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L A R G E capital outlays have been made for construction of highways, roads, and streets 
over the past f o u r decades. Improvements achieved with these outlays are not perma
nent; they start depreciating from the day they are first built. This report represents 
the initial effort to measure the extent of such depreciation experienced by all highways, 
roads, and streets, in total. The analysis covers the period 1914 to 19.52 and is presented 
in tei'ms of the estimated price level as of January 1, 1953. 

I n the years prior to World War I I , the trend o f depreciated investment in all high
ways, roads, and streets was upward. During World War I I , however, capital outlays 
for construction were insufficient to meet the depreciation taking place and the trend 
was reversed. Although capital outlays again exceeded depreciation in the postwar 
period, i t has taken unti l January 1, 1953, for the depi'eciated investment to recover to 
its 1941 level. 

Cei'tain data are shown for principal road systems and fixed assets solely for purposes 
of portraying the analysis processes emploj^ed. Since i t was necessary to use estimates 
where gaps in the basic data were encountered, i t is to be expected that as fuither re
search on this subject is conducted, some of the detailed statistics wil l be revised. I t is 
likely, however, that these revisions wil l cause no substantial change in the conclusions 
which may be drawn from the over-all trends and general findings for all highways, 
roads, and streets, combined. 

• OVER the past 35 to 40 years about $75 investment that has been created through an 
billion, at today's prices,' have been spent for expenditure of $75 bill ion: 
the construction of highways, roads, and How much potential service has been buil t 
streets in the United States. This i s a tremen- into the highway systems? 
dous sum of money. Yet in state after state How much of this service has been con-
where highway needs studies have been con- sumed? 
ducted, there is overwhelming evidence that i t How much still remains? 
has not been enough. I n the postwar years. How fast is i t wearing out? 
Ijarticularly, rates of accomplishment have Is ground being gained or lost? 
been lagging notoriously. I n the analysis which follows, an effort is 

Highway construction expenditures per made to obtain answers to some of these 
registered vehicle since 1946 are about half of questions. 
what they were in the prewar period. This I n large measure the nature of available data 
fact raises certain questions concerning what f f ' ' ^ ^ f'^^'^g^' '^''f'. 'fr'f'' ''y'^^' ^^f- ' 
, , , 1 1 , • 1 • i i i . dictates the type of analysis that can be made, 
has happened and what is happening to the 4. • i i , i T U i, i 

' 1 f- o Many gaps exist m the data. I hese have been 
> Unles.? otherwise s ta ted , a l l dollar a m o u n t s presented bridged O n the m O S t - r e a S O U a b l e b a s i s short of 

i n th i s report are at the es t imated price level as of .January . • i .u J i" • I £ - i . A i. 
1953. incurring the need for indefinite postponement 
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T A B L E 1 
C O N S T R U C T I O N E X P E N D I T U R E S F O R A L L 

R O A D S A N D S T R E E T S I N T H E U N I T E D 
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1 Second 
ary 

C o u n t y 
L o c a l 
and 

Other 
R u r a l 

Roads' ' 

A l l 
U r b a n 
Streets 

million 
\ dollars 

1914 ] 281 
1915 283 

percent 

41.8 
42.6 

m illion 
dollars 

673 
666 

1 million 
dollars 

275 
296 

million 
dollars 

22 
59 

million 
dollars 

376 
310 

1916 
1917 
1918 
1919 
1920 

310 
321 
275 
404 
593 

52.5 
72.2 
80.6 
85.1 
94.8 

590 
446 
341 
475 
626 

270 
209 
176 
253 
365 

53 
43 
31 
29 
31 

267 
193 
134 
193 
230 

1921 832 
1922 1 834 
1923 1 755 
1924 [ 948 
1925 1,036 

59.9 
59.4 
66.2 
63.5 
60.3 

1,389 
1,406 
1,141 
1,493 
1,718 

681 
667 
588 
746 
781 

369 
361 
195 
263 
307 

339 
378 
358 
486 
630 

1926 1 1,015 
1927 1 1,171 
1928 1 1,295 
1929 1 1,272 
1930 1 1,524 

58.0 
67.2 
53.5 
51.7 
48.1 

1,749 
2,047 
2,421 
2,460 
3,169 

719 
785 

1,084 
1,116 
1,422 

351 
428 
447 
427 
628 

679 
834 
890 
917 

1,119 

1931 1 1,430 1 43.1 
1932 1 983 ! 34.2 
1933 882 1 43.0 
1934 1,195 1 47.1 
1935 1 944 45.2 

3,318 
2,874 
2,051 
2,538 
2,089 

1,731 
1,541 
1,140 
1,170 

901 

633 
684 
428 
659 
604 

954 
749 
483 
709 
584 

1936 ' 1,578 
1937 1 1,375 
1938 1,701 
1939 1 1,572 
1940 j 1,468 

46.5 
44.6 
40.9 
40.7 
40.2 

3,392 
3,083 
4,169 
3,861 
3,662 

1,342 
1,166 
1,313 
1,366 
1,622 

1,096 
933 

1,437 
1,358 
1,207 

954 
984 

1,409 
1,147 

923 

1941 1 1,178 
1942 1 797 
1943 1 435 
1944 1 373 
1945 367 

45.9 1 
61.7 
71.2 
64.8 
62.7 

2,567 
1,292 

612 
575 
585 

1,188 
666 
348 
316 
340 

791 
328 
141 
123 
129 

688 
308 
123 
137 
116 

1946 
1947 
1948 
1949 
1960 

818 1 69.0 
1,403 1 78.8 
1,774 88.8 
2,144 1 85.7 
2,312 i 81.8 \ 

1,185 
1,780 
1,998 
2,603 
2,826 

710 
953 

1,086 
1,231 
1,269 

268 
425 
446 
673 
741 

207 
402 
468 
699 
826 

1951 ! 2,581 91.8 2,812 
1952 2,882 | 97.1 1 2,968 

1,265 
1,588 

761 1 786 
630 i 750 

T o t a l 43,341 75,528 34,552 I 18,338 I 22,638 

" E n t r i e s in this c o l u m n are p r e l i m i n a r y . Off ic ia l s tat ist ics 
of the B u r e a u of P u b l i c R o a d a publ i shed after October , 1952 
m a y show minor var ia t ions f rom these a m o u n t s . T h e effect 
of such var iat ions upon the over-al l ana lys i s w i l l be i n 
s ignif icant . 

^ I n c l u d e s local roads u n d e r state control . 

of the analysis. Certain data for 1952 have 
been estimated in order that the results would 
show conditions as they exist today, and thus 
be of more current interest. 

C O N S T R U C T I O N E X P E N D I T U R E S 

A historical record of construction expendi
tures is an obvious need for any analysis of the 
investment in highways. Shown in Columns 1 
and 2 of Table 1 are the expenditures for con
struction for each year 1914 to 1952 for all 
roads and streets i n the United States. For 
this entire period the total expenditure, un
adjusted for price level changes, amounts to 
more than $43 billion.^ One of the more-
troublesome tasks was that of arraying the 
data in a form suitable for analysis. For 
e.xample, i t was necessary to segregate state 
expenditures by road systems, rural and urban. 
I n addition, expenditures were made on many 
roads which today are state primary or second
ary roads but which were local roads in earlier 
years. Thus, certain adjustments were made in 
order to produce a continuous record which 
would reflect the actual capital outlays made 
each year since 1914 on each road system as 
now constituted, regardless of which highway 
jurisdictions may have made the expenditures. 

As indicated in Table I , the principal road 
systems selected for purposes of this analysis 
were (1) the rural state primary and secondary 
systems, (2) county, local, and other rural 
roads, and (3) all urban streets. The approxi
mate mileage of each of these road systems as 
of January 1, 1953, is: 

Approximate 
existing mileage. 

System January 1, 1953 
R u r a l state p r i m a r y a n d secondary 459,000 
C o u n t y , local , a n d other r u r a l roads 2,528,000 
A l l urban streets 339,000 

T o t a l 3,326,000 

For purposes of analysis, expenditures on 
each system were reduced to a common price 
level. I n making this adjustment, the Bureau 
of Public Roads' composite-mile construction-
price index was used for the period 1922 to 
1952. This index was extended back to 1914 by 
tying i t in with the wholesale-price index of the 
Bureau of Labor Statistics. The entire trend 
from 1914 to 1952 was then adjusted to the 

' T h i s a m o u n t i n c l u d e s expenditures for the construct ion 
of tol l faci l i t ies . I t a l s o inc ludes W P . \ construct ion exjjendi-
tures d u r i n g the 19308. Exi>enditure data were obta ined f rom 
s tat i s t i ca l records m a i n t a i n e d b y the B u r e a u of P u b l i c R o a d s . 
I t is k n o w n t h a t subs tant ia l c a p i t a l out lays were made in 
years prior to 1914, p a r t i c u l a r l y for c i t y streets. H o w e v e r , 
the year 1914 was selected as the s t a r t i n g point of the a n a l y s i s 
for the fol lowing reasons; (1) there is lack of adefjuate records 
of expenditures prior to 1914 a n d (2) it was considered de
s irable to s tart the ana lys i s a t some year d u r i n g the period 
w h e n motor vehicles began to have pronounced effect upon 
h ighway , road, a n d street i m p r o v e m e n t programs. 
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estimated price level on January 1, 1953, as a 
base of 100. Resultant values are shown in 
Column 3 of Table l . ' 

Price-index values listed in Column 3 of 
Table 1 were then applied to ( I ) the total 
expenditures in Column 2 and (2) the expendi
tures developed sepai'ately for each principal 
road .system comprising the total. Results of 
this computation ace shown in Columns 4 to 7 
of Table 1. 

Figure 1 shows construction expenditures 
for all highwaj-s, roads, and streets from 1914 
through 1952. Solid bars represent actual 
amounts; stippled bars show these same ex-
penditui'es adjusted to the estimated price 
level as of January 1, 1953. (Values used in 
Figure 1 are obtained from Columns 2 and 4 
of Table 1.) Actual e.xpenditures as shown by 
the solid bars have been highest in the years 
following World War I I . When aiijusted for 
the price level, however, peak expenditures, as 
shown by the stippled bars, are found to be in 
the early and late 1930's. 

F I X E D A S S E T S 

Various elements of the highway, such as 
grading, surfacing, structui'es, traffic services, 
impi'oved shoulders, roadside development, 
and so on, have different service-life character
istics. Available data are not sufficiently de
tailed to permit breaking down the expendi
tures into the number of fixed assets which 
would be desirable for this analysis. I n fact, 
existing factual information concerning this 
matter is so meager as to render the validity 
of any breakdown open to considerable ques
tion. Yet, Ijecause of the wide variation in the 
service-life characteristics involved, an at
tempt was made to subdivide expenditures 
into five major fixed asset accounts: (1) grad
ing, (2) low-type surfacing, (3) intermediate-

3 T h e r e liro no price- index trends for local roads a n d c i ty 
streets su i table for purposes of this ana lys i s . T h e price- level 
a d j u s t m e n t made i n tl i is report m u s t , therefore, be con
s idered as approximate . Price- index va lues v a r y between 
states, between road sys tems , between fixed asset* (grading, 
s u r f a c i n g , s tructures , etc.) w i t h i n each road s y s t e m , a n d 
between i n d i v i d u a l i tems inc luded i n each f ixed asset. 
T h e r e are no stat is t ics now ava i lab le w h i c h c a n be used to 
effect a precise convers ion of a l l a c t u a l expenditures f rom 
one base period to another. A l t h o u g h subindexes for excava 
t ion , surfac ing , a n d bridges have been determined for 
federal -a id h ighway construct ion , the possible ref inement 
obta ined b y a p p l y i n g these sub indexes w o u l d be s m a l l . 
I n fact it m i g h t be open to considerable ciuestion in the case 
of local roads a n d c i ty streets where the composi t ion of the 
subindexes varies f rom those for federal-aid w o r k . U s e of 
the composite index appeared, therefore, to be the most 
l>ractical m e t h o d of m a k i n g the i)rice level a d j u s t m e n t , 
par t i cu lar ly i n v i ew of the n u m b e r of approx imat ions neces
s a r y throughout other steps in the ana lys i s . 

type surfacing, (4) high-type surfacing, and 
(5) structures. 

Following is a brief description of these 
fixed asset accounts: 

1. Grading includes costs of right-of-way 
(where actually purchased), clearing and 
grubbing, e.xcavation, f i l l , grading, and the 
construction of drainage, culverts, and pro
tective structures. (Minor items such as 
ti'affic services, improved shoulders, and road
side development are also included in this 
account.) 

2. Low-type surfacing includes costs of i-oad-
way surface and base for soil-surfaced and 
gravel roads. 

3. Intermediate-type surfacing includes costs 
of roadway surface and base for bituminous 
surface-treated and mixed bituminous roads. 

4. High-type surfacing includes costs of 
roadway surface and base for bituminous 
penetration, bituminous concrete, sheet or 
rock asphalt, portland-cement concrete, and 
brick and block roads. 

5. Structures includes costs of excavation for 
construction of bridges and approach struc
tures, and construction of bridges (over 20-ft. 
clear span), viaducts, grade-separation struc
tures, and tunnels. 

Numerous sources of data were investigated 
to obtain a basis for breaking down the ex
penditures into the fixed-asset accounts. Basic 
statistics involved in the Bureau of Public 
Roads' price index were reviewed; certain 
mileage and construction-cost tabulations de
veloped in the road-life-study piiase of the 
highway-planning surveys were studied; 
project records on federal-aid primary, second
ary, and urban construction contracts were 
analyzed; state-highway-needs studies and the 
estimates of needs of the federal-aid systems 
made by the American Association of State 
Highway Officials were examined''; and numer
ous other reports and sources of information, 
including reports by the Bureau of Public 
Roads* and annual reports of state highway 
departments, were inspected. 

I t is apparent that considerable vai-iation 
existed among the states, by years within the 
same state, and between road systems. I t 

* H e a r i n g s before the C o m m i t t e e on P u b l i c Works , 
H o u s e of R e p r e s e n t a t i v e s , 81st Congress , Second Session, 
F e b r u a r y 28 to M a r c h 22, 1950, on F e d e r a l A i d H i g h w a y 
A c t of 1950, pages 275 to 286. 

^Highway Needs of the National Defense, Hovise D o c u 
m e n t N o , 249, J u n e 30, 1949; also The Local Rural Noad 
Problem, a report b y the B u r e a u of P u b l i c R o a d s , D e p a r t 
m e n t of C o m m e r c e , .January 1950. 
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would serve no useful purpose to discuss at 
length the relatively meager information that 
was assembled from the many sources. Final 
decisions as to the factors to use in breaking 
down the expenditures into the five fixed 
assets are admittedly somewhat arbitrary. 
They have been made only for the purpose of 
introducing a refinement which was considered 
justifiable in view of other more-serious prob
lems that would have been encountered later 
in the analysis if this particular step were 
omitted. 

I n Table 2 are listed the percentage factors 
as finally determined. Application of these 
percentages to the appropriate expenditures in 
C'olumns 5 to 7 of Table 1 results in an array 
of construction expenditures for each fixed 
asset account, year by j-ear, for each principal 
road and street system. Accumulated total 
expenditures, 1914 to 1952, for all road and 
street systems, combined, for the selected 
fixed asset accounts are as follows: 

T o t a l construction 
expenditure, 1914 

to 1952, at January 
F i x e d asset account 1, 195.3 prices 

billion dollars 

( I r w l i n i ! 21.0 
L o w - t y p e surfac ing 6.6 
Intermet l ia te - type surfac ing 7.8 
H i g h - t y p e surfac ing 26.6 
.Structures 13.5 

T o t a l 75.5 

I N V E S T M E N T S E R V I C E L I F E 

To determine what proportions of the accu
mulated expenditures are still in service, as 
well as other facts concerning age, expectancy, 
and depreciation of the existing investment, 
(tertain information is necessary concerning 
the service life of the highway investment. I n 
the I'oad-life studies of the highway-iilanning 
surveys, considerable data have been de-
^'eloped wi th respect to service lives of various 
surface types on a mileage basis for primary 
rural highways." Unfortunately, however, data 
with respect to the life of dollars invested in 
various elements of the highway are quite 
limited. In fact, the best data available were 
developed in an unpublished analysis made by 
the Bureau of Public Roads in 1950 on about 
sSl.2 billion of construction on the state 

6 " L i f e C^liaracteriatics of Surfaces C o n s t r u c t e d on P r i 
m a r y R u r a l H i g h w a y s , " b y R o b l e y W i n f r e y a n d F r e d B . 
F u r r e l l , presented at tlie 2Qth A n n u a l Meeting, H i g h w a y 
Rcaenrch B o a r d , D e c e m b e r 1940; a n d " L i f e C h a r a c t e r i s t i c s 
of H i g h w a y S u r f a c e s , " b y F r e d B . F a r r e l l a n d H e n r y R . 
Pater i ck , i>resented at the 28th A n n u a l Meet ing, H i g h w a y 
Research B o a r d , D e c e m b e r 1948. 

primary rural systems of Kentucky, Missouri, 
Tennessee, Texas (10 percent of system only), 
West Virginia, and Wisconsin.' From this 
study, average service lives of dollars invested 
in highway construction were obtained for 

T A B L E 2 
A P P R O X I M A T E P E R C E N T A G E D I S T R I B U T I O N 

O F C O N S T R U C T I O N E X P E N D I T U R E S B Y 
F I X E D A S S E T S F O R V A R I O U S P E R I O D S 

O F Y E A R S " 

R o a d System F i x e d Asset 

Percentage D i s t r i 
bution by Periods 

R o a d System F i x e d Asset 

1914-
1920 

1921-
1946 

1947-
1952 

R u r a l state pr i 
m a r y a n d 
secondary 

G r a d i n g 
L o w - t y p e sur fac ing 
I n t e r m e d i a t e - t y p e 

surfac ing 
H i g h - t y p e surfac ing 
S t r u c t u r e s 

26.9 
23.5 
13.6 

22.5 
13.5 

27.4 
7.8 
8.3 

37.9 
18.6 

26.5 
0.8 

11.7 

39.5 
21.5 

T o t a l 100.0 100.0 100.0 

C o u n t y , loca l , 
a n d other 
r u r a l roads 

G r a d i n g 
L o w - t y p e surfac ing 
I n t e r m e d i a t e - t y p e 

surfac ing 
H i g h - t y p e sur fac ing 
S t r u c t u r e s 

31.0 
41.7 

3.2 

8.0 
16.1 

40.9 
19.9 
9.6 

10.7 
18.9 

34.4 
15.8 
16.0 

12.8 
21.0 

T o t a l 100.0 100.0 100.0 

A l l u r b a n 
streets 

G r a d i n g 
L o w - t y p e sur fac ing 
I n t e r m e d i a t e - t y p e 

surfac ing 
H i g h - t y p e sur fac ing 
S truc tures 

25.0 
14.7 
8.2 

42.1 
10.0 

20.0 
3.2 

11.4 

50.4 
15.0 

19.9 
1.0 

15.0 

46.1 
18.0 

T o t a l 100.0 100.0 100.0 

" T h e entries in th i s table are s h o w n to the nearest 0.1 
Ijercent b u t shou ld not be presumed a c c u r a t e to t l i is extent 
(see text) . 

T A B L E 3 
A V E R A G E S E R V I C E L I F E , I N Y ' E A R S T O Z E R O 

S A L V A G E , O F C A P I T A L O U T L A Y F O R V A R I O U S 
F I X E D A S S E T S O N P R I M A R Y R U R A L H I G H W A Y S 
F O R V A R I O U S P E R I O D S O F Y E A R S " 

Period of 
Y e a r s 

1914 to 1919 
1920 to 1929 
1930 to 1939 
1940 to 1949 
1950 to 1952 

F ixed Assets 

G r a d i n g 

Surfaces 
S truc 
tures G r a d i n g 

L o w In ter 
mediate High 

Struc 
tures 

yr. yr. y . yr. yr. 

25 22 26 27 40 
41 21 22 30 43 
56 16 20 33 52 
54 14 19 26 52 
55 14 20 25 52 

V a l u e s shown are a r i t h m e t i c averages of the service l ife 
est imates for each year w i t h i n the respective periods. 

each year from 1914. Lives of dollars invested 
in various elements of the highway are sum
marized for various periods of years in Table 3. 

B a s i c data used in th i s 1950 ana lys i s were developed 
a s par t of the road life s t u d y phase of the h i g h w a y - p l a n n i n g 
s u r v e y s in these states. 



6 ECONOMICS, FINANCE, A N D ADMINISTRATION 

Mechanics of developing the service lives 
are similar to those outlined in the previously 
mentioned reports except that dollars, instead 
of miles, are used in the analysis. Estimates, 
thus developed, take into account actual 
experience and therefore reflect the composite 
effect of all factors contributing to retirements: 
structural failure, obsolescence, funds avail
able to do needed work, and so on. For the 
more-recent years, the amount of retirements is 
frequently insufficient to give a reliable indica
tion of the service life. I n such instances, past 
trends and judgment were used to f i l l the 
gaps. 

W i t h respect to service hves of the dollars 
involved in construction of local roads and 
city streets, data are extremely meager. 
Neither is there any appreciable evidence 
concerning differences between investment 
service life values for fixed assets on primary 
rural roads and those for local roads and city 
streets. Accordingly, the service life values in 
Table 3, as developed for primary rural roads, 
were used for all road and street systems.* 

I n a s m u c h as appl i ca t ion of re t irement rates for each 
f ixed asset is made i n accordance w i t h the dis tr ibut ions s h o w n 
for each road s y s t e m i n T a b l e 2, it is l ike ly that better k n o w l 
edge of the differences b y sys t ems in i n v e s t m e n t life values 
for each fixed asset w o u l d result in on ly re lat ive ly s m a l l 
changes in the f inal results . Fo l l owing are brief comments 
on factors w l i i c h affect service l ives of fixed assets: 

Grading. T h e locat ion of most local roads a n d c i ty streets 
is more or less permanent . H o w e v e r , m a n y i tems i n c l u d e d 
i n the grading account are undergoing constant change. 
O n local roads, i m p r o v e m e n t s are cont inua l ly being m a d e 
b y prov id ing better drainage, w iden ing , a n d e l iminat ing 
excessive grades a n d curves . I^ack of adequate maintenance 
(a c o m m o n occurrence on local roada) f requent ly results i n 
condit ions w l i i c h require construct ion to overcome the defi
ciencies w l i i ch h a v e developed. O n c i t y streets a n y work 
other t h a n resurfacing usua l ly invo lves loss of prior w o r k 
s u c h as c u r b a n d gutter, s idewalks , drainage sys tems , a n d 
retaining wal ls . T h u s for both local roads a n d c i t y streets 
prior w o r k is constwiitly being ret ired through the c o n t i n u 
ous process of rehabi l i tat ion a n d i m p r o v e m e n t . E s t i m a t e s 
of average life of grading as s h o w n i n T a b l e 3 are, therefore, 
considered reasonable for local roads a n d c i ty streets. 

Hut facinQ. . \ s ind ica ted i n T a b l e 2 , construct ion expendi 
tures for surfac ing have been greatest for low types on local 
roads a n d for li igli types on c i ty streets. F o r low types , the 
service l ives indicated i n T a b l e 3 appear reasonable as a n 
average for each road s y s t e m ; for higi i types they m a y a p 
pear somewhat low for c i ty streets a t f irst glance. H o w e v e r , 
the l ives s h o w n are averages, a n d it is to be expected t h a t 
m a n y high types w i l l give service for m a n y years in excess 
of the average. T h e past three to four decades have wi t 
nessed s u b s t a n t i a l a m o u n t s of resurfacing a n d widening of 
c i ty streets. I t w o u l d be erroneous to p y r a m i d these c a p i t a l 
out lays on the a s s u m p t i o n tha t a l l prior w o r k enjoys s u b 
s tant ia l ly f u l l salvage at the t ime of resurfacing or recon
s truct ion . T h u s , u n t i l fur ther research reveals facts t h a t 
w a r r a n t ass ignment of longer i n v e s t m e n t l ives for c i t y 
streets, i t was considered preferable for purposes of t h i s 
report to use those developed for comparable types on p r i 
m a r y r u r a l h ighways . 

atructuren. S t r u c t u r e s , whether on local roads, c i t y 
streets , or p r i m a r y h i g h w a y s h a v e a considerable l ife s p a n . 
T h e use of serv ice l i fe d a t a for s tructures on p r i m a r y roads 
appears reasonable for local roads a n d c i ty streets. 

From the analysis of the previously men
tioned $1.2 bilUon of construction, the retire
ment rates of dollars at various years after 
construction were obtained for each fixed 
asset. These retirement rates, corresponding to 
the service lives in Table 3, were then applied 
to the expenditure for each fixed asset for each 
road system. From this computation, the 
dollars retired for each fixed asset and each 
road system were totaled for each year up to 
1952. Retirements were then accumulated 
from 1914 and deducted from the accumulated 
construction expenditures. Figure 2 illustrates 
the net result, graphically. 

The upper line in Figure 2 represents the 
accumulation of all construction expenditures 
through 1952, as obtained f rom Column 4 in 
Table 1. Wi th the exception of World War I I , 
the trend shows a sustained rise to a total of 
$75.5 billion as of January 1, 1953. The lower 
line in Figure 2 represents construction dollars 
remaining in service after deducting dollars 
which were lost through road abandonments 
or which were not salvaged for further use in 
the road or street as rebuilt. As of January 1, 
1953, therefore, there are $60.7 billion still in 
service out of the original $75.5 billion, indi
cating a net retirement of $14.8 billion, or 
about 20 percent of the original construction 
expenditures. 

Breakdown of the $60.7 billion by principal 
road systems is as follows: 

Amounts remaining 
in service on 

R o a d system J a n u a r y 1, 19,53 

billion dollars 
R u r a l state p r i m a r y a n d secondary 28.0 
C o u n t y , local , a n d o t h e r r u r a l roads 14.9 
A l l u r b a n streets 17.8 

T o t a l 60.7 

W i t h respect to amounts remaining in 
service for each fixed asset, the computations 
were made in such manner as to retain the 
identity of the fixed asset for which the con
struction expenditure was originally made. 
Thus, an expenditure made for a low-type 
surface is permanently retained in the fixed-
asset account for low types, even though i t 
might later have been salvaged as part of a 
higher type surface through the processes of 
resurfacing or reconstruction. Distribution of 
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the amounts remaining in service on January 
1, 1953 for each fixed asset is as follows: 

Amounts remaining 
F i x e d asset for which construction in service on 

expenditure was originally made J a n u a r y 1, 1953 
billion dollars 

G r a d i n g I S . 8 
L o w - t y p e surfac ing 2,6 
In termedia te - type surfac ing 5,0 
H i g h - t y p e surfac ing 21.8 
S truc tures 12,5 

T o t a l 60.7 

A comparison of the foregoing amounts with 
the previously cited total construction ex-

considerable portion has been consumed, and 
this portion is increasing as time goes on. 
Figure 3 shows the trend in average age and 
hfe expectancy of the capital investment in 
service on January 1 of each year f rom 1921 
to 1953 for all roads and streets, combined. 
Solid portions show average age of construc
tion dollars remaining in service; stippled 
portions represent average remaining years of 
service life, or expectancy. Total height of 
each bar represents piobable average service 
hfe of the dollars in service. I t wi l l be ob 
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F i g u r e 2. A c c u m u l a t e d c o n s t r u c t i o n e x p e n d i t u r e s a n d r e m a i n i n f t i n v e s t m e n t t h r o u g l l 1952. ( J a n u a r y 1, 1953, 
p r i c e s f o r c o n s t r u c t i o n s i n c e 1914 o n a l l r o a d s a n d s t r e e t s i n t l i e U n i t e d S t a t e s . ) 

penditures leveals that percentages of capital 
outlay since 1914 which are still i n service on 
January 1,1953 are least for low-type surfacing 
and highest for structures. Caution must be 
exercised in the use of these detailed statistics 
in view of the general assumptions and esti
mates that were necessary. As better basic 
data become available, greater reliability wil l 
result. 

D E P R E C I A T I O N 

Of the total years of service which were 
buil t into each road and street at the time of 
its original construction or reconstruction, a 

served that average age has been increasing 
over the years and, for the most part, average 
expectancy has been decreasing. As of Janu
ary 1, 1953, average age is nearly 15 yr. and 
average expectancy is about 28 y r . ' Values for 
individual major road sj'stems as of January 1, 
1953, are shown in Table 4; those for fixed 
assets are shown in Table 5. 

Thus, dollars remaining in service are not 
brand new; they have been aging, and a sub-

^ A t zero age, the average service life of the inves trnent 
is a composite average of n u m e r o u s portions h a v i n g differ
ent service l ives. A s the i n v e s t m e n t becomes older, those 
portions w i t h the shorter l i ves are ret ired; consequent ly the 
age plus the expec tancy of those portions remain ing i n 
service w i l l be greater t h a n the average service life of a l l 
portions at zero age. 
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T . A B L E 4 
A V E R A G E A G E A N D E X P E C T A N C Y O F C O N 

S T R U C T I O N D O L L A R S R E M A I N I N G I N S E R V I C E 
A S O F J A N U A R Y 1, 1953 F O R P R I N C I P A L R O A D 
S Y S T E M S 

T A B L E 5 
A V E R A G E A G E A N D E X P E C T A N C Y O F C O N 

S T R U C T I O N D O L L A R S R E M A I N I N G I N S E R V I C E 
A S O F J A N U A R Y 1, 1953 F O R P R I N C I P A L I ' ^ I X E D 
A S S E T S 

R o a d System Average 
Age 

yr. 

R u r a l state p r i m a r y a n d second
a r y 14.4 

C o u n t y , local , a n d other r u r a l 
roads ! 13.8 

\ \ \ urban streets 15.5 

A l l sy s t ems 14.6 

Average 
E x p e c t a n c y 

yr. 

28.4 

31.2 
25.4 

G r a d i n g 
L o w - t y p e surfac ing 
In termedia te - type surfac ing . 
H i g h - t y p e surfac ing 
Strvictures 

. \ U fixed assets. . 

Average Average 
Age Expec tancy 

yr. yr. 

15.1 40.4 
15.1 8.3 
11.7 11.7 
14.5 18.4 
15.0 37.7 

14.6 28.2 

? 7 5 . 5 B I L L I 0 W 

? 6 0 . 7 B I L L I 0 N 

36.9 BILLION 

1 9 4 5 1935 1940 

YEARS 
9 5 5 

F i g u r e 4. A c c u m u l a t e d c o n s t r u c t i o n e x p e n d i t u r e s , r e m a i n i n g i n v e s t m e n t , a n d d e p r e c i a t e d I n v e s t m e n t t h r o u f t h 
1952. 

stantial portion of their probable life has been 
consumed. They have lost some of their use
fulness; in other words, they have experienced 
depreciation. This depreciation can be readily 
computed employing the unit-summation 
method for group properties as outlined in 
Bulletin 1.55 of the Iowa Engineering Experi
ment Station.'" 

I n Figure 4 are shown three trend lines. The 
upper two are identical with those in Figure 2 
and indicate accumulated construction ex-

B u l l e t i n 155, "Deprec ia t ion of G r o u p Propert ies ," 
dated . lune 3, 1942, b y R o b l e y W i n f r e y , I o w a E n g i n e e r i n g 
E x p e r i m e n t Stat ion, I o w a State College. I n the c o m p u t a 
tions presented in this report, a zero interest rate was used. 

penditures and dollars remaining in service 
Unconsunied or depreciated investment from 
January I , 1920, to January 1, 1953, is shown 
by the lower trend line in Figure 4. For any 
given year the vertical difference between the 
two lower lines represents the total amount of 
depreciation which has taken place. Thus, up 
to January 1, 1953, a total of S75.5 billion has 
been spent for construction of all roads and 
streets. After deducting retirements, S60.7 
billion of this amount are still in service; and 
of this $60.7 billion, there is an uiiconsumed or 
depreciated investment of S36.9 billion. Com
position of the S36.9 billion by principal road 
systems is as follows: 
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Depreciated 
investment 

as of J a n u a r y 
R o a d system 1, 1953 

billion dollars 
R u r a l s tate p r i m a r y a n d secondary 17.3 
C o u n t y , local , a n d other r u r a l roads 9.4 
. \ \ \ urban streets 10.2 

T o t a l 36.9 

Distribution of the depreciated investment 
as of January 1, 1953 for the selected fixed 
assets is shown in the following listing: 

Depreciated 
investment 

Fixed asset for which construction as of J a n u a r y 
expenditure was originally made I , 1953 

billion dollars 
G r a d i n g 12.8 
L o w - t y p e surfac ing 1.0 
In termedia te - type sur fac ing 2.6 
H i g h - t y p e surfac ing 12.0 
S t r u c t u r e s 8.5 

T o t a l 36.9 

The trend for accumulated dollars remaining 
in service (the middle line in Figure 4) has been 
upward. During the war years i t leveled off, 
following which i t continued upward but at a 
lesser rate than in the prewar period. I n recent 
years, this rate has been noticeably affected by 
the increasingh- larger amounts of retirement 
of worn-out roads that are being experienced. 
The bottom line in Figure 4, representing the 
trend in depreciated investment, shows a dip 
during ^^'oI•ld War I I . This results f rom the 
fact that new construction during this period 
was insufficient to meet the depreciation taking 
place. The decrease was of such proportions 
that the 7 yr. of highway construction in the 
postwar period have been sufficient only to 
restore the depreciated investment to the 1941 
level. 

I t is of interest, too, to compare construc
tion expenditures and investment data for the 
seven postwar years with other selected seven-
5'ear periods. Such a comparison is shown in 
Table 6. World War I I years, 1942 to 1945, 
were excluded and the comparison made for 
the 7-yr. periods 1921-27, 1928-34, 1935-41, 
and 1946-52. 

Of several methods considered with respect 
to presenting the comparison, that of showing 
expenditures and investment on the basis of 
motor-vehicle registrations appeared to be the 
least complicated and most-easily interpreted. 

Entries in Table 6 show, for example, that 
construction expenditures per registered motor 
vehicle ranged from $91 to $108 in the three 
7-yr. pre-World War I I periods and then fell 

off markedly to about half of these amounts 
in the 7-yr. postwar period. Although quite 
significant by itself, this fact tells only part of 
the story. 

I n the first place, construction expenditures 
during a given period exceed the total net gain 
in investment. As previously mentioned, 

T A B L E 6 

H I G H W A Y C O N S T R U C T I O . V E X P E N D I T U R E S A N D 
I N V E S T . M E N T P E R R E G I S T E R E D M O T O R 

V E H I C L E F O R S E L E C T E D 7 - Y R . P E R I O D S 

Seven-Yr . Period 
(Excluding World W a r I I ) 

Motor-vehic le registra
tions" 

, \ n n u a l average for 
period (mil l ions) I 17.2 

D u r i n g last year of 
period (mil l ions) I 23.1 

C o n s t r u c tion expendi
tures 

A n n u a l average for 
period (mil l ions) 

. \ n n u a l average per 
registered motor ve
hicle dur ing period. . 

1928-34 1935-41 i 1946-52 

25.2 

25.0 

:so.i 

34.5 

T o t a l remain ing invest
ment , undepreci 
ated" 

At end of period (bi l 
l ions) 

. \ m o u n t per registered 
motor vehicle a t end 
of period 

$1,563 

S91 

S14.3 

$619 

$2,690 I $3,258 

$107 I $108 

$31.8 ' $51.5 

$1,272 I $1,493 

T o t a l remain ing invest 
m e n t , depreciated 

A t end of period (bil
l ions) $11.3 

. \ m o u n t per registered 
motor vehicle a t end 
of period 1 $489 

$24.1 

$964 

$36.7 

$1,064 

44.6 

53.4 

$2,296 

$51 

$60.7 

S l , i : i 7 

S36.9 

$691 

" T a b l e M V - 1 a n d MV-201 , " H i g h w a y Stat i s t i c s ," pub
l i s h e d b y B u r e a u of P u b l i c R o a d s . 

F r o m T a b l e 1 (adjusted to J a n u a r y 1, 1953, price level) . 
A c c u m u l a t e d construct ion expenditures less retire

ments . 

certain portions of prior improvements are 
constantly being retired and taken out of 
service during the continuous process of re
building and modernizing inadequate and 
worn-out roads. This was shown grai)hically by 
the increasing spread between the two upper 
lines in Figure 4. As might be expected, retire
ments were smaller in the earlier periods when 
roads were relatively new. When the remaining 
investment, undepreciated, at the end of each 
of the 7-yr. periods is divided by the registra
tions at the end of the same period, i t is found 
that there has been a relatively steady increase 
over the years up to a value of $1,493 per 
registered motor vehicle at the end of 1941. 
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Since AVorld AVar I I , this amount has fallen 
off to $1,137 per registered motor vehicle at 
the end of 1952. 

I n order to complete the picture, however, 
an additional factor, that of depreciation, must 
be taken into account. Roads and streets re
maining in service during each successive 
period are getting older, and their service 
usefulness is constantly being consumed. This 
is shown graphically by the trend of the 
bottom line on Figure 4. After deducting de
preciation, i t is found, as shown in Table 6, 
that the depreciated investment per registered 
motor vehicle increased steadilj' up to $1,064 
by the end of 1941, but by the end of 1952 i t 
had fallen off to $691. 

C O N C L U S I O N 

A t the January 1, 1953, price level, $75.5 
billion have been spent on the construction of 
highways, roads, and streets in the United 
States during the period 1914 to 1952. 

Of this amount, $60.7 billion still remain 
in service on January 1, 1953. 

This $60.7 billion investment is 14.6 
jT. old. 

* I t has depreciated $23.8 billion by 
January 1, 1953. 

The depreciated investment per regis
tered motor vehicle was $1,064 at the end of 
1941. 

On January 1, 1953, the depreciated in
vestment per registered motor vehicle was 
only $691. 

These are significant findings. When ap
praised in the light of other findings concern
ing the rate of development of the highway 
plant, they can be used as positive indicators 
of whether ground is being gained or lost. 
Facts concerning age, depreciation, rates of 
growth, and so on, are essential to an under
standing of just what is being accomplished 
by the current highway program and to a 
determination of the extent to which the 
service potential of highway systems wil l be 
affected hy various future program alterna
tives. More such facts are needed. However, 
the most effective applications of analyses of 
this type wil l result when they are made by 
individual states. The highway-planning sur
veys, in particular, contain a wealth of de
tailed data for testing the validity of many 
possible relationships and aiding in the inter
pretation of the findings of the many t\'pes 
of engineering, road cost, and economic studies 
so essential to sound highway planning and 
programing. 




