample period. 

4.04 to 4.19 percent. The increase in air speed hurts 
the rail industry and benefits the air and bus industries. 
One possible explanation is that the bus is used for 
short-distance trips and air and rail are used for long­
distance trips. 

What, then, are the best strategies by which the air-

Market Simulation 

A!r Bus 

912.9 99.7 

1009.6 103 
1198.3 108.8 

914.5 97.9 
917. 7 94.6 

917. 7 108. 7 
924 127. 7 

835.4 96.7 
740 .3 92.7 

913 92 
909.6 82.3 

909.6 101.4 
904.8 103. 7 

Change (km) 

Total 

1009.6 - 912.9 = 96 . 7 
103 - 99.7 = 3.3 
253 - 246.7 = 6.3 

1198.3 - 913 = 285.3 
108.8 - 99.8 = 9 
266 - 246. 7 = 19.3 

Compensated Simulation 

Rail Air 

246.7 912 .9 

253 924 
266 943.5 

245 911.3 
242 906.4 

267.7 906 .4 
309.6 893.5 

240 .3 904.8 
232 892 

240.4 916 
250 919.3 

229 921 
206 .4 930.6 

Due to the Real­
Income Increase 

Bus 

99.7 

94.3 
85.6 

108.8 
126.3 

96.6 
91.4 

104.8 
112 

92 .3 
83 

102 .7 
106.7 

1009. 6 - 924 = 85.4 
103 - 94.3 = 8.7 
253 - 232 = 21 

1198.3 - 943 .5 = 254.8 
108.8 - 85.6 = 23.2 
266 - 209.6 = 56.4 

Rail 

246.7 

232 
209.6 

243.5 
240.3 

264.5 
298.3 

261.2 
280.6 

250 
251.6 

23.2 
213 

Due to 
Price Incentive 

96. 7 - 85.4 = 11.2 
3.3 - 8.7 = -5.4 
6.3 - 21 = -14 .7 

285 .3 - 254.8 = 30.5 
9 - 23.2 = -14.2 
19.3 - 56.4 = 37.1 

line industry can expand its market share? The model 
suggests that increased air speed is the most effective 
way to increase the air share of the travel market. Fare 
reduction is not an effective way to improve the market 
share. The study shows that airline service is not a 
luxury but a necessity. The inelastic price elasticity 
reduces revenue as the airline industry lowers the air 
fare. The industry could expand its market share 
through the introduction of higher-speed aircraft, not 
through the reduction of air fares. Our conclusion is 
based on the given intcrcily lravcl budget. If the inter­
city travel budget increases, the airline industry be­
comes the largest beneficiary since the air mode has the 
largest income effect. 
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Airport Planning: A Consultant's 
Viewpoint 
Edward M. Whitlock, Wilbur Smith and Associates, New Haven, 

Connecticut 

The evolution of airport development, the util ity and benefits of airports, 
and ·the problems of expanding or implementing a major new airport fa­
cility in ltght of the many constraints imposed by opposition groups are 
briefly examined. The responsibility of government in planning airport 
operations and expansion is discussed. It is concluded that too many 
agencies are responsible for accomplishing a sound airport transportation 
system and that one overall agency should be responsible for ensuring 
adequate airport development in all areas- roads, the groundsidc, end the 
airside. 

The past decade has witnessed extreme frustration in 
the evolution. of aircraft, the forecasting of air travel, 
and the expansion of existing airports and provision of 
new airports to serve a growing need. This paper begins 
with a brief recap of the evolution of air travel and air 
facility development, highlighting some of my own ex­
periences in planning for the growth and expansion oI a 
number of regional airports in this country and abroad . 

Between 1965 and 1970, there was phenomenal growth 
in air travel, in both passenger and goods movement. 
Government, state, and municipal groups responsible 
for airport planning became acutely aware of capacity 
restraints imposed on this growth and readied many 
plans and funding programs to proceed expeditiously 
with airport development. 

In the past five yea1·s, there have been some major re­
ductions in the growth of air travel as well as a number 
of major changes in the overall transportation industry. 
The oil crisis of 1972 and 1973 afreeted the airline indus­
try harder than most. In contrast to the period of 
meteoric expansion during the 1960s, the situation has 
now somewhat reversed. Before the downturn, new 
aircraft were in the making and interface facilities 
were being constructed at airport terminals. But 

administrative officials have become very reluctant to 
spend additional money at the earlier pace. In addi­
tion, environmental considerations have moved to the 
forefront in the 1970s to such a degree that air quality 
and noise levels are considered as important as eco­
nomic recession and inflation and the energy crisis in 
the decision making on all investments in airport 
planning and development. 

OVERVIEW OF THE PAST 
20 YEARS 

The first era of air travel after World War II was one 
of general accord among aircraft, airports, people, 
and the environment. Propeller-driven aircraft pre­
dominated until the end of the 1950s, when turboprop 
engines were introduced. This was the golden age, in 
which aviation lived in a state of amity with all of its 
neighbors, but it was relatively short-lived. Tbe image 
of aviation was by no means a negati ve one. The typical 
ail'port was rather modest, short on ma1-ble walls and 
multi-story parking fac.ilities. Most airport terminals 
featured single-story buildings with a back door to the 
airport apron and a front door to the parking lot. You 
could actually see the aircraft! 

In general, aviation was accepted by local communi­
ties as a good source of employment and a necessal'y 
support to local service Industrie s and commerce. 
Although many problems had already been encountered 
in t he development of new and existing airports, such 
as Idlewild in New York (now known as Jolm F. Kennedy 
International), no one yet understood tbe severity of the 
problem of afrport development. 

Further development of aircraft into the jet age and 




