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• L O O K I N G A H E A D f o r the purpose of e s t i m a t i n g f u t u r e condi t ions and events i s a 
commonplace and necessary th ing to do. A l though mos t f o r e c a s t i n g i s sho r t range and 
o f t en handled i n f o r m a l l y , long-range fo r eca s t s se rve an i m p o r t a n t r o l e i n p lann ing 
l a r g e scale pub l i c w o r k s . 

One of the f a c t o r s w h i c h can add m a t e r i a l l y to the cost of pub l ic i m p r o v e m e n t s i s 
p r e m a t u r e obsolesence. Where the use of pub l ic f a c i l i t i e s can be expected to increase 
i n f u t u r e y e a r s , i t i s i n the pub l i c i n t e r e s t to appraise tha t f u t u r e use as accura te ly as 
poss ib le i n o r d e r to conserve the pub l i c wea l th . 

I n the f i e l d of h ighways , d u r i n g the past ten yea r s inc reased a t tent ion has been g iven 
by highway a d m i n i s t r a t o r s to e v a l u a t i r ^ the extent of f u t u r e m o t o r veh ic l e t r a v e l on 
roads and s t r ee t s under t h e i r j u r i s d i c t i o n . They have l ea rned that highways b u i l t to 
exac t ing s t r u c t u r a l s tandards can become obsolete y e a r s be fo re t h e i r an t ic ipa ted l i f e 
IS reached i f the v o l u m e and charac te r of t r a f f i c exceeds expectat ions. T h i s has l ed 
to the p r a c t i c e of p r e p a r i n g fo r eca s t s of t r a v e l to a i d i n d e t e r m i n i n g the t r a f f i c vo lumes 
and p a r k i n g demands w h i c h can reasonably be expected i n the f u t u r e . 

Forecas t s of t r a v e l a re somet imes used to es t imate f u t u r e maintenance r e q u i r e ­
ments and the need f o r f u t u r e road cons t ruc t ion and r econs t ruc t i on . I n some states , 
such i n f o r m a t i o n i s used i n p r e p a r a t i o n of budgets. E s t i m a t i n g f u t u r e r o a d use r r e v e ­
nues cannot be done r e a l i s t i c a l l y wi thou t some knowledge of r o a d use i n f u t u r e yea r s . 
These f o r e c a s t s a re also fundamenta l i n the p r e p a r a t i o n of long- range plans f o r h i g h ­
way development. 

SOURCE O F D A T A A N D M E T H O D O F A N A L Y S I S 

The i n f o r m a t i o n on w h i c h th i s r e p o r t i s based was taken f r o m pub l i shed r e p o r t s on 
long- range highway needs p r e p a r e d by 28 states. The data p e r t a i n to each state as a 
whole r a t h e r than to a p a r t i c u l a r sy s t em of roads o r s t ree t s w i t h i n the state. 

No a t tempt was made to analyze the methods by w h i c h the f o r e c a s t s w e r e made. 
Forecas t s can be developed i n whatever amount of d e t a i l may be des i r ed . Methods 
have been developed i n f o r e c a s t i n g popula t ion of a s ingle c i t y w h i c h a re so complex as 
to r e q u i r e so lu t ion by h igh speed e l ec t ron ic comput ing machines . Forecas t s may also 
be as s i m p l e as f r e e - h a n d l i n e d r a w n on a p iece of paper . However , s ince data on 
methodology w e r e not avai lable and s ince the purpose of t h i s study was to de t e rmine 
how succes s fu l the f o r e c a s t s w e r e ( p a r t i c u l a r l y m the l i g h t of what t r a n s p i r e d a f t e r the 
f o r e c a s t was made) , methodology was not analyzed. 

I n eve ry ins tance, the f o r e c a s t of t r a v e l inc luded study of s e v e r a l r e l a t e d e lements 
w h i c h have a d i r e c t and c o n t r o l l i n g e f f ec t . Not a l l of the states inc luded the same e l e ­
ments i n t h e i r pub l i shed r e p o r t s , and none a t tempted t o include d i r e c t l y an eva lua t ion 
of f u t u r e economic f o r c e s although each f o r e c a s t c e r t a i n l y inc luded some cons ide ra t ion 
of these m a t t e r s . Genera l ly an analys is and f o r e c a s t of s eve ra l i t e m s w e r e made and 
then r e l a t e d to the f o r e c a s t of t r a v e L Inc luded i n the r e p o r t s a re the f o l l o w i n g : popu­
l a t i o n ; m o t o r v e h i c l e r e g i s t r a t i o n ; m o t o r veh ic l e owner sh ip ; t o t a l m o t o r veh ic le t r a v e l , 
o r t o t a l highway use of m o t o r f u e l ; and t r a v e l p e r m o t o r v e h i c l e , o r highway use of 
m o t o r f u e l pe r v e h i c l e . 

A l though none of the state r e p o r t s inc luded a f o r e c a s t of f u t u r e economic condi t ions , 
some r e p o r t s ind ica ted t h e i r f o r e c a s t s w e r e v a l i d on ly i f c e r t a i n condi t ions p r e v a i l e d 
d u r i n g the f o r e c a s t p e r i o d . Genera l ly , these inc luded such i t e m s as cont inued p r o s ­
p e r i t y , absence of a f u l l - s c a l e w a r , and other m a t t e r s p e r t a i n i n g to economic c o n d i ­
t i ons . 

FORECASTS C O M P A R E D 

The f o r e c a s t s w e r e a l l made i n the y e a r s s ince 1945. A c t u a l data f o r the yea r 1955 
w e r e then obtained to p e r m i t c o m p a r i n g at leas t a p o r t i o n of the f o r e c a s t w i t h a r e c o r d 
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TABLE 1 
RATIO OF FORECASTED CHANGES TO ACTUAL CHANGES SINCE FORECAST WAS MADE » 

Population, Motor Vehicle Registration, Ownership, Travel per Vehicle and Total Travel 
Start of Total Travel 

Period Forecast Travel per Motor or Total 
Covered Period Motor Motor Vehicle, or Highway Highway 

by to 1955 Vehicle Vehicle Use of Motor Use of 
Region and State Forecast (years) Population Registration Ownership Fuel per Vehicle Motor Fuel 
New England 

Maine 1947-70 8 1 5 3.3 4 8 3. 8 
New Hampshire 1947-60 8 14 0 24 8 3 2 12.5 

Middle Atlantic 
New York 1948-6S 7 2.1 2.6 2.5 2 5 
Pennsylvania 1950-61 5 3 5 3.4 4 9 0 0 2 5 

East North Central 
Ohio 1949-70 6 5.0 8.2 9 6 2 3 5.6 
Indiana 1947-70 8 2.3 2.6 2 8 
Illinois 1947-60 8 4.0 5 7 6 7 0.1 3 9 
Michigan 1946-70 9 2 8 5.2 7 4 Forecast an increase- 4.1 
Michigan 1954-75 1 3 2 9.3 actually declined 2.3 

South Atlantic 
Delaware 1954-70 1 4 3 1.4 2.0 
Maryland 1951-65 4 
Virginia 1950-70 5 1 5 2.8 3 8 2.6 2.7 
Virginia 1952-65 3 1.2 2 0 2.7 Forecast 

not reported 
West Virginia 1953-75 2 3.5 1 9 2.2 4 6 2.0 
N Carolina 1953-75 2 1.2 2.6 3.9 Forecast an increase- 2 3 

actually declined 
Florida 1951-72 4 2.0 3.5 6 0 1.4 2.4 

East South Central 
Kentucky 1954-75 1 0 8 3.7 6 6 Forecast an increase-

actually declined 
Tennessee 1954-75 1 1 5 1 8 2.3 3.0 
Mississippi 1948-70 7 0 3 5 7 11 9 Forecast decline ex­ 5 4 

ceeded by 1 3 times 
West South Central 

Louisiana 1953-75 2 2.1 3.7 7.0 Forecast an increase- 2 2 
actually declined 

Texas 1955-75 0 Forecast too recent for comparison 
West North Central 

Minnesota 1953-75 2 4 1 3 0 3 3 5.7 3.0 
Iowa 1947-60 8 Forecast not reported 2.9 
N Dakota 1951-70 4 3.3 2.0 2.6 12. 7 2 6 
Nebraska 1947-70 8 2.8 3.4 0.9 17.2 10 2 
Kansas 1947-70 8 6 5 8.6 - 1 9 5.3 

Mountain 
Idaho 1953-65 2 1.6 4.3 Forecast an increase- 1 3 

actually declined 
Colorado 1949-69 6 3.7 2.7 6.0 3.4 
Arizona 1953-64 2 Forecast not reported 1 2 1 4 

Pacific 
Washington 1947-70 a 1.7 3 5 8.6 2.0 2 6 
Washington 1953-65 2 L 8 7.2 Forecast no change- 1.8 

actually declined 
Oregon 1947-70 8 1.2 1 6 7 2 Forecast no change- 1.7 

actually declined 
California 1945-60 10 2 1 2 9 3.6 Forecast no change- 2 9 

actually declined 
California 1951-70 4 1.3 1 3 2.9 0 5 1.2 

^ Ratio. Actual average annual rate of change from year when forecast was made through 1955. Divided by forecasted average 
annual rate of change. 

of ac tua l change f o r p e r i o d s up to a m a x i m u m of 10 y e a r s . 
A c t u a l l y the f o r e c a s t s f o r each state w e r e compared i n two ways . They w e r e c o m ­

p a r e d w i t h condi t ions w h i c h developed subsequent to the f o r e c a s t , and then they w e r e 
c o m p a r e d to the t r e n d of the 20 yea r s p r eced ing the fo r ecas t . 

A s ye t the re i s nothing s tandard about the length of f o r e c a s t p e r i o d used by the v a r ­
ious s tates. Some w e r e on ly 10 y e a r s . One cove red 24 y e a r s . Because of the v a r y i n g 
t i m e pe r iods and i n o r d e r to have a s tandard un i t f o r compar i son , the increases (or de­
creases) i n the f i v e i t e m s s tudied w e r e conver ted to show the annual r a t e of change. 
F o r example , a f o r e c a s t showing an eiqpected inc rease i n m o t o r t r a v e l of 6 b i l l i o n v e ­
h i c l e - m i l e s i n a 20-year p e r i o d w o u l d be e ^ r e s s e d as an average increase of 300 m i l ­
l i o n v e h i c l e - m i l e s p e r y e a r f o r 20 y e a r s . I f d u r i n g the 5 y e a r s f o l l o w i n g the f o r e c a s t . 
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travel increased two billion vehicle-miles, this would be e}9)ressed as an increase of 
400 million vehicle-miles per year (for the 5 years). 

This averaging of forecasts to a yearly rate creates a bias. Where the forecast was 
other than a straight line, the average rate does not reflect the correct position of the 
travel trend during intermediate years. However, in the majority of the state reports, 
figures for intermediate years were not available. A substantial number of forecasts 
differed so greatly from the actual trend that the differences between a straight and 
curved line were decidedly secondary. 

Since the purpose of this study was to compare forecasts with actual data, the ratio 
of the two annual rates was computed. This was done for total travel and the compo­
nents of travel as reported by each state. The resulting ratios are shown in Table 1. 
Ratios were computed so that a value less than one means that the rate of increase ac­
tually experienced was less than had been forecast. Correspondingly, a ratio greater 
than one means events following the forecast were greater than had been expected. The 
ratio itself gives the extent of the divergence. For example, a ratio of 0. 5 means that 
the rate of actual increase was only half as great as had been forecast. A ratio of 1. 0 
indicates the rate of change actually ejqierienced was the same as e:q)ected. A ratio of 
3. 5 shows the rate of change which occurred exceeded that which had been projected by 
3% times. 

Table 1 gives the period covered by the forecasts and the number of years included 
in the comparison period for each state. For convenience, states are grouped accord­
ing to the arrangement used by the U. S. Bureau of Census in its population reports. In 
this way, states having similar characteristics can be readily compared. 

THE GENERAL TENDENCY 
Many of the ratios exceed 1. 0, indicating that the rates of increase actually exper­

ienced are greater than had been forecast. To show this more clearly. Table 2 was 
prepared. Here the data are grouped according to size of ratio. This arrangement 
makes i t clear that very few forecasters were too optimistic. In only a few instances 
was there a ratio less than 1. 0 (actual rates of increase smaller than forecast). 

Population 
For example, in 25 of 27 forecasts of population the actual rate of population in­

crease was greater than e^^ected. It is particularly significant that in 60 percent of 
the forecasts the actual rate of increase exceeded the forecast by more than two times. 

TABLE 2 
RATIO OF FORECASTED CHANGES TO ACTUAL CHANGES SINCE FORECAST WAS MADE * 

Population, Motor Vehicle Registration, Ownership, Travel per Vehicle and Total Travel 
States Grouped According to Size Ratio 

Range in Ratios Population 

Motor 
Vehicle 

Registration 

Motor Vehicle 
Ownership 

(vehicles per 
100 persons) 

Travel per 
Motor Vehicle 
or Highway Use 
of Motor Fuel 
per Vehicle 

Total Travel 
or Total 

Highway Use 
of Motor Fuel Range in Ratios 

From To From To 
0 0 1.0 
1.1 2 0 
2.1 5 0 
5.1 Above 

5.1 
Decreased instead 
of increasing as 
forecast 

2 
9 

14 
2 

0 

0 
10 
15 
6 

0 

1 
0 

13 
12 

0 

3 
3 
5 
5 

8 

0 
6 

18 
5 

0 

0.0 1.0 
11 2 0 
2 1 5 0 
5 1 Above 

5 1 
Decreased in­
stead ofincreas 
ing as forecast 

Rate of decline 
forecasted was 
exceeded 

0 0 0 2 0 
Rate of decline 
forecasted was 
exceeded 

Number of 
forecasts 27 31 26 26 29 Number of 

forecasts 
Number of 
states 25 27 22 23 26 Number of 

states 
^ Ratio Actual average annual rate of change divided by forecasted rate. 
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When the trends for the 20 years preceding the forecast were studied, i t was found that 
nearly one-half were smaller and about one-half were greater than the forecasted rates. 

Registration 

In all cases, forecasted rates of increase in motor vehicle registration were below 
the increases actually e:q)erienced subsequent to the date of the forecast. In more than 
two-thirds of the states the actual rate of increase was more than double the rate fore­
cast. 

In one out of five cases the actual increase was more than five times greater than 
had been anticipated. There was an even division when the forecast was compared to 
the rates during the 20 years preceding the forecast—about one-haU were smaller, 
the remainder were greater. 

Ownership 

The rate of change in motor vehicle ownership is, mathematically speaking, a 
second differential. As such, i t appears to be the one which gives forecasters the 
greatest difficulty. Only in one case was the actual rate of increase in ownership less 
than forecast. In 96 percent of the states actual increases were at a rate at least 
twice that which had been forecast. In nearly half the instances, actual increases were 
at a rate more than five times greater than expected. 

Travel per Vehicle 

This is the only item studied in which there were decreases. A reduction in travel 
per vehicle is, of course, not entirely unexpected where ownership is rising. Because 
of the tendency for travel per vehicle in some cases to decrease or at least increase 
slowly, it made possible a better showing for the forecasters. Even here, however, 
in one-half of the states the actual increases were at a rate greater than forecast. In 
one out of ten cases the actual increase was at a rate less than forecast. In nearly 
one-third of the instances there was an actual decline in travel per vehicle rather than 
an increase as forecast. There were also two states where a decline had been fore­
cast and subsequently the rate of decline was substantially exceeded. 

Total Travel 

The travel trend is, in a sense, a composite of the other components. This is evi­
dent in the distribution shown in Table 2. In no case was the actual rate of increase in 
total travel (or total highway use of motor fuel) less than forecast. In more than three-
fourths of all forecast efforts, i t developed that actual increases were at a rate more 
than twice that expected. 

Compared with the previous 20 years, i t was again found that about one-half were 
smaller and one-half greater than forecast. 

INTERPRETATION AND SUMMARY 
Forecasts of travel and related items made during the past decade have been defi­

nitely on the low side. With the exception of travel per vehicle, increases after the 
forecasts have been at rates greater than forecast. In roughly two-thirds of the cases 
investigated, actual increases were at rates more than two times greater than had 
been foreseen. 

Motor vehicle travel is one of the factors which has an important bearing upon the 
nation's economy. However, little work has been done so far to relate a forecast of 
travel to future economic conditions, but i t is important to the reasonableness of travel 
forecasts that this be done. If the nature of the nation's economy for the decade ahead 
had been foreseen in 1946, i t would have greatly eased the problems of the travel fore­
caster. Since the extent and duration of economic prosperity in the past 10 years was 
not adequately anticipated, the accuracy of travel forecasts was correspondingly af­
fected. 
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It I S also possible that part of the reason for low forecasts is that, as a matter of 
policy, public officials have been unwilling to overstate themselves on the extent of 
future motor vehicle registrations and fuel consumption. Both of these items have a 
direct bearing on highway user revenues as well as on the needs of the highway systems. 

Until more accurate forecasts can be made, i t wi l l be a matter of sound policy to 
make a periodic review of travel forecasts and related items. Forecasts should be 
adjusted in the light of current conditions and as new information regarding the future 
becomes available. As knowledge of the means for guiding the national economy in­
creases, the ability to forecast future travel wi l l improve. 




