
l lepr iu ted from T h e A n n a l s of tlie American Academy of Political and Social Science, 
Philadelphia. November , 1921. 

Publication Xo. J825. 

The Financing of Highways 
B y T . H . MACDONALD 

Chief of t h e Bureau of Public Koads, U. S. D e p a r t m e n t of Agriculture a n d H. R, T rumbower , 
Economist , U. S. Bureau of Public Roads 

PR I N C I P L E S a n d c o n c e p t s p e r ­
t a i n i n g t o t l i e p u b l i c w e l f a r e f o r ­

m u l a t e s l o w l y , c h a n g e m o r e o r l e s s 
c o n s t a n t l y a n d m o v e s l o w l y a c r o s s t h e 
p a g e s o f h i s t o r y . T h e r e a r e a t a n y 
t i m e i n m o r e o r l e s s c o m m o n u s e b o t h 
p r i n c i p l e s t h a t w i l l e n d u r e a n d t h o s e 

; t h a t a r e t e m p o r a r y a n d w i l l b e a b a n ­
d o n e d . E x a m i n e d i n r e t r o s p e c t , t h e 

i financing o f h i g h w a y s t h r o u g h l e g i s l a ­
t i o n p r e s e n t s a m o s t i n t e r e s t i n g p a r a l l e l 
to t h e s o c i a l f a b r i c o f t h e l i m e , w i t h 

^ t h i s m o d i f i c a t i o n t h a t s e e m s t o b e c o m -
^ m o n t o t h e A n g l o - S a x o n m e t h o d s i n . 
^ g o v e r n m e n t a l a f f a i r s : c e r t a i n c o n c e p t s 
" p e r s i s t i n t h e l a w s l o n g a f t e r t i i e i r r e a l 

a b a n d o n m e n t b y t h e p u b l i c f o r t h e 
' r e a s o n t h e y n o l o n g e r s e r v e . S o u n d 

p r i n c i p l e s o f l e g i s l a t i o n h a v e a n u n ­
c e a s i n g c o n f l i c t w i t h p o l i t i c a l e x p e d i ­
e n c y . F o r m o r e t h a n t h r e e h u n d r e d 
y e a r s t h e E n g l i s h p e o p l e h a v e b e e n t r y ­
i n g t o s o l v e t h i s q u e s t i o n o f h i g h w a y 
finance a l w a y s f a c i n g t h i s c o n f l i c t , a l ­
w a y s r e t a i n i n g m u c h l e g i s l a t i o n t h a t i s 
b a d a l o n g w i t h t h e g o o d , a n d a l w a y s 
f a i l i n g i n t h e i r l a w s t o r e a c h f a r e n o u g h 
to o v e r t a k e t h e n e e d s a n d d e m a n d s o f 
t h e p u b l i c . P e r h a p s t h i s w i l l a l w a y s b e . 

C e r t a i n l y j u s t n o w t h e s u b j e c t d e ­
m a n d s t h e m o s t s e r i o u s a t t e n t i o n . 
T h e f a c t s a r e p r e s e n t e d a s t h e y n o w 
e x i s t w i t h s u f f i c i e n t c o m p a r i s o n t o 
p o i n t p r e s e n t t e n d e n c i e s . S o m e a r e 
g o o d , s o m e m o s t d i s c o u r a g i n g . I t 

' o u g h t t o b e a p p a r e n t , i f i n s e v e n t e e n 
y e a r s w e h a v e a d d e d n e w h i g h w a y s t o 
t h e e x t e n t o f m o r e t h a n t h r e e t i m e s t h e 
m i l e a g e o f h i g h w a y s s u r f a c e d i n t h e 

s a m e p e r i o d , t h a t a s a n a t i o n w e a r e 
" t i l t i n g w i t h w i n d m i l l s " u n l e s s w e 
c l a s s i f y t h e t r e m e n d o u s m i l e a g e , 2 , 9 4 1 , -

0 0 0 m i l e s , i n a c c o r d w i t h i t s r e l a t i v e 
s e r v i c e a n d s e l e c t f o r t h e b e t t e r c l a s s e s 
o f i m p r o v e m e n t o n l y a l i m i t e d p e r ­
c e n t a g e w h i c h s e r v e s t h e g r e a t e s t n u m ­
b e r . T h i s i s t h e b a s i c p r i n c i p l e o f t h e 
F e d e r a l H i g h w a y A c t w h i c h l i m i t s t h e 
F e d e r a l a i d h i g h w a y s y s t e m t o 7 p e r c e n t 
o f t h e t o t a l r o a d m i l e a g e . I t i s t h e b a s i c 
p r i n c i p l e o f m a n y s t a t e l a w s w h i c h d e ­
f i n e a n d l i m i t t h e s t a t e s y s t e m s . T h i s 
c o n c e p t o f n a t i o n - w i d e a n d s t a t e - w i d e 
h i g h w a y s l i f t s t h e m a i n t r a f f i c l i n e s 
o u t o f t h e r e a l m o f t h e l o c a l a u t h o r i t y . 
T h e y a r e t h e r e s p o n s i b i l i t y o f t h e s t a t e 
a n d o f t h e n a t i o n , a n d o n e o f t h e w o r s t 
t y p e s o f financing n o w e x i s t i n g i s t h e 
u s e o f l o c a l f u n d s f o r i m p r o v i n g t h e s e 
m a i n a r t e r i e s . C o u n t i e s a n d i m p r o v e ­
m e n t d i s t r i c t s h a v e i m p o v e r i s h e d t h e m ­
s e l v e s t o i m p r o v e r o a d s w h i c h o u g h t t o 
b e i m p r o v e d f r o m s t a t e a n d F e d e r a l 
f u n d s . 

THE ROADS THAT SERVE THE TRAFFIC 
F r o m a n o t h e r a n g l e , b y a n d l a r g e , 

t r a f f i c c o n c e n t r a t e s o n a r e l a t i v e l y 
s m a l l p e r c e n t a g e o f o u r p u b l i c h i g h ­
w a y s . O u t s i d e t h e a r e a o f t h e w e e k ­
e n d t r a f f i c a r o u n d t h e l a r g e c e n t e r s o f 
p o p u l a t i o n , t h i s r e l a t i v e l y s m a l l p e r ­
c e n t a g e w i l l c a r r y , w h e n i m p r o v e d w i t h 
a s u i t a b l e t y p e o f s u r f a c i n g , t h e flow 
o f t r a f f i c s a t i s f a c t o r i l y . T h e y a n s w e r 
a l l p u r p o s e s . T h e y a r e t h e m a i n m a r ­
k e t r o a d s . T h e y s e r v e t h e t o u r i s t . 
T h e y a r e t r a n s - s t a t e a n d t r a n s - n a t i o n . . 
T h e 3 r m a y b e c a l l e d m o t o r h i g h w a y s . 
T e n p e r c e n t o f t h e h i g h w a y s o f a n y 
f u l l y d e v e l o p e d s t a t e w i l l i n c l u d e t h e 
m o s t i m p o r t a n t , a n d 2 0 p e r c e n t w i l l 
r e a c h a b o u t a l l t h a t w i l l , f o r a l o n g 
p e r i o d , h a v e a n y c l a i m u p o n t h e t i t l e 
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of motor highway. Because tributary 
roads have a few motor vehicles oper­
a ted over thorn from the few farms 
served lo the main road, they ft re nut 
motor highways. They arc not. Ira Hie 
flow Hues. These roads serve the land, 
not ihe traffic, and this class- o f hi;j]t» 
ways at this time aggregates probably 
80 per cent of the total inilear.e. 

lf, us the evidence plainly points, the 
tendency is to make the road user pay 
progressively Increasing rharees in li­
cense fees and gas (uses f o r road im­
provement, then certainly ^u*h rev­
enues ought to lie concentrated upon 
those roads which can b e properly 
elasscd as motor highways. Further, 
with the great demands for improved 
roads of more than 1.1,000.000 motor 
vehicles now operating, all of tin* r e v ­

enues from the motor vehicle ought to 
lie used for highway purposes. Both 
o f these principles a r e heinj/ Mol.-iicd 
in numerous states. 

Perhaps one other major pnucipK: 
outfit to 1M* reeorded h e r e . While 
there have heeu large additions nu.'dc 
anmt&Hy t o the mileage of surfaced 
roads and other betterment,s in the way 
of widening narrow roads, improving 
alignment, eliminating grade crossings 
and such, the factor that probably lui^ 
contributed the most to the wit Mac-
lory use of large mileages of highways 
is the mait i t r-uHiiee programs of t h e 
s ta te highway depart n i t -nis . Common 
consent will concur that; the greatest 
loss in the past 1ms come from n failure 
t o maintain. With f e w exception* t h e 
s t a t e highway department* Hi;*!. h;m-
been entrusted with the responsibility 
a re cautiously conserving t h e invest­
ment they are making hy careful 
maintenance. 

HIGHWAY FCNDS AND T m - . m 
AnMJjsri.aTKATiON 

Yet as w pointed out, about 00 JXT 
cent of the total highway expenditures 

are still under control of the lorn! or­
ganizations, mainly the counties, and it 
is this expenditure that is drawn largely 
from property taxes. At a time when 
great complaint is heard over land 
taxes, (he fact .should not be overlooked 
that s o much of these (axes : i s are n-ed 
for roads are levied and expended in the 
nmiu by local itoards for local road pur­
poses. This is not a criticism. These 
mad* ;ire to a large extent hind s e r v i c e 

roads and are properly a charge upon 
! he whole community, urban ;uni rural, 
but there is ureal need for better ad­
ministration of these funds. 

The proper financing mid adminis­
tration of the vast mileage of secondary 
roads under local authority is today 
progressing toward satisfactory solu­
tion slowly and uncertainly. An ex­
tension of supervision by the trained 
organizations of the state highway de­
part me ot s would accomplish much 
progress to better this situation. 

Tun t ' o i ! M K V ' . S St;i<l'\< Kl> UOADS 
The Hureau of Public Heads make* 

an investigation at five-year intervals 
to obtain complete data relating to (ho 
total highway mileage of (he several 
slates, the number of miles which are 
surfaced and the types of surfacing, 
and expenditures and revenues for 
highway purposes. The latest figures 
compiled are for the year lOsH. At the 
end of that year there, wen- £,9-l1.tf!tt 
miles of highways in the United States, 
not including city .streets and streets 
within incorporated munieipalit ies. ( K 
i bis total mileage387,700 miles, or 1H.« 
per cent, were improved with some 
type of surfacing; %t55$,5M- miles, or 
,K{j,s per cent, were known as ordinary 
earth or dirt roads. During the year 
1921, 41,171 miles were added t o m i l e ­
age of surfaced roads, and during 1944 
it was estimated tha t about 35,000 
miles were surfaced. This does not 
mean t ha t the mileage of earth roads wM 
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decreased in each of these respective 
years 3>y this addition of surfaced road 
mileage, because in many eases roads 
which had a gravel surface, for example, 
were improved by applying a higher 
type of surface such as macadam or 
concrete. 

In the following table are set forth 
by divisions of states the total mileages 
of all types of roads, the number of 
miles of surfaced roads and the mileages 
of earth roads and their percentage re­
lationship as reported for January I . 

Tlie highest percentage of surfaced 
mileage is found in the Kast North 
Central states, where 30.1 per cent of 

387.700 miles is composed of t he follow­
ing types: 

MILKS PER CENT 

03,3.19 1 6 . 3 
199.839 51.5 
87,009 22.$ 
15.011 4.0 

liiUimrnotiS Concrete . 4,978 .3 
Jtrick 3,333 .9 

12.991 3.4 
Tot A] 387.700 100.0 

I'HOGHESS IN HIGHWAY IMPROVEMENT 
Since the advent of the use of the 

motor vehicle great progress has been 

DIVISION 

New Eng land . . . 
Middle At lan t ic . . 
East No . Central 
West No . Central 
South Atl.-mtic. . 
East So. Central . 
West So. Contra!. 
M o u n t a i n . . . . . . 
Pacific 

Total 

TOTAL MILEAGE 
o v ALL TYPES 

83,295 
186,935 
412,7.53 
759,820 
365,507 
212.715 
410,017 
300.382 
107,180 

2,911,294 

SURFACED MILEAGE 

Miles 

17,7*5 
38.040 

124,298 
30.223 
61,173 
41,478 
23.980 
15,539 
34,337 

387,700 

Per Cent 
of Tola! 

21 .3 
20.8 
30.1 

3 .9 
10.8 
17.1 
5 .8 
5 .1 

20.0 

13.2 

EARTH ROAD MTLEAGS 

Miles 

05,570 
147,989 
288,455 
729,597 
804,389 
201,267 
392,031 
290,843 
132,793 

2,553,534 

Per C e n t 
of Totui 

78 .7 
7 9 . 2 
09 .9 
96 .1 
8 3 . 2 
82 .0 
9 4 . 2 
94 .9 
7 9 . 4 

the total highway mileage has been im­
proved with some type of surfacing and 
only 09.0 per cent, of the highways are 
'earth roads. In the West North Cen­
tral section, on the' other hand, the 
relatively smallest surfaced road mile­
age is found: only 3.0 per cent of the 
roads are surfaced and 90.1 per cent 
are earth roads. In this connection it 
Should be borne in mind that this sec­
tion of states contains approximately 
15 per cent of the country's total high­
way mileage. 

The country's surfaced mileage of 

made in highway improvement. I n 
1904, the first year for which highway 
data were obtained by the Bureau, 
the total mileage of our rural roads 
amounted to 2,151,379 miles, of which 
only 153,530 miles, or 7.1 percent , were 
improved with some form of surfacing. 
Thus, while 789,915 miles had been 
added to our total highway system dur­
ing the 17 years from 1904 t o 1922, only 
234,230 miles had been added to our 
surfaced mileage during t he same 
period. In other words, the mileage 
added to our highways was 3 | times 
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as great as the mileage added to our 
.surfaced roads. The actual amount of 
highway improvement which was ac­
complished during tlic.se years, how­
ever, is much greater than the above 
figures would seem to indicate. A large 
mileage of low-type roads has b a n re­
placed with types more suitable- t a the 
present traflic requirements. Light 
ftjul narrow bridges have hern replaced 
with wider and more substantial st rue-
turi'K. Old narrow roads have been 
widened and straightened. In liKil-
Ibe highest type of surfacing found on 
our rural roads was water-hound mac­
adam. At the beginning of lU'H a 
total of more than 'i.»,l)Ol> miles of our 
rural roads w«rc improved with high-
type pavements. 

But. even when fill! account is taken 
of all the™: improvements ami better­
ments it ih still clearly evident that our 
highway improvement* have not kept 
pace with the increase of the traflic on 
our highways. In 1004- our highway 
truffle WHS almosl entirely horse-drawn, 
i 'nor t o 1004 not more limit 40.000 
motor cars had been manufactured in 
the United States. A single factory 
now produces more car* ju a single 
wtwk. On -Inly I, l!»24, the total 
motor car registration of the country 
amounted to 15..15^,o77 as compared 
with a resistration of J5J.O02.487 twelve 
months previous. 

M A I X T P N A N C K or RlfftAn HKJHWWS 
The construction arid mainfenanee of 

our rural public roads is carried on by 
many varied and independent units, 
ftuch AS the states, counties-, towns, 
townships and rood districts. The 
tota l disbursements during 1021 by all 
of these governmental units for all high­
way purposes, including interest and 
payments on highway bombs amounted 
to $UJ36\5«7,772. This amount spent 
<m our highways in a year was sub-
staatiaJly the same amount the rail­

roads of the country were entitled to 
earn as profits under the Transpor ta­
tion Act according to the Interstate 
Commerce Commission. Of this total 
amount paid out for highways $t>2tt.-
iUi'^'M'ti, or CPO-'J percent , WHS expended 
for work classed as const met ion; ->"24K-
503,Kii), or24 percent, for work classed 
a« maintenance: ^!(i,(t:>l,:k"i'i, or IJ.5 
per cent, for administration and en­
gineering; $K9,2M),fM«. or H.tt per cent, 
for the payment of principal and inter­
est on highway bonds, and £:>."i,71l>,0:}1, 
or 11A per eeut, for the purchase and 
repair of machinery, equipment, the 
purchase of quarries, grave! pits, and 
for all other items or parts of items not 
properly chargeable to construction, 
maintenance or administration. 

Of the grand total dishursrmeuts of 
$!.03(U>877f7« for lim there was ex­
pended *41»,24Ui(J2 by or under the 
supervision of 1 he respectivest a te high­
way departments; $G2iS.;MU.l 10 was 
paid out by the various local counties, 
towns, townships and districts without 
any supervision by the respective state 
highway departments. These expend' 
itures are set forth in detail in the tab­
ulation on the following page. 

It is a noteworthy fad that approxi­
mately (JO per cent of the money sj>ent 
<w the rural highways of the country 
was spent by local communities and 
upon highway work which w;tm not un­
der the supervision of state highway 
departments. 

The gross total of the funds actually 
made available for all rural highway 
purposes during t lie year lifgj amount­
ed to $Ja4!>,437,806. Of this total, 
*488,HH>,S73, or 8S.1 per cent, was se­
en m l from the sale of bonds; $415,-
080.010, or .%.2 per cent, from general 
taxes; $] S»,<i2<U 66, or 10.6 per cent, 
from motor vehicle fees and gasoline 
faxes: $70,333,22$, or 0.0 per cent, 
from Federal aid payment s received by 
the various states; and $03,689.-221, or 

http://tlic.se


THE FINANCING OF HIGHWAYS 6 

LOCAL HIGHWAY EXPENDITURES, WITHOUT STATE SUPERVISION1 

Construction, roads and bridges $316,225,470 
Unclassified construct ion (probably largely maintenance) 18,766,090 
Maintenance, roads a n d bridges 174,066,423 
Engineering a n d administration 17,149,498 
All other i tems 97,138,629 

Total $623,340,110 

HIGHWAY EXPENDITURES BY OE UNDER SUPERVISION OP 
STATE HIGHWAY DEPARTMENTS 

Construction, roads a n d bridges $291,973,818 
Maintenance, roads and bridges 74,526,746 
Engineering a n d administrat ion . 18,881,855 
All other i tems 27,859,248 

Total 413,241,662 

Grand to ta l $1,036,587,772 

8.2 p e r c e n t , f r o m v a r i o u s o t h e r s o u r c e s , 1 2 . 7 p e r c e n t o f t h e i r t o t a l h i g h w a y 
t h e c h i e f o f w h i c h w a s f r o m a p p r o p r i a - f u n d s f r o m t h e s a l e o f b o n d s , 
t i o n s o r a l l o t m e n t s f r o m g e n e r a l f u n d s A t t h e e n d o f 1 9 2 1 t h e t o t a l a m o u n t 
o r i g i n a t i n g f r o m t w o o r m o r e s o u r c e s , o f h i g h w a y b o n d s o u t s t a n d i n g w a s 
I t i s e s t i m a t e d t h a t a p p r o x i m a t e l y $ 1 , 2 2 2 , 3 1 2 , 3 0 0 . O f t h e w h o l e i s s u e 7 2 
o n e - h a l f o f t h i s u n c l a s s i f i e d i n c o m e p e r c e n t a r e r e p r e s e n t e d b y l o c a l b o n d s , 
o r i g i n a l l y c a m e f r o m g e n e r a l p r o p e r t y t h e o b l i g a t i o n s o f c o u n t i e s , t o w n s h i p s , 
t a x e s . a n d d i s t r i c t s ; 2 8 p e r c e n t a r e t h e o b l i ­

g a t i o n s o f s t a t e g o v e r n m e n t s . T w e n -
METHODS OF FINANCING THE t y - s e v e n o f t h e s t a t e s h a v e n o s t a t e 

HIGHWAYS h i g h w a y b o n d s o u t s t a n d i n g . I n t h o s e 
I n e v e r y s t a t e e x c e p t N o r t h D a k o t a s t a t e s , w i t h t h e e x c e p t i o n o f V e r m o n t 

a p a r t o f t h e f u n d s e x p e n d e d o n a n d N o r t h D a k o t a , t h e o u t s t a n d i n g 
r o a d s w a s o b t a i n e d f r o m t h e s a l e o f h i g h w a y b o n d s w e r e a l l i s s u e d b y l o c a l 
b o n d s . A r k a n s a s , W e s t V i r g i n i a a n d g o v e r n m e n t a l u n i t s . T h e U n i t e d S t a t e s 
L o u i s i a n a o b t a i n e d r e s p e c t i v e l y 7 0 , 2 C e n s u s B u r e a u r e p o r t e d t h e t o t a l 
p e r c e n t , 6 9 . 1 p e r c e n t , a n d 6 8 . 1 a m o u n t o f b o n d s i s s u e d f o r a l l p u r -
p e r c e n t o f t h e i r t o t a l r o a d i n c o m e p o s e s b y s t a t e s , c o u n t i e s , a n d a l l o t h e r 
f r o m b o n d s w h i l e , o n t h e o t h e r h a n d , s u b d i v i s i o n s t o h a v e b e e n $ 8 , 6 9 5 * 9 0 © , -
N e w H a m p s h i r e a n d C o n n e c t i c u t s e - 0 0 0 a t t h e e n d o f 1 9 2 2 . C o m p a r i n g 
c u r e d o n l y 2 . 8 p e r c e n t a n d 3 p e r t h i s w i t h t h e o u t s t a n d i n g h i g h w a y 
c e n t o f t h e i r t o t a l h i g h w a y r e v e n u e s b o n d s a t t h e c l o s e o f 1 9 2 1 w e find t h a t 
f r o m b o n d s . C e r t a i n g r o u p s o f s t a t e s b u t 1 4 p e r c e n t o f t h e t o t a l i n d e b t e d -
r e ! i e d l a r g e l y o n b o n d s f o r t h e i r h i g h - n e s s o f t & e s t a t e s , c o u n t i e s a a d o t h e r 
w a y f u n d s . T h u s , t h e f o u r s t a t e s o f p o l i t i c a l s u b d i v i s i o n s w a s r e p r e s e n t e d 
A r k a n s a s , L o u i s i a n a , O k l a h o m a a n d b y l o c a l a n d s t a t e h i g h w a y b o n d s . 
T e x a s , c o m p r i s i n g t h e W e s t S o u t h G e n - G e n e r a l p r o p e r t y t a x e s c o n t r i b u t e d 
t r a l g r o u p o f s t a t e s , s e c u r e d 5 9 . 3 p e r $ 4 1 5 , 6 8 0 , 0 1 0 t o t h e y e a r ' s t o t a l h i g h -
c e n t o f t h e i r t o t a l h i g h w a y f u n d s f r o m w a y i n c o m e . A s h a s a l r e a d y b e e n i n -
t h i s s o u r c e . A t t h e o t h e r e x t r e m e w e d i e a t e d , $ 9 8 , 6 8 9 , 2 2 1 w a s d e r i v e d f r o m 
find t h e s i x s t a t e s , f o r m i n g t h e N e w m i s c e l l a n e o u s s o u r c e s , a l a r g e p a r t o f 
E n g l a n d g r o u p , w h i c h r e c e i v e d o n l y w h i c h w a s t r a c e a b l e t o t a x e s a l t h o u g h 
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appTOpriated from general funds in 
state treasuries. For our present pur­
poses we may consider both of these 
itemsas Having been payments made by 
the general public and may, therefore, 
be regarded as taxes, although a small 
portion was derived from other sources 
which could not be clearly segregated. 
The sum of these two items, $50ft,3«9,-
•281, or 44.4 per cent of the total high­
way income for 1921, may be regarded 
as the direct contribution of the public 
through taxes towards the cost of high­
way construction and maintenance and 
towards the principal and interest pay­
ments of the bonds outstanding. The 
per capita tax burden for highway pur­
poses was for that, year The 
total taxes, fees,etc., in 1921, amounted 
to $38.80 for the country as ;«. whole. 
Therefore, the highway tax burden was 
about 12 percent of the total per capita 
tax burden, 

FEBEIUL. AID FOR HIGHWAY 

Federal aid legislation for highway 
«onstruetiou in eo-opernlion with the 
several states had its beginning in 1910 
when an appropriation of $75,000,000 
was made for this purpose by Congress. 
The law provides that such Federal aid 
funds be apportioned among the states 
in the following manner: one-third in 
the ratio which the area of each state 
bears to the total area of all the states; 
one-third in th« ratio which the popula­
tion of each state bears to the total 
population of all the states,, as shown 
by the latest available Federal census; 
one-third in the ratio which the mileage 
of rural delivery routes and star routes 
in each state bears to the total mileage 
of rural delivery and star routes in all 
the states. In approving projects to 
receive Federal aid under the provi­
sions of the Act, preference is to be 
given to such projects as will expedite 
the completion of an adequate and con­

nected system of highways, interstate 
in character. The amount paid as 
Federal aid. to any state on account of a 
definite project of highway construc­
tion must not exceed 50 per cent of the 
total estimated cost thereof, except in 
case of any state containing unappro­
priated public lands exceeding 5 per 
cent of the total area of all lands in the 
state, when the Federal aid payment on 
such projects shall not exceed 50 per 
cent of the t otal estimated cost thereof, 
plus a percentage of such estimated 
cost equal to one-half of the percentage 
which the area of the unappropriated 
public lands in such state bears to the 
total area of such state. This provi­
sion was writtenintothelawto make it 
easier for those states to finance their 
share of highway construction costs in 
which the Federal Government owned 
large areas of public lands. The maxi­
mum amount which the Federal Gov­
ernment can contribute in ordinary 
cases is limited to $15,000 a mile. Be­
fore any aid can he obtained the Fed­
eral Government's approval must be 
secured as to the type of road and width 
of construction of the proposed project. 
Considcr.it ion is given to the type and 
character which shall be best suited for 
each locality and to the probable char­
acter and extent of the future traffic. 
OIK; of the most important sections of 
the Act provides that before any proj­
ect shall IK; approved for any state* 
such state must make provisions for the 
construction and maintenance of Fed­
eral aid highways by or under the 
supervision of a state highway depart­
ment. Unified and responsible con­
trol is thereby insured. 
For the period ending June 30, 1924, 

the Federal Government expended as 
aid for highway construction $358,082,-
098. "While it is not possible to trace 
an individual dollar's passage through 
the Federal treasury, it may be pointed 
out in this connection that the internal 
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revenue collected as taxes on the sales 
of motor vehicles and accessories and 
on passenger cars for hire amounted to 
a total of $749,040,560 up to June SO, 
1924. The users of motor vehicles, 
therefore, contributed more than twice 
the amount that the Federal Govern­
ment paid out in aid toward highway 
construction. The Federal aid pay­
ments and the Federal motor vehicle 
taxes are shown by years in the follow­
ing tabulat ion: 

VKAU ENDED 
JUNK 30 

AMOUNT or 
FEDERAL AID 
AND FOREST 

FUNDS 
EXPENDED 

ItEVENUKH 
CoM-KCTED 
FROM MOTOR 

VEHICLES, ETC. 

1017 $49,279 
837,176 

3,995,102 
25,168,794 
08,533,861 
08,924,885 
77,173,116 
88.399.885 

$49,279 
837,176 

3,995,102 
25,168,794 
08,533,861 
08,924,885 
77,173,116 
88.399.885 

§23,081,268 
49,341,990 

J 45,903,034 
117,322,741 
106,219,381 
140,183,007 
160.023,548 

] i ) ] 0 

$49,279 
837,176 

3,995,102 
25,168,794 
08,533,861 
08,924,885 
77,173,116 
88.399.885 

§23,081,268 
49,341,990 

J 45,903,034 
117,322,741 
106,219,381 
140,183,007 
160.023,548 

1020 

$49,279 
837,176 

3,995,102 
25,168,794 
08,533,861 
08,924,885 
77,173,116 
88.399.885 

§23,081,268 
49,341,990 

J 45,903,034 
117,322,741 
106,219,381 
140,183,007 
160.023,548 

1021 

$49,279 
837,176 

3,995,102 
25,168,794 
08,533,861 
08,924,885 
77,173,116 
88.399.885 

§23,081,268 
49,341,990 

J 45,903,034 
117,322,741 
106,219,381 
140,183,007 
160.023,548 

1022 

$49,279 
837,176 

3,995,102 
25,168,794 
08,533,861 
08,924,885 
77,173,116 
88.399.885 

§23,081,268 
49,341,990 

J 45,903,034 
117,322,741 
106,219,381 
140,183,007 
160.023,548 

5023 

$49,279 
837,176 

3,995,102 
25,168,794 
08,533,861 
08,924,885 
77,173,116 
88.399.885 

§23,081,268 
49,341,990 

J 45,903,034 
117,322,741 
106,219,381 
140,183,007 
160.023,548 1024 

$49,279 
837,176 

3,995,102 
25,168,794 
08,533,861 
08,924,885 
77,173,116 
88.399.885 

§23,081,268 
49,341,990 

J 45,903,034 
117,322,741 
106,219,381 
140,183,007 
160.023,548 

Total.... 

$49,279 
837,176 

3,995,102 
25,168,794 
08,533,861 
08,924,885 
77,173,116 
88.399.885 

§23,081,268 
49,341,990 

J 45,903,034 
117,322,741 
106,219,381 
140,183,007 
160.023,548 

Total.... $353,082,098 $749,040,509 

SouitCKs OF HIGHWAY FUNDS 
COMPARED 

That there is a marked tendency to 
collect a larger proportion of highway 
funds from the owners and users of 
motor vehicles is noted in analyzing 
the various sources of these highway 
funds and comparing them with similar 
sources in previous years. A survey of 
highway revenues and expenditures for 
1914 showed that, out of a total high­
way income of $240,202,784, the collec­
tions from motor vehicles amounted to 
$12,382,031, or 5.1 per cent of the total. 
In 1921, seven years later, the motor 
vehicle owners and operators paid 
$118,942,706 in motor vehicle fees and 
S3,685,400 in gasoline taxes, a total of 
$122,026,166, or 10.6 per cent of the 
total income for highway purposes. A 

similar compilation of the payments 
made by owners and operators of motor 
vehicles for licenses and permits in 1923 
shows a total contribution on their part 
of $188,970,902. In the same year the 
taxes upon the sale of gasoline levied 
by 85 states amounted to $36,813,939. 
The motor vehicles, accordingly, con­
tributed a total of $22,5,784,981 during 
this last year when complete data were 
available. 

It is estimated that the highway in­
come and cx]>enditiires for 1923, based 
upon information thus far obtained, 
were snbst ant ially the same as for 1921. 
Construction and maintenance pro­
grams proceeded at about the same 
pace. Upon this assumption, there­
fore, it appears that in 1923 the con­
tribution of the motor veliicle towards 
the total highway income was about 
19.5 per cent. This shows a very sub­
stantial increase in the relationship of 
motor vehicle revenues to the total 
highway income, as compared with 
1914, when it was only 5.1 per cent. 
Between 1921 and 1923, i t is observed, 
the ratio almost doubled. This in­
crease in the contribution made by the 
motor veliicle is accounted for by the 
increase in the total number of vehicles 
registered and in the payment per 
vehicle, which rose from 111.70 in 1921 
to $15 per vehicle in 1923. 

As long as the emphasis in licensing 
automobiles was placed upon the state's 
police power a flat charge of a certain 
amount upon the registration of the 
car was deemed sufficient. The fee in 
most eases was nominal and was not re­
garded as a revenue-producing meas­
ure. When, however, the licensmg of 
motor veliicles and the collection of 
registration fees began to be related to 
the problem of highway construction 
and maintenance, the revenue aspect 
was brought into prominence, and as 
the rate was advanced, classification 
systems were introduced which would 
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t a k e i n t o a c c o u n t b o t h , t h e e x t e n t o f t h e 
d a m a g e t o t h e r o a d r e s u l t i n g f r o m t h e 
o p e r a t i o n o f a h e a v y a n d h i g h - p o w e r e d 
c a r o v e r t h e h i g h w a y s a n d t h e o w n e r ' s 
a b i l i t y t o p a y . I n 1 9 s t a t e s p a s s e n g e r 
a u t o m o b i l e s a r e l i c e n s e d a n d f e e s 
c h a r g e d o n t h e b a s i s o f r a t e d h o r s e 
p o w e r ; i n 7 s t a t e s t h e w e i g h t o f t h e 
v e h i c l e d e t e r m i n e s h o w m u c h o f a f e e i s 
c o l l e c t e d ; i n t h e r e s t o f t h e s t a t e s c o m ­
b i n a t i o n s o f t h e s e t w o m e t h o d s a r e f o l ­
l o w e d o r o t h e r s c h e m e s o f c l a s s i f i c a t i o n 
h a v e b e e n d e v i s e d w h i c h a r e i n t e n d e d 
t o p r o d u c e s i m i l a r r e s u l t s . I n m a k i n g 
c h a r g e s f o r t h e l i c e n s i n g o f m o t o r 
t r u c k s m o s t o f t h e s t a t e s b a s e t h e f e e s 
u p o n c a p a c i t y a n d g r o s s w e i g h t . 

I n 1 9 2 3 , o f t h e $ 1 8 8 , 6 1 3 , 0 7 4 c o l l e c t e d 
b y t h e s t a t e s a s m o t o r v e h i c l e l i c e n s e 
r e v e n u e s ( $ 3 5 7 , 9 1 8 c o l l e c t e d b y t h e 
D i s t r i c t o f C o l u m b i a n o t i n c l u d e d ) 
$ 1 5 3 , 2 £ 0 , 6 3 6 , o r 8 1 p e r c e n t , w a s u s e d 
b y h i g h w a y s b y a n d u n d e r t h e d i r e c ­
t i o n a n d s u p e r v i s i o n o f s t a t e h i g h w a y 
d e p a r t m e n t s . I n o n l y 1 3 s t a t e s w e r e 
a n y s u b s t a n t i a l a m o u n t s a p p o r t i o n e d 
a m o n g t h e c o u n t i e s . T h e 1 9 p e r c e n t 
w h i c h w a s n o t u s e d b y t h e s t a t e h i g h ­
w a y d e p a r t m e n t s i n c l u d e s , i n a d d i t i o n 
t o t h e f u n d s t u r n e d o v e r t o l o c a l u n i t s , 
t h e e x p e n s e s o f r e g i s t e r i n g c a r s a n d t h e 
i s s u i n g o f l i c e n s e s a n d o t h e r a d m i n ­
i s t r a t i v e e x p e n s e s o f s i m i l a r c h a r a c ­
t e r . 

A t a b o u t t h e t i m e w h e n m o s t o f 
t h e s t a t e s h a d s u c c e e d e d i n a b o l i s h i n g 
t h e o l d t u r n p i k e s a n d t o l l r o a d s , b y 
p u r c h a s i n g t h e m a t a g r e e d p r i c e s o r 
t h r o u g h c o n d e m n a t i o n p r o c e e d i n g s , a n d 
h a d d e c l a r e d t h e m " f r e e " h i g h w a y s , a 
m o v e m e n t s t a r t e d w h i c h i n e s s e n c e w a s 
a n e x t e n s i o n o f t h e t o l l p r i n c i p l e t o a l l 
h i g h w a y s o f a s t a t e b r o u g h t a b o u t 
t h r o u g h t h e e n a c t m e n t o f l a w s p r o ­
v i d i n g f o r a t a x u p o n t h e s a l e o f g a s o ­

l i n e . T h i s y e a r , 1 9 2 4 , t h e r e a r e 3 5 
s t a t e s a n d t h e D i s t r i c t o f C o l u m b i a 
w h i c h a r e c o l l e c t i n g t h i s l a n d o f a t a x ; 
t h e s e s t a t e s h a v e a r u r a l r o a d m i l e a g e 

o f 1 , 9 5 4 , 8 8 6 m i l e s c o m p r i s i n g 6 6 . 5 p e r i 
c e n t o f t h e t o t a l r u r a l h i g h w a y m i l e a g e 
o f t h e c o u n t r y . T h e r a t e s r a n g e f r o m 
1 c e n t t o 4 c e n t s a g a l l o n ; 8 s t a t e s 
c h a r g e a 1 - c e n t t a x ; 1 5 s t a t e s a 2 - c e n t 
t a x ; 2 s t a t e s a 2 | - c e n t t a x ; 9 s t a t e s a 
3 - c e n t t a x ; a n d 1 s t a t e a 4 - c e n t t a x . 
T h e t o t a l g a s o l i n e t a x e s c o l l e c t e d i n 
t h e s i x m o n t h s e n d i n g J u n e 3 0 , 1 9 2 4 , 
a m o u n t e d t o $ 3 2 , 4 3 0 , 4 1 0 . I t i s e s t i ­
m a t e d t h a t f o r t h e w h o l e y e a r o f 1 9 2 4 
c l o s e t o $ 7 5 , 0 0 0 , 0 0 0 w i l l b e d e r i v e d 
f r o m t h i s s o u r c e . T h e d i s p o s i t i o n o f 
t h e g a s o l i n e t a x d i f f e r s f r o m t h a t o f t h e 
m o t o r v e h i c l e l i c e n s e f e e s . I n 1 9 2 3 
o n l y 5 8 . 5 p e r c e n t o f t h e t o t a l g r o s s 
g a s o l i n e t a x r e c e i p t s w a s a p p l i c a b l e 
t o h i g h w a y w o r k b y o r u n d e r t h e 
s u p e r v i s i o n o f s t a t e h i g h w a y d e p a r t ­
m e n t s . T h e r e w a s a g r e a t e r t e n d ­
e n c y f o r t h e s t a t e s t o s h a r e t h e s e 
n e w l y d i s c o v e r e d r e v e n u e s w i t h t h e 
c o u n t i e s a n d t o d i v e r t t h e m f o r o t h e r 
p u r p o s e s t h a n i n c a s e o f t h e m o t o r v e ­
h i c l e l i c e n s e f e e s . 

HIGHWAY COSTS 

T h e c o s t o f h i g h w a y c o n s t r u c t i o n 
m a y b e d i v i d e d i n t o ( a ) c o s t o f e n d u r ­
i n g f e a t u r e s a n d ( b ) c o s t o f p e r i s h a b l e 
f e a t u r e s . W h e n r o a d s a r e b u i l t w i t h 
a c c e p t e d s t a n d a r d s o f g r a d e , a l i g n ­
m e n t , d r a i n a g e s t r u c t u r e s , a n d f o u n d a ­
t i o n s , t h e c o s t o f s u c h e l e m e n t s m a y b e 
c h a r g e d f o r e n d u r i n g f e a t u r e s . I t i s 
m a n i f e s t l y p o o r p o l i c y t o b u i l d a n e x ­
p e n s i v e s u r f a c e o r a r e l a t i v e l y w n g -

l i v e d s u r f a c e o n d e f e c t i v e g r a d e s w i t & . 
p o o r a l i g n m e n t , o r w h e r e t h e d r a i n a g e 
f e a t u r e s a r e s h o r t - l i v e d a n d t e m p o r a r y . 
C o n s t r u c t i o n s h o u l d b e s o a d j u s t e d t o 
t h e s e r v i c e n e e d e d t h a t i t s p u r p o s e ? 
i s a c c o m p l i s h e d w i t h o u t w a s t e . H i g h ­
w a y s c o n s t r u c t e d w i t h b o r r o w e d m o n g y 
s h o u l d b e s t r i c t l y m a i n t a i n e d . T h i s 
i s n o l e s s t r u e f o r a l l i m p r o v e d r o a d s . 
M a i n t e n a n c e i s n e c e s s a r y i n o r d e r t o i n - •• 
s u r e t o t h e c o m m u n i t y t h e m a x i m u m 
e c o n o m i c s e r v i c e b y t h e r o a d a n d a l s o ^ 
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t o preserve the investment. In many 
-eases it has not been customary for 
officials to face frankly the cost of main­
tenance and repair on bond-built high­
ways at the time when the bonds are 
issued and before construction begins. 
Provision for meeting the interest pay­
ments and for retiring the bonds as 
t h e y become due is often the maximum 
•consideration given to roads con­

structed with bond issues. This is per-
liaps the gravest defect in the project 
of building highways by issuing bonds. 
This repair and maintenance charge is 
inevitable, and since the earning power 
of a road in reducing transport costs 
tends to increase with the degree of the 
maintenance, it is sound business to 
face the repair and maintenance costs 
in the beginning. 


