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MAKING PUBLIC BOADS PAY 

By Thos.- H. MacDonald', Chief, Bur eau of Public Itoacls 

The most fundamental of the changes in highway transporta­

tion wrought by the motor vehicle is the increased range of.travel-

To this cause may be traced the distinction between highways of 

general and local use which, formerly of l i t t l e significance, has 

now come to have such an important bearing upon many highway 

problems. For i t is to this lengthened range of travel that we 

owe the accumulation of vehicles originating over a wide area 

that constitutes the dense traffic on the modern trunk line high­

ways . 

The condition of highway transportation before the develop­

ment of the motor vehicle was extremely simple. All travel was 

of exceedingly short range. To say that i t was virtually confined 

to county limits is almost axiomatic since the range of horse-drawn 

traffic was the prime factor in determining the limits. Except 

within a few miles of large c i t ies there was no great accumulation 

of traffic on any road; and the service of all roads was primarily 

that of affording access to farm land and homes. 

Since local land access was the primary purpose to.be 

served, road improvement, within the limits required by the low 
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traffic density, reacted .directly to enhance local land values, 

and real property taxation for road purpoc.ee, locally assessed, 

was both reasonable and fair. 

Under the new conditions created by the motor vehicle 

the territorial extent of the local community and the county 

has loct all significance in relation to the range of highway 

travel. On many of the runin roads today a major Dart of the 

traffic crosses completely over one or more counties. On these 

roads alao there hats developed a traffic of a new order of 

density and total weight. Traffic of this character demands road 

surface improvements requiring greatfar capital investment than 

was necessary under the old conditions, but this investment the 

new traffic Justifies as a simple matter of operating economy, 

i . e . , the coet of the improvement is more than balanced by the 

consequent oosr&ting savings accumulated by the numerous vehicles. 

Careful surveys conducted continuously for the past ten 

years by the XL S. Bureau of Public Roads aad the State Highray 

Departments} reaching into all sections of the Sat ion show that 

thia traffic flow of motor vehicles is concentrated upon and 

limited to the sisal3or pert numerically of our total road mileage, 

fhere, remain under these new conditions, and so far as can be seen, 

will always remain, ether roads - feeders and land servers 'sti l l -

woa which airsoct the entire traffic originates or is destined 
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locally; and such roads constitute the major part of the rural 

mileage again as determined by the number of miles included. 

The larger trucks and busses rarely penetrate to these roads. 

Their usage is s t i l l such as to require no high standard 

improvement and so slight that, as a matter of transportation 

economy, none but the simplest measures of road improvement 

can be just i f ied. 

A more exact idea of the difference between these two 

distinct classes of roads developed by the motor vehicle is 

suoplied by the transportation survey recently completed in 

Michigan by the Bureau of Public Roads and the State Highway 

Department- The survey shows that the approximately 1,100 miles 

of trunk line roads constituting the State highway system 

(exclusive of sections within c i t i es ) serve an average daily 

traffic of 1,144 vehicles. The roads classified as county roads, 

embracing 1 7 , 1 7 5 miles, serve traffic averaging 1 9 0 vehicles 

daily; and the 6 o , 2 l 4 miles of minor township roads serve an 

average of only 22 vehicles a day. 

The classification is the existing order as established 

by law prior to any attempt to determine the relative use of the 

roads included in the various classes. It may not be, and 

probably is not, in true accord with the relative traffic 



importance of all the road a, nut1 the Breakdown Into three 

instead of t*o clasuan coir.owhat buclouds thts visage distinction. 

v«t It ta clear enough th«t in Michigan there are broadly two 

distinctly different clncow of reads, it is clear also that 

the one class, a«rvin« Hvernfo dull;/ traffic of the order of 

1,000 vehicles a day 1B qu i te ii:.dted In milt-ago, and the other, 

serving lets then 7v> vwhU'U-i, »t dny is very extensive, certainly 

more th*» \i> p*r cent oi thv to««l. No auch quantitative 

measurement» ur«? MV&Hab'e ibu t«r for any other Statu, but 

there no question th«t u n 1 or aituation exists in all thu 

States sad effects the nation's total of more than '5,000,000 miKo 

of road. 

Tho Michigan tJtudy shot.;, eiao that of the slight traffic 

08 the wore than 60,000 milvz- of most li^btiy traveled roads mor« 

than 60 per cent originate:; within the local tOYmship and only 

2g.*J< per cent co»o» from without the local county. Compare this 

with tho fact that on tho 3003 tf»«n 8,000 miles of most heavily 

traveled roads only io ut>r c«nt of the traffic cosies from the 

lecal township and moro than b - P'.r cent originates beyond the 

limits of the local tour.ty, an:l the difference between these extreme 

classes stands out mor<? c lewly . It is evident that the one class 

is serving a heavy «tmer«l traffic flow originating over » lar^e 
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area and the other is receiving a very light' traffic originating 

in large measure on the lands which It'immediately serves. As 

to the intermediate class, classified as county roads 'under the 

old system, i t consists of roods that, upon a usage classifica­

tion, would be thrown into one or the other of tha two distinct 

classes. 

Such facts as these have a very definite bearing upon 

principles of highway finance. They show that the old system 

of financing all rural roads by means of property taxation", 

entirely adequate and equitable in other days, is definitely 

impossible under modern conditions. They show that the usage 

of a relatively small mileage of trunk-line roads is of such a 

nature that local financial supoort and administrative control 

have become both inadequate and inequitable; but they show also 

that the major part of the rural road mileage is s t i l l , as i t 

always has been, subject only to a very light and very local 

traffic movement. 

It is such facts as these that justify the use of motor 

vehicle taxes for the support of the general-use roads and 'the 

retention of property taxes as the means of financing the 

local roads. The problem ahead" is to determine by such surveys 

as have been made in Michigan where to draw the line between 



the rottda of w.vrn! *ni U.coi • It ŝ .o-L'̂  U- accent«D trst 
thio pro*»«stM o-,t»i'it THE *<rv« »•*•*• designation OF 

5t*t« roads, county romis t% >« «.c .. .»»<J floi-FCS TO draw TH. Use 
w»»r« TFEV tr«FI"U, pr :> «i* »«..<! * »•« R»* ,* «CW$.TISFAV*A TH<; 

division. Ti)*-r« i.. s ..-,*.*. *. t, u» ?<M St«wr., *K«rv I:; 
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I«0<s«t8»*rv t<* CFTRRY TN* i.irs*. IR̂ L'IC AA ."DDLTIONNL 1 wry MILE-

**r<S nuvn "f.Uj)* p r * - : t l ; • ' w. j .vov--... »T WOULD J«* justified. In 
« v«ry t.TM# N'« l» tt .1-R ; ,< „TL.ft.#ce 4o«i>*ri«T«Ki MI p^Uic 

fnh<.\„ ri )«"t, SD ' . r« TT,"-.n tt>*,.4 ;n TFC«* ND,*© TAINS* i'ara Umds 

*cc*sn t<> t'(* i<J... >• ,. R ; ?), R.- »fc,v question that tl,«?RE 

ir, n r»M«tiv« ly wm; i :„5 I •>•*'. > r., *Jt*t«> that Is ua«d by a 
con".*T;tr«tod traffic of surt »4*>i t i - ; *a both to ivqulrfe «r»d 
«com**M<"N j-iwtlfy i ido^t f , .RF » c TJ;OYOR».fs«.'-NT. 

*y ta«- aV'hdy wroc.'nt cf «••.:,• TRANSFER of »iiea#e FROA 

loael ta Stuto control wv hnvc <«,••« .-R«du&l!y X̂OUBINU thy 
fiusu r?i3 rc«d:. in tN,; «5tat« tirhvn:* system*, fbeso SYSITSMN, 

Vwvv.*, crowt&ly io net cf visl » » Jn AAY case all of the 
of tr-iy .%to*R»; -.r HS. ..~«y». That is seeded to ORIR.*; 
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our methods of highway finance and administration into more 

appropriate relation with the modern conditions of highway 

utilisation is the completion of this process of classif ica­

tion upon tha basis of evidence of Midway usage obtained by 

means of surveys such as the one conducted in Michigan. 

Tho logical consequence of such a classification will 

be the adoption of a financial system which will pi acts the 

e n t i r e cost of the general-use roads uuon the motor vehicle 

which, in this case, is the principal beneficiary, and the 

entire cost of tho local roads uoon the local property which 

they directly benefit. And i t may be emphatically stated at 

this ooint that such a oysteni will not increase the present 

taxes upon real oronerty for road purposes, but will materially 

decrc-A.se them; the corollary belns;, naturally, that i t will 

result in an increase in motor vehicle taxation in some of the 

States - aa increase, however, which r i l l be within economically 

justifiable limits. Keference is mad*; later to the rate of 

motor vehicle taxation-

Such a classification will establish at once the total 

tax responsibility of motor vehicles as a group. It will not 

indicate the scale of contributions that should be made by the 

various classes and weights of vehicles. That is another problem. 
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It is .a popular idea that the heavier vehicles, must. 

necessarily cause greater road damage, than the lighter ones. 

This idea, is the basis for, the demand that vehicles, pf. ;the 

various sizes shall be taxed according .to the, highway wear, and 

tear for which they are severally,responsible. 

The idea lacks factual surrcort and the. method of propor­

tioning taxation is both inrorouer and. impracticable. Highways 

must be built to withstand the forces of climate .at. work contin­

uously over long period? as well s.s. to. resist the forces of. 

traffic; and it is generally true that the road design, based 

upon consideration of long-time durability and resistance to 

climatic forces and subgrade conditions, will, be. adequate, to 

support nearly all classes of vehicles,, including the larger, i f 

not the largest classes permitted to operate under.reasonable 

restrictions as to wheel loads, t ire equipment, and speeds.. 

There is no denying.that roads have occasionally been 

damaged seriously by vehicles of .weight in excess of the ..load 

for which they were designed. This is a ..matter of adjustment 

of design to the traffic and with adequate policing should not 

occur. Such avoidable damage should not be made the basis of 

a system of taxation of vehicles. To illustrate the impropriety 

of such a method, suppose a pavement adequate .for 3~,ton trucks 

actually fa i l s structurally under the load of 5-ton trucks. The 
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damage to the pavement, say 7 inches in average thickness, may 

and probably will be considerably greater than the cost of the 

slight increment of thickness that would have made the surface 

adequate for 5-ton trucks. Damage is thus shown to be an improper 

basis of vehicle taxation. And it is not only an improper, but 

also an impracticable basis, since there is no conceivable means 

by which the damage that may be caused by vehicles of any given 

size can be distinguished from that caused by all other sizes, 

or the damage resulting from weight of vehicles can be dissociated 

from that resulting from density of traffic, or either from damage 

due to climatic forces and non-uniform soil support. 

As a substitute for the unreasonable and impracticable 

basic of "wear and tear," the Bureau of Puolic Roads has pro­

posed what is believed to be the more reasonable method of 

adjusting the total tax to be laid upon vehicles of the several 

weight classes in accordance with some measure of the cost of 

building roads adequate for their support. 

We have suggested a method which employs the cost of 

building concrete pavements of the various thicknesses theoreti- " 

cally required for the support of the several weight classes of 

vehicles as the means of proportioning the contributions required 

of each. It should be noted here parenthetically that this 
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proposal is based, on the theoretical strengths required of 

rigid road surfaces as a method for determining fair .relat ive 

taxation between the different weicht classes of motor vehicles, 

and should be distinguished from the designs actually adopted 

which must vary between rather wide limits among the States 

and even within the different sections of the States themselves 

due to the variation in subgrade so i l s , temperature ranges, 

rainfall , and other causes divorced from the traff ic . The 

cost of .<zredin£ and drainage and the minimum thickness of pave­

ment theoretically required for the support of passenper 

vehicles is regarded as a base charge to be shared equally by 

al l vehicles of all classes. The amount thus determined repre­

sents the total to be paid by passenger vehicles and very lisht 

trucks. For the accommodation of one-ton trucks a certain 

additional thickness of pavement would be required and the cost 

of this increment is, apportioned equally among the one-ton 

trucks and all heavier vehicles. In a similar manner the 

cost of the further increment of thickness required for the 

support of two-ton trucks is apportioned anions' all vehicles 

of that class and al l heavier vehicles; and a continuation of 

the same process f inally produces a graduated scale of taxation 
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which exacts from ench -weight c?as3 of vehicles an amount 

fairly proportioned to the road cos t.v which' their operation 

entails. 

mhe difficult ies in the application of this method of 

determining the ratio of taxation to be employed for the 

different classes of motor vehicles are more apparent than 

real. The reference to concrete pavements should not be mis­

interpreted, ^his suggested method of apportioning motor 

venicle taxes on a fair ratio between the classes employs the 

costs of rigid concrete pavements. This does not imply that 

oniv concrete surfaces are or would be built. In every highway 

improvement program various types of.roadway surfaces are being 

built. This particular type is used as a "measuring stick" for 

the reason that i t is the only type that lends i tse l f to the 

reasonably exact theoretical design that is necessary i f a 

distinction is to be made oetween the costs entailed by the 

various sizes of vehicles. In any actual application of the 

method i t would be necessary to modify the taxes determined 

upon the basic of concrete pavement costs in the ratio of the 

cost of the.road program based upon uniform concrete construc­

tion to the cost of the, program' with types of surface as' actually 

planned. . - . . ; ' - • • ••"-'•' 
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It will also be found in many States that registered 

vehicles of the heavier classes are so few. in number that the 

attempt to charge to them the costs of the corresponding 

increments of thickness upon the entire mileage included in 

the vehicle tax budget will result in prohibitive taxation. 

Where such is the case, however, i t will be found that vehicles 

of the heavier classes make use in significant numbers of only 

a relatively small part of tne total mileage of road involved 

and that only upon such small portion does their operation 

actually require the additional surface thickness.. It will be 

necessary to take this fact into account in any practical 

application of the, method. 

... It is possible that there may be other practical dif­

f icul t ies that will be encountered when effort is made to aoply 

the principle. It will need sympathetic application. It will 

have to be recognized at the outset that urecision of adjustment 

is impossible; that there is no conceivable means by which the 

exact road costs entailed by the operation of the various kinds 

and^sizes of vehicles on the numerous types of road surface laid 

under an, almost limitless .variety of conditions can ever be 

determined.. .With due consideration • of that fact as an essential 

premise, and assuming that there is the desire to proportion the 

special taxation of vehicles of the various sizes in approximate 
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accord with the costs of, the road service, provided, i t .is 

oelieved that the method suggested will be found to offer .a. 

fair and reasonable solution of a diff icul t problem. .. 

This art icle dwells upon two .phases of the problem of 

making public roads pay which I believe are of major importance 

at the moment, especially in relation, to the present reconsidera­

tion of measures of highway finance and motor vehicle taxation. 

The f irs t is the question of the part of the road system 

improvement of which may be financed by motor vehicle contribu­

tions with prospect of direct return to the vehicle in excess 

of the cost. By use of data obtained in the Michigan traffic 

survey - the f irs t of i ts kind. - I have indicated that the 

mileage of true general-use highways is a relatively small 

/oart of the.total in. that State, , There is every reason to 

believe that a similar situation exists in all other States;1 

but as a basis for the proper solution of pressing tax problems 

i t is most important that similar surveys be made in all States. 

Only upon the basis of information thus obtained will i t be 

possible to gauge the proper extent to which the motor vehicle 

should accept responsibility for road costs. 

The second phase touched upon.is that of aooortioning 

the.motor vehicle' P total share .among vehicles of 'the various 

sizes in fair proportion to the portion of road cost entailed 



by each. A.rational method, of accomplishing this apportionment 

has been suggested. It nrust> be ;employed with judgment-, and• 

sympathy. .Admittedly there are diff icul t ies in i ts practical 

application, but in principle.- it. appears to have no major fault; 

and'it is our belief that i t can be intelligently xised as the 

basis for an equitable apportionment of the motor vehicle's 

just responsibility for road costs. 

'Generalization can go no furthur. The application of 

these principles must be made Statu by State, and subject to 

the conditions prevailing in each. The rate at vhich addi­

tional general-use roads can be taken over for financing against 

the motor vehicle income will depend upon what has been done in 

the pact and particularly upon outstanding obligations. The 

time element i s . a l l important.. Those States which up to this 

time have not succeeded in estaolishing a backbone system of 

roads that will carry the traffic economically can not expect 

from their earnings to take on large additional obligations. 

It must be recalled that practically all of the large bond 

issues which have been made for road purposes in recent years 

are not an obligation against property but are revenue bonds, 

in some cases- entailing a large annual lien against the income 

from the special road user taxes. The only logical , sound 
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administrative ^roeocuro is to establish an f>nnual highway 

budget which, vithout burdening the motor vehicle to the point 

of diminishing r. turns or piecing an unfair ratio of taxation 

against thv. different cl*.sces, secures the .aaxinum fair return 

from t'iosc soocial trx.s- This rovonru. should then be divided 

fairly to tbe road system for f ixed retirements for maintenance/... 

and iiv-cessary reconstruction and new construction. Such a plah'h 

offers the only possible re l ief to tro-certy tnxuS for road pur-

o o s u n l e s s obtained at the sr-crifice of adequate road surfaces. 


