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Adjusting the Highwoy Viewpoint
to 1932 Conditions

by

Thos. H. MacDonald, Chief
U.5. Bureau of Public Roads

The theme of the exhibit of the Bureau of Publié Roads -

for the 29th Annual Convention and Road Show of the American g

Road Builders‘ Association, is the physical relationships of the
highway and the motor vehicle. That 1t is now possible to pqr?br,aiy“ .

these relationships is an accomplishment of research which has

taken years to develop to the point that we can talk: sbout tham
in definitely measured terms with a high degree of c;mfid.e
But it would be a narrow viewpoint that would attempt to limi
the achieverﬁents of highway transport ovelr the past ﬁeaa&a
narrow mathematical terms of technical research. |

Again, under the emergency appropriatien pm;‘_-}»l aedtﬂ

advance the Federal aid road program for the. past’ year,,:éhi

were undertalken 2,218 projects, fotaling —mmr ?lsi,amlas‘} ‘
road in 1227 counties, or only a little lass ra.tm than a
project to every other county, ’I’hls was a part of the whai“"‘

Federal aid road program tmdertaksen and, does not in ¥

work done without Federal funds by the States, cxt’ies, em‘ss

or local communities,



In a year when there was so much unemployment',‘ und.er the g
State and State-Federal road programs, during the stmer’ﬁdﬁfﬂé :"",‘:;
when it is possible to employ thé maximm mumber of men in high*;:‘
way construction, upwards of 400,000 men were given work and an
equivalent distribution of wages to at least double th:s: nmnber;
to those employed in the production and transportation of maten
and in other lines activated by the road fun.ds. _ -

There is general agrecment among the- hzghway officials :
the country that 80 to 90 per cent of the road dollar is eventua“;,
distrivuted back to labor and personnel employment., _ ’

The emergency sppropriation called for $80,000,0%witha |
time limit of September 1, So vigorously was the ;)rogrampm‘ 10d
by all connected with it, that less than 4:200 000 compose& of ~
small balances remained unexpended when the a.ppropriat:.on k
The cmergency projects alone put u.nder way for the first s
\months of 1931, called for an estimated to’cal expenditur“
$256,000,000. This was a great demonstration of '1;1_3«_3;@3)4
the road building agencics of the nation, roa,d affmiais :
engineers and contractors, to put under way quic}dy ami car
forward rapidly a largely cxpanded raad pregram,

Such an accomplishment as th:i;‘s, howave'r} does ﬁr}

the real significance of what has taken place in the hig



"field. A recital of facts end figures is of dou’btfﬁl use in
portraying = broad and definite ideea of the real accomplishments
in the highway transport field over spproximntely the past dacade.‘

For nearly two years there hes been such a tremendous -
amount of false information circulated with reference to the
utilization of the highways and the dislocation of the prior flow
lines of traffic, that it seems an opportune time to pregent,
without complicating the discussion with these argumentétive
issues, some aspects which are of far greater importance to the
public as a whole than the questions which have been so prominént
in the public press and elsevhere.

For many yenrs road contractors, manmufacturers and prb*k'
ducers of nll kinds of eguipment, supnlies-and materiﬁlsrfor
road construction, have been highly important factors in our
economic structure for the employment of labor, and during the

past two years this irportance has been rclatively greater thgn "l

at any time previously.

We come to the present time, however, with much greatér,

uncertninty then has heretofore existed »s to the future. fﬂpch~ I”
of this uncortainty has been brought sbout by the emphasis vhich
has been placed upon a relatively smpll part of the'ﬁse~ﬁf‘tﬁé» 7“ ‘

highways, thrt is, that part of highwey usage vhich is campetitiva




with other transportation agencies,  which serve to cloud the
future of new highwaxr building. |
These controversial asnmects, projected into a situaticﬁ,_i’ :
already becoming embarrassing by the depletion of the public :
road revenues and the necessity of limitations upon property
taxes, have produced an uncertainty and lack of coanfidence o_xj |
the part of the road bullding industry as to the future. |
It is not my intention to eanter into a detailed dis-
cussion, or to bring into this paper any attempted replyf'to-*".
the controversial gquestions of the utilization of the variocus

types of tramsportation available., There are four aspects,

however, which I wish to place briefly before the road building :
industry. In these aspects I believe are found those which will _
have an important, and perhaps the major bearing, upon thefmmr
growth of highway building amd utilization. e

The first of these is the characteristics of higﬁwag
traffic, Since 1922 the Bureau of Public Roads, in COQperatigg
with a large mumber of the State highway depsartments, has baen‘_,
making studies of high™ay tr~ffic and the dotpiled nspec‘l;s Qf
highway transport., These studies have imclnuded States frm
Maine to California. There sre areas of intense igdustria},
development, and areas of almost no devel@éﬁt; Heraare

of the facts rhich have been found in these studies, LR



First. The predominating use of the hishways is by
privately owned passenger automobiles., Ian the elev"en;We'stferﬁ
States, on the Federal aid system alone there were more than
20,000,000 daily passenger-car-miles of road usage. In the‘ .
States of Pennsylvania and Chio this usage ran to abont
6,000,000 miles daily. This irmense use by privately owned S
automobiles approximates 85 to 90 per cent of the total v’*ﬁohkuaé" B :
of highway utilization, |

Second. The use of the highways by either antomobiles
or motor trucks is predominantly local, taking the States as
a whole. In such States as Pennsylvania andA‘Ohio, typical of
the more thickly populated, this local use is from -85‘to:‘90“;,””?‘
per cent.

Third. The predoninating volume use of the roads by

both autormobiles and trucks is for short distances, thag is, '
above half of the use will be under 30 miles, | o
| Fourth. The ownership of both automobiles andtmks
in use on the highways is vredominantly private.
Since there has been = notable drop in the ammmtnf
transportation required, particulaﬂ:f: for local .:seﬁi;eeigv ‘th
has been a growth in the longer distance traveif‘of ’bﬁssesanﬁ,

trucks, They, like meny others, are sceling employpent.



has been a certain amount of business taken over from the ‘r‘ail-‘

roads by trucks and busses operated in the public or com*z’ibn
carrier service, but this is an inconsequential part of‘ther
total volume use of the roads.

A great change has taken place in methods'kofmeréha;’m&izing:
There has been a change from relatively large to much smaller |
inventories, resulting from highway transportation quick'ly and
easily available. This change is having a profou.ndveffect upon‘ '«
transportation methods. For'example, in Ohio, out of a grand .
total of 84,000 retail establishments, 386,000, or 43 pefcent,'

handle goods that require daily replenishment, In Maryland, of

a grand total of retail establlshments of 21,000, abmzt 9 OOQ, .
or 42 per cent, handle supplies. that are replenished day by d.ay
Thegse are only two instances that indicate in-a concnetg qwaaj‘;&‘ “
service which has become established as a daily highway use. e
It would be possible to carry this discussion into m’x«-
necessary lensths to demonstrate the intimate relationshipér?ﬁi}jip}x
have been established between our whole population and hz.ghwsy
transport. It is not necessary to go into these to po:}.nt tothe
conclusion that no material part of the development of Gurhig}iu 'f:’

way system is contingent upon any of the serviceé*whii{:’h{éte‘tﬁ

in coatroversy. The need for hxgnways will go on: ami cn be&mse"

of their highly localized services which belcmg to them exclua
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The long-distance traffic may be termed a by-product ’;'  '
important in itself, but having practically no effect upon the
necessity for the improvement, or the volume of use, of impreved
highways, Thus, from the standpoint of the future of highway
‘building no matters now in controversy as to the carriage of |
persons or commodities by the various pubiic t‘ranspoftation
agencies, regardless of how‘they are finally composed, will
affect more than a minor pércentage of the \;*Lse of the high#ays.

The second j‘point that has had a profound béa‘ring upon-the
tremendous development of highway transport is the _c’oordina’cion
of effort by agencies behinﬁ the building and wuse of the hifghways, :
These agencies are primarily the highwéy officials and engineers,
the highway contractors, including their orgarizations, and the
mamifacturers of all types of rosd and automotive equipment, |
ﬁis latter group includes not only the motor vehi‘cle‘mms_faa, L
turers, but many of the accessory manufacturers, including as an
important group the rubber tire industry, | '

The major advances in this field afe:

Pirst, the improvement in engineering designs, in con-
tractors' methods, in efficiency and édaptahility of eﬁquiﬁneﬁf,-
which resulted over the period of :f'ii?s years fmm 1924 to 1929, ;

in a constantly decrensing index of rosd costs before there was :




any effect from the present depression. The decrease in road
costs for the five-year period from 1924 to 1929, taken from
unit prices of Federal-aid projects, was about 27 per cent.
During this same period there was a constant increase in the .
guality of the roads produced generally. The road contractors
and equipment manufacturers are to be crgdited with a large
part of this decreased cost, through improved organization and
better methods, vhich permitted higher production with the same
organization cost, Better engineering designs, better inspection;;
and a pride in their output on the part of both contractors a#d”'
engineers, produced at a constantly decreasing cost a constantly
better quality and more durable roads.

The composite prices for 1931 have been about 26 par~cgg§ 1fu ﬁ,

below the average cost for the five-year period, 1924-1929."Th§ﬂ‘2”‘v

latter reduction has to a large extent been due to lower'p¢i¢e§5
for materials and to some extent lower prices for'labor;,but‘t;'

general road costs which are now around 45 per cent lcwe#-thant,

fhe peak costs of 1924 would not have been possible withou$;thg;J g~i l
improved production methods and equipment and better-enginﬁeri§g1 _
practices which have been developed. ol

Second, the important adjustment between the highﬁa#;éﬁé{ f;;‘lm

the motor vehicle that has taken place has beenraccamplishq@ -f'*




through the cooperation of the motor vehicle mamufacturers,
and the tire manufacturers and the highway engineers. Only a
few years ago the heavier loads were all carried on solid rubber

tires, Pneumatic tires had not been developed capable of carry-

ing the heavier wheel loads. Vhen, through the process of '
experimentation and research, it was found that the use of
g§0lid rubber tires under the heavier loads resulted in high

impacts on road surfaces, causing depreciation in both the

vehicle and the road, the tire manufacturers devoted earnest
and successful efforts to the production of heavy duty pneumatic

tires,

Also, when, through researcn, it was found that the’wﬁeel
load or axle load rather than the gross load is of‘ﬁajor iﬁyér~\'~f
tance in the effect upon the highway structure, the motor vehicle ?
manufacturers re-designed their larger vehicles to increasefﬁkéw
number of exles and to place them upon either the high preééﬁ?gf‘f/
or balloon type of heavy duty tires, These two de#elopmenté “;"x
are of outstanding importance to the future of highway txansgﬁft
in their effect not only upon the service to the public, bu§;  -
also upon the public's pocketbeok which, during these times, ":):‘»‘i:s,_

highly important.
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Today the highway transport industry is é highly,con5( ‘  k’w
vincing demonstration that highway officials, road contractcfs;
equipment manufacturers, material producers, motor vehicle and ‘:'
rubber tire mamifacturers, have cooperated to bring to the public;’gﬁ.ﬁﬁ
highway transport at a constantly decreased cost,‘both fof the
roads themselves and for the transport service; and these de~
creased costs are not small but are of large magnitude,

The third important aspect is that of the future highway
program., In some particulars this, at the moment, is not qﬁite
favorable,

For two years the States and the localities have put into
road construction every possitle dollar of road income bégause
of the demand to furnish employment. The Federélwaid highway"‘mf‘ TQA£
program for 1931 was as follows:

Federal Aid Highway Progrﬁm, 1931

Federal Aid Total Cost

Work yet to be done : ' e
on going program $ 58,000,000 $131,000,000
Jan. 1, 1831 : e

New work initiated ( 136,721,689 283,587,422
during year ( _79,210,710* o L
Total $273, 932,408 414,637,422

* Fmergency Advsnce
The emergency Federal appropristion of $80,000,000 mnde
in December, 1929, was a very large factor in puxtiég this-ﬂQ?kj x 

under way rapidly during the first six months of 1931,
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With the Federal funds now available the possible Federrl-
aid program for 1932 is as follows:

Possible Federal Aid Hichway Program, 1932

Federal Aid Total Cost
Work yet to be done
on going progrem o
Jan, 1, 1932 $ 35,000,000 $ 79,000,000
Possible program of
new work using all
available Federnl- ) .
aid funds 113,879,088 261,190,568
Total $148,879,088 $340,190, 568

It will be noted that this is the possible program. I do not
believe it is probable that under existing conditions the progran
will reach the possible figure of $340,000,000 which is $74,000,¢
under that for the preceding year, : ’ -

In addition to the Federzl.aid program, there has always
been o large State program. For 1930 the'Staterfﬁnds awailah;e ;

for expenditure came from the following sources:
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State Highway Funds, 1930

Percentage of

total funds
available for
e ture
1. State tax and appro- :
: priation from State :
treasury $ 43,317,991 3.8
2. Special motor taxes 700,911,184 : 61,7
3. Miscellaneous income 17,083,821 1.5
4, Transfers from local :
Total current fax H
income 821,922,293 72.3
5, Federal aid 92,462,836 8.1
6, Bonds 222,288,308 19,6
Total funds avail- :
: 100.0

able for expenditure $1,136,673,437

Of this total income, 19.6 per cent came through the
issvance of bonds, While these bonds were predicated wupon thﬁ
income from the gas tax and motor vehicle license fees and did
not impose a tax upon property, the market for such bonds at t T
present time is practically nonJexzistent, It is not vprobabfl’a_-‘ £
~the States will have available any considev_rafble, ‘bond money fﬂr this
yea;'"s, construction progrem, o

I do mot anticipate the same percentage of tmmrg fr

locgl uni tfs.‘
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These two items together, for 1930, con(s’t‘i’t!ite 25percent

of the total funds available to the States. In the meantime,

there have been in a mumber of States diversions from the State

highway funds of the receipts from the gas taxes and motor vehicle' |
license fees, _
A study for 1929 shows the following diver’sioﬁét/ -

Diversion of the Reverues from Hishway User
Ta'xes and Imposts for other than State __@«, AN
way Purposes, 1929 -

1. To secondaTy roadS.............$122,379,000 in 34 Sﬁaﬁéé}.

2, To city and town streets....... 16,743,000 in SStates
3. State general fund............. 95,000 in 3 States
4, To harbors and docks (Mississippi) 189,000 in 1 State o
5. To schools...... eviiiiie e .. 9,271 000 in 3 States
6. River channels (New Jersey).... 80, 000 in 1State -
7. Administrative and miscellaneous 1,618.000 in 6 St
Total -  $150,375,000
There has been & considerablef increase in‘the 1
since., {gecause the special taxes have been 'zccepted
with better grace than any other taxes, have*‘h*eéxi*eé
and have growi:' in amount from year to year at anune _____
becaﬁée of the ome fact that the public desires 7

mileage of new ronds and & meticulous maintenance of th
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ones, the tendency to reach into these special taxes for other ;
purposes is the most alarming one with which we have to contend
so far as the future of a stable and adequate road program is

i

13
concerned /

What has been said about the probability of a décreééed
State income for the ensuing year is even more true of the income i
for county end local roads. The larger part of the total funds ,‘;‘
available for these roads comes from property taxes and from the ’
proceeds of bonds. Local property taxes will be reduced, é@& ih’ff
general the market for the bonds of counties or other local units
is not available at reasonable rates of interest and discounts.

As matters now stand, there can not fail to be a matef
rially reduced amount of money available for this year;‘

As a fourth and final point, there is the matter of

possible adjustments to meet present conditions, some. of Which s

are now under way, and some of which entail material modificar~/J

tion of our present methods and existing organlzatlens.v'

There are at present on the’Federalaaid,systemﬁi??.OGQ? -

miles of main roads. TFedéral funds have been expended on
109,000 miles, leaving about 88 000 miles on. which no Federal

funds have as yet been used. Some of this mileage has been

improved By the States, but a very large part of tha 109 Qﬂﬂ mifas
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has not been improved as yet with an adequate type of surfacé; :
Our %hole road building policy has been typically a United
States policy of mass production, of extending service rapidly
over a large mileage through first-stage improvement, and of |
bringing these roads up to the necessary higher type of‘imr
provement while using them under a constantly growing traffic, =
The result of this policy has been to make possible large
earnings by way of the gas tax and motor vehicle licenses baid H
for the use of this enlarged.mileage thus secured. This in~

come for 193C paid all but about three per cent of the States!
contribution to the cost of the State programs, In addition
in 1929 there was allocated to other purposes $i50,000,000_and ::,‘
a larger amount in 1930. .

In 1930 the Federal road aid amounted to only 8 per cemt .~

of the States! income for this purpose. State propeftyktaxé§ 
amounted to only 3 per cent. The remainder came from the roaﬁff
user taxes, bonds predicated upon these taxes, or from ﬁisf'j ?V
cellaneous sources,

The very smnll contribution made from State prqperty.
taxes could be withheld without the effect being particularlgfrVJ‘r
noticeable., The States which retain intact the inCQmE ffDﬁﬁ£“;

road user taxes have no difficulty in meeting the Pedersl §i@
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many times over. It is canly the States which as a legislativev'!
policy divide these taxes vack to the counties or other sub-
divisions, that have difficulty in financing a reasonable State
program, or in ﬁeeting Foderallgid without property taxes of any
Kind.

Federal road aid, by holding the expenditure of road uSgr‘;‘ ‘
taxes imposed by the States, to 2 coordinated system of highﬁays,i«»ii
not only between the States but for the nation as & whole, has
had a profound effect in providing onickly a contimuous sjstem‘~,.”' ;
of roads which is earning 2 very large anrmal income for the j
public; and in holding construction to the standards that are

necessary for ecorontical maintenancc., Federal road =21d has been

a large factor in bringing constructivc economy into our expendi- =

tures for improved highways.

In addition to the system of mnin roads, there is #d’;f 
greater desire existing on the part of the public tﬁan to éeéﬁig,
an adequate system of secondary or farm roads. | |

Pederal ~id, while it is directly applied to’thﬁ'iedgﬁéx
aid road system, has helped to make possible the tékiﬁg over o
local roads as a State responsibility »nd the adding df thaséLw

to the State systems.
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In 1921 the State highway system cdnsisted of 203,000
miles. 1In 1930 it contnined 324,000 miles. In thot S-year
period therc was an increase of 121,000 miles of roads, liftéd
from the county systems and added to the State systems, to be
constructed‘and maintained at the expense of the States whidh‘
means at the expense pf the road users. Durihg'the same pericd
about 109,000 miles of roadéAreceived Federal funds.

Since the roads taken over by the States include those \ 
most heavily traveled, Federal‘%id hés beén one of the major
factors in making it possible to relicve tﬁe burden of road

taxation upon the counties and local units which are in the

main supported from property taxes. The relief by Fe&eral}gid

of local property taxation is sirilkingly illustrated in Wiscbnsiﬁ;fi

In 1930 the cost’of Federal-aid roads was paid 17.8 per cent3fr6ﬁ 
Federal gid, 59.2 per cent br the State from roéd user ta%ﬁ#g;éﬁd
23 per cent”by the countics. The State trunk-line roa?s;npt,gﬁ}
the Federal-aid system were/péid} 59.8 per cent by the Stgﬁevéﬁéq
40.2 per cent by the coﬁnt13§. That is, the enti:é Federal cgné
tribution was applied to decrease the cost to the countiésibﬁifx;
the PFederal-aid roads, e

It has been stated that Federal aid takes frfamyf}le rich

States and gives to the poor States. Most of the States*éé[éuﬁﬁf;
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pay no road taxes, but in a few, small proverty taﬁes combined g
with miscellaneous revenues and apcropriations, total for the
total State road programs about 3 per cent. EBut the revenues
from which Federal aid is paid are not State tares in any sense.
They are individual taxes and there is no justification for
claiming that Federal income tawes are any part of the State
revenues., The income of the wealthier individuals and large
corporations of the United States, from which the major portion" ’
of the Federal taxes come, are the results of production and
sales in all of the States., The profits on the mines of

Arizona accrue to individuals in the eastern States, and the
income tax is credited to the district in which they havéxtheir'f1
residence. If Federal income tax vwere credited to its‘sourcé

rather than purely arbitrarily to the place where it is paid,

we would have a very different distribution of the Federal
income tax payments, and there iskabsclutely no basis for aﬁj‘v‘;*

State to claim that the Federal income taxes paid in that

State belong to the State or are taken from the State. The

return throughout the United States of a certain part oftﬁ
these revenues for road improvoment is probably one of the
fairest distributions of this form of taxation that could

possibly be devised, and one of the most healthy for thé.géods  :




of the nation. Thus, we find the Federal road aid and the
income from the road user on the main roads and streets .of the
nation assisting in 1ifting the burden of taxation from the
rural areas which have gone through an unprecedgnted period of
capital depreciation and loss of income.

It does not seem possible to go much further in this
direction at the present time, since there mmust be some assist~
ance given to the cities and towms on their streets which are"
parts of the main State highway system, and it is fair that
this shall come about. But there is an adjustment which can
and rust be made in the management of Tinances for rural roads.
Improved methods of travel and the development of ecquipment

- 1,

capable of much greater production both in constructioh and

oy

maintenance indicate the desirability of consolidating the

smaller road units into larger single units. In some sections

it would possibly be sufficient to consolidate all units unier

the county. In others, a mumber of counties can be ccnsélidaiééf a 
into one district. There has already been progress in this
direction, and a considerable mumber of States have extenﬂgd  3_,
their facilities for direct or general enginesring supérvis10ﬂ14;

and administration as well as financial help. There are many

counties where the road problem is sufficiently largE'that:thgf‘f¢7'
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road organizations should pe maintained. To attempt to place
all of these counties under a single State administration wdui&
make an unwieldy and inefficient machine, 3But there is no doubit
that through cooperation between the State highway departments
and the county engineering units, a correlation and uwnification
of results could be secured at a lessened cost. We have more
than 3,000 counties in the United States. A large zrixmbevrioP
these could be consolidated for road purposes at least with a
resultant lowering of overhead costs, and the doing away with "
inefficient administrative boards. Only such a reorganization
can effectively increase the field for efTicient and cconomical
engineering and contracting in the building of local or secondaty
roads, |
There is a tremendous reaction against taxation, parti§f ;,'

" ularly the taxation of real estate and agricultural property.

So long as taxation authority is vested in the very iarge'ﬂugﬁé;i’
of boards existing and so long as the incessant demahds fof
expenditures for public improvements and for other purposes
have their impacts upon these same boards, there is‘littlé7

possibility of any rapid relief from taxation.

It is possible to put our house in order in the highvay

field, taken ans a whole, by the‘elimination of Smali taxiﬁg' j1§fif'



and expending districts, by the application of modern mathodé
of engineering, construction and maintenance to ths problems
of consolidated districts. These are necessary to secure the
continuation of an adequate road program if road revenues are
materially reduced.

I believe that we are on a permanently lower level of
prices for road —ork, but it is izpossible to exmect and unfair
to ask that today's prices be continued when the nationt's affairs
have readjuéted themselves to a morc normal basis. Yet, I do not
see in the present situation any real sconomic trends that are
antagonistic to a continvation of avlarge annual program of road
work or the lessened importance of highways and their.utilization
to the public; rather the opposite.

There should not be, and I do not believe there does exiat;

any hostility on the part  of responsitle iadividuels engaged ip‘-

transportation, but rather a desire to cooperate and-tovéébr&£3a£§?5i
highway transport with other pgoncics, rétaining only tﬁe fai;
fiecld which it can cconomicnlly fili. |

It is my hope that under tho existing difficult conditions
the utmost spirit of friendliness and good will sball»prcyaii withiaé
the highway industry through the coming yez in7tha,eff9;t,té*i$+  -

prove our whole economic condition.



