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RURAL AND URBAN CONTRIBUTIONS TO 

HIGHWAY TRAVEL AND EXPENDITURES 
BY THE DIVISION OF CONTROL, BUREAU OF PUBLIC ROADS 

Reported by ROBERT H. PADDOCK, Associate Highway Engineer-Economist 

HE steadily mounting emphasis on the function of 
highway transportation in the national life has 

directed increased attention to and investigation of the 
sources of funds with which the existing highway sys- 
tems have been constructed, of the use and benefits 
derived from the highway systems, and of the probable 
amount and source of future funds necessary for the 
maintenance and improvement of the present system. 

Since 1930, financial surveys, with particular refer- 
ence to these phases of the highway problem, have been 
made in several States by the Bureau of Public Roads 
in cooperation with the State highway departments 
and the University of Wisconsin. In four of these 
States (Wisconsin, Minnesota, New York, and Colorado) 
special inquiries into the constituent elements of road 
use were made as a part of the financial analyses. These 
investigations enable analyses to be made that may 
point toward an adequate solution of the problem of the 
present and future financing of the entire highway 
system. 

These studies are among the first that have attempted 
to obtain an evaluation of the benefits derived from 
taxes paid for the construction and maintenance of all 
roads and streets within a State. One of the first 
attempts to obtain data with which such an evaluation 
could be made appears to have been a study conducted 
in Wisconsin about 1916, under the direction of A. R. 
eae State highway engineer, who reported in part as 
follows: 

A eareful inquiry (through written question sheets) among 
automobile owners indicates that the average distance traveled 
by each automobile is at least 3,500 miles per year on roads 
outside the limits of incorporated cities and villages. If we 
estimate 140,000 pleasure cars in use in Wisconsin next year, 
which seems conservative, and each travels this number of miles, 
the motor travel on Wisconsin rural highways will be 490,000,000 
miles. ‘This does not take into consideration the travel of auto- 
mobiles from other States. * * * 

It should be remembered that the total mileage traveled is 
being vastly increased each year. If we assume only 225,000 
automobiles and trucks used for rural hauling in use in 1926 
and that they will travel only 3,500 miles each, the total rural 
travel in 1926 will be 787,500,000 miles and the saving in that 
year to automobile owners alone, if a system of good roads was 
completed by that time, would be $7,875,000.! 

While this early study indicates cognizance of the 
problem, it also indicates, by contrast with present 
conditions, the tremendous i increase in importance that 
the problem has assumed in the succeeding 2 decades. 
Only 14 years after the above report was written the 
total vehicle-miles of travel on the rural highways of 
Wisconsin was approximately 10 times the amount esti- 
mated to have been traveled in 1916. 

Although the main highways of nearly all States have 
been brought to a much higher degree of improvement in 
the intervening time there is an articulate current 
demand for more extensive highway development than 
is possible with the revenues now available. It is essen- 
tial, therefore, to consider all factors that influence the 
need of highway facilities by different classes of high- 
way users. These factors must include consideration of 

1 Page 34, Third Biennial Report, Wisconsin Highway Commission, 1916. 
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the ability to finance the desired system, and the equity 
of any taxation system established for that purpose. 
Investigations of the amounts of traffic carried by the 
several highway systems and the sources of that traffic 
are prerequisites to the determination of a sound 
financing policy. 

HIGHWAY TAXES AND HIGHWAY USE BY URBAN AND RURAL 
RESIDENTS DETERMINED 

The complete analyses of the highway financial 
problem accompanied by the road-use investigations 
made in Wisconsin in 1930, in Minnesota in 1933, and 
in Colorado and New York in 1934, form the basis of 
this comparative study.’ 

Data for the road-use survey were obtained in each 
State by a large number of personal interviews with 
representative motor-vehicle owners throughout the 
State, the sample being apportioned according to the 
distribution of vehicles in the respective rural and urban 
areas. 

An estimate of the monetary importance of highway 
traffic within a State may be gained from table 1, “which 
shows the estimated total vehicle-miles traveled annually 
in each of the States included in this analysis and an 
evaluation of the operating cost of this travel based on 
the conservative figure of 3 cents per mile. 

TaBLe 1.—Estimated total travel within the State of residence by 
motor-vehicle owners, and estimated transportation cost incurred 

Travel in State | ree 

State Year: | by resident mo- | tion cost at 
tor-vehicle op- 3 cents per 

erators * 
mile 

Vehicle-miles | 
Colorado Ss == ey ee eres SiS a ie 2) | 1934 1, 967, 800, 000 $59, 634, 000 
IMM MNeSO Ta ea eee eee ee ee oe Bee 1933 5, 131, 700, 000 153, 951, 000 
ING We Vi See oe Bie etre ees) eee 1934 219,472, 700,000 | 584, 181,000 
WW uSCODSin tem eee tet See eee ae eae ee 1930 5, 997,000,000 | 179, 910, 000 

1 All vehicle travel data for the 4 States given in this analysis will be for the re- 
spective years shown in this table. 

2 Residents of New York City accounted for 6,456,300,000 vehicle-miles or 33.2 
percent of the total. 

Annual vehicle operating expenditures of such magni- 
tude make it desirable to answer the following ques- 
tions: 

1. By whom—that is, by residents of which govern- 
mental units—are these amounts spent? 

2. For travel on what roads are these outlays made? 
(While present data make it difficult to evaluate exactly - 
the relative earning power of the several highway sys- 
tems, the proportional share of the travel carried by 
the several systems can be determined). 

3. What expenditures are made for the highway 
system to provide for this travel? 

4. Who pays for the construction and maintenance 
of the highway system, and what is the relation of such 

2 A summary of the Wisconsin survey was published in PUBLIC ROaApDs, vol. 14, 
no, 2, April 1933; the complete Minnesota report was published by the Minnesota 
Department of Highways and a summary appeared in PuBLic ROADS, vol. 17, no. 1, 
March 1936. The complete New York report was published by the New York State 
Division of Highways and was summarized in PuBLICc ROADS, vol. 17, no. 9, Novem- 
ber 1936. The Colorado report has not yet been printed. 

‘i 
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expenditures to the use these individuals or residents 
of rural and urban areas make of the highways? 

Who should bear the cost of present and future 
maintenance and extension of the system? 

Who is best able to bear such costs? 
Tage for highway purposes has assumed a differ- 

ent aspect than most other forms of taxation because 
highway users are taxed in direct proportion to the 
extent of vehicle use. The amounts so collected have 
directly affected the extent of the traffic facilities pro- 
vided. An investigation into the use of the facilities 
financed by these taxes seems warranted. 

Inquiries to determine the extent of use of the various 
highways indicate that in each of the four States studied 
almost half of the total travel is performed on the pri- 
mary highway systems, and that, except in New York, 
more than one-fifth of the total travel is performed on 
the secondary system and on the purely local rural 
roads—constructed and maintained either by the 
township or county. Tables 2 and 3 show the per- 
centages of travel performed on each of the highway 
systems of these States on the basis of data obtained 
in road-use investigations.’ In table 2 the amount of 
travel on urban streets that form part of the respective 
orimary and secondary highway systems has been 
included with the total travel on those systems, while 
in table 3 the travel so performed has been allocated 
to the respective urban streets. In the latter table, 
only travel on the rural sections of the systems is 
included in the primary- and secondary-road travel, 

TaBLE 2.—Percentage of total travel by motor-vehicle owners on the 
highway systems of their respective States 

Percentage of travel on— 

State Primary | Second- Local Total 
high- ary high- rural Urban 
ways ! ways ! roads streets 

Percent | Percent | Percent | Percent | Percent 
Colorado: 2 o + eaeeee eee 48.9 13. 4 8.9 28.8 100 
WEIN eSOth = ot eae | 44,4 19.8 6.1 29.7 100 
INGWa OD =seee ee aes 44.8 5.9 2.6 2 46.7 100 
WHS CONSITI Sapge = eee ee 52a 13.6 7.9 25.8 100 

! Data for the primary and secondary highways include travel on the urban exten- 
sions or connecting sections of the rural portions of the respective systems. 

2 59.4 percent of the total local trav el on New York urban streets was performed on 
streets in New York City. Thus, 27.8 percent of all travel on urban streets, exclud- 
ing urban extensions of rural highway systems, was performed in New York City. 

TABLE 3.—-Percentage of total travel by motor-vehicle owners on 
the rural and urban roads and streets of their respective States 

Percentage of travel on— 

State Primary | Second- |- Local Urban Total 
rural aryrural| rural Ainernic 
roads } roads ! roads 

Percent | Percent | Percent | Percent | Percent 
Colorado: So. See eee 42.0 1250 8.9 36.8 100 
Minnesothse 2 ane eee | 34. 5 18.5 6.1 40.9 100 
New Yorks: 2- e eee 30.6 4.1 2.6 2 62.7 100 
Wisconsin’... = eee 3 52.7 313.6 7.9 25.8 100 

' Only travel on rural portions of the primary and secondary highway systems in- 
cluded, Travel on the urban streets serving as connecting links is shown under 
travel on urban streets except in Wisconsin. 
; 249.4 percent of this travel, or 31 percent of all urban travel] was on New York City 

s reets. 

’ Includes travel on city and village streets which served as connecting links for 
the rural systems. 

Extensive systems of roads and streets were needed 
to serve the volumes of traffic shown in table 1. The 

5 The expenditures and travel on urban streets in this and succeeding tables refer 
to expenditures and travel on the streets of all incorporated places or municipalities 
within the respective States. 

motor-vehicle registrations of these four States and 
their respective street and highway mileages are shown 
in table 4. It shows that the streets and highways of 
New York accommodated the greatest number of 
vehicles per mile of highway. It would be expected, 
therefore, that expenditures per mile of highway 
would be greatest in that State. 

In determining road-use relations highway users are 
divided into rural and urban groups, since highway 
taxation and highway use are distinctly different for 
these two groups. In this study, urban groups include 
all incorporated places (municipalities) within the re- 
spective States; the rural areas comprise the remainder 
of the State. Certain areas having urban character- 
istics but existing without benefit of incorporation are 
found in each of the States, but it is impossible to 
separate them for comparative fiscal purposes from the 
more inclusive rural governmental units containing 
them. The number and importance of such urbanized 
areas in the States studied are, however, relatively 
small. All comparisons made will be between rural 
and urban areas of each of the States, though certain 
travel characteristics in specific urban areas studied in 
the road-use survey will also be given. 

Taste 4.—Population, motor-vehicle registration, and street and 
highway mileages 

Motor- Street : 

stato | Year| ,Ponula. | veblels | “ana _ | Hersons | Vehicles ; tion (1930) | registra- | highway Se Lares 4 
tion mileage A: 

Coloradosse eae 1932 1, 035, 791 285, 860 52, 614 3.6 5.4 
Minnesota_______- 1932 2, 563, 953 704, 896 | 2 111,475 3.6 6.3 
New York--_____- 1932 | 3 12,588,066 | 4 2, 296, 063 | 5 100, 593 5.5 22.8 
Wisconsin_______- 1930 2, 939, 006 794, 404 89, 539 a 8.9 

1 All data on highway mileages, highway expenditures, motor-vehicle registrations, 
and all fiscal data, will be for the years given here for the respective States. 

2 City and village street mileage, except that on State or county connecting routes, 
was not available in this study. 

3 6,930,446 persons in New York City, or 55.1 percent of the State total. 
4 797,101 vehicles in New York City, or 34.7 percent of the State total. 
5 §,271 miles in New York City, or 5.3 percent of the State total. 

TREND TOWARD FINANCING PRIMARY HIGHWAYS FROM HIGHWAY- 

USER REVENUES OBSERVED 

The data presented in table 4 suggest the relative 
magnitude of the highway problem in these four States. 
Later tabulations show the relative use of the available 
facilities and the source and amount of expenditures on 
the respective State systems. 

While the percentages shown in tables 2 and 3 indi- 
cate the relative use of the several highway systems in 
each State, it is necessary for comparative purposes to 
determine the amounts and sources of expenditures on 
each of these systems. Table 5 shows the total amounts 
of expenditures on each of the highway systems of the 
four States in the year studied. Table 6 shows similar . 
data but segregates expenditures on the rural portions 
of the several systems from expenditures on the urban 
extensions * in order to distinguish rural and urban 
poet ys according to location of the roads and 
streets. Tables 5 and 6 are similar in the classifications 
used to tables 2 and 3, respectively, and have been set 
up so that direct comparisons can be made. 

The various networks of highways as now consti- 
tuted in the several States are never exactly compar- 
able as to function, demands on their facilities, or 
physical characteristics. This is especially true of the 
relation of the existing primary system to the entire 
highway system in the respective States. Table 7 

4 Except for Wisconsin where such a separation was not possible. 
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TABLE 5.— Amount and percentage of total road and street expenditures, by highway systems 

Expenditures made on— 

-—— - Total 

State Primary system 1 Secondary system ! Local rural roads Urban streets 

Amount Percent Amount Percent Amount Percent Amount Percent} Amount | Percent 

PEG EP ee <P 8 a Ca DS $5, 563, 600 43.9 $2, 065, 200 16.3 $3, 012, 000 23.8 $2, 035, 500 16.0 $12, 676, 300 100 
lM eRTST aS ist. 2 ae eS eS ee ee ee eee 32, 149, 900 57.7 12, 720, 700 22.8 3, 894, 300 7.0 6, 967, 700 | 12.5 55, 732, 600 100 
Ine NK Serres kee ee Oe ee eS ee eee 68, 094, 300 31.6 38, 284, 400 17.8 22, 531, 100 10. 4 2 86, 673, 400 40. 2 215, 583, 200 100 
Vie eRpine ook 85 eee ee ee ee Se ee ee ee 24, 918, 700 40.7 9, 449, 100 | 15.4 13, 910, 900 22.7 13, 001, 700 21,2 61, 280, 400 | 100 

| 

! Includes expenditures cn urban extensions of the rural portions of the system (same classification of these extensions as in table 2) 
2? $68,587,500 or 31.8 percent of the total was expended on streets in New York City. 

TABLE 6.—Amount and percentage of total road and street expenditures in each State, by class of road and street } 

Expenditures made on— | 

| Total 

State Primary rural roads 2 |Secondary rural roads ‘ Local rural roads 4 Urban streets 

Amount Percent Amount Percent Amount Percent Amount | Percent}; Amount Percent 

OSU ROVE Oy gays Bs 2S 0 ee Die ce Sree Spe Se it ete $5, 211, 300 41.1 $1, 975, 500 15.6 $2, 977, 700 23.5 $2, 511, 800 | 19.8 $12, 676, 300 100 
DI ROSOL deen mew a Se ay eo Pt ee ee eee 28, 437, 800 51.0 12, 191, 000 21.9 3, 894, 300 0) 11, 209,500 | 20.1 55, 732, 600 100 
PNR OL Kae eae eee et ee ae ae ot eee 52, 489, 200 24.3 37, 565, 600 17.4 22, 531, 100 10.5 | ® 102, 997, 300 47.8 215, 583, 200 100 
WATETE Ty AMOS ES Oe a is 5 eS es ae Senet 6 24 918, 700 40.7 8 9, 449, 100 15. 4 13, 910, 900 22.7 13, 001, 700 21.2 61, 280, 400 100 

Urban extensions of primary and secondary highways included with urban streets, as in table 3. 
2 State highways except in Colorado where only Federal-aid roads on the State system are included. : 
3 County roads except in Colorado where they consist of other State highways not included in the primary system. 
‘ Township roads except in Colorado where they are county roads. ' 
3 $73,229,300, or 34 percent of the total was expended on New York City streets. 

There are no township roads in Colorado. 

5 Includes expenditures made on city and village streets forming a part of the primary and secondary systems. 

shows the percentage that the primary system is of the 
entire rural highway system of each State, and also 
shows the population per mile of primary road. 

It will be seen from tables 2, 3, 5, and 6 that con- 
siderable disparity existed between the percentage of 
funds spent on the primary rural roads in the several 
States and the relative amount of travel on those roads. 
Only in Colorado was there close agreement between 
the relative portions of travel and expenditures on the 
primary roads. In the other three States considerable 
differences existed: In Minnesota the proportion of 
expenditures on the primary rural roads was 16.5 
percent greater than the proportion of total travel 
carried on that system; in Wisconsin the percentage of 
travel exceeded the percentage of expenditures on the 
primary system by 12 percent. Similarly wide varia- 
tions existed between travel and expenditures on the 
other road and street systems of each State. 

TaBLeE 7.—FRatios between mileage of primary highways and mile- 
age of all rural highways, and population per mile of primary 
highway 

Percentage 
that primary 
highway Population 

State mileage is of | per mile of 
ze all rural primary 

highway highway 
mileage in 
the State 

Rr errsitlO peeerenn we re ie TE Bw ee enh Gee 290 
INETIEDOSO laren eee ee ee fos. oa ae hy BP) 2B 6.1 379 
ING WROD. = 2. tee De Ope ea 14.9 1,015 
WAG Nieittl «24 Sens Le Eee. ae eee 1253 288 

Before the initiation of highway-user taxation, and 
even until quite recently, streets and roads were very 
largely financed with general property taxes. Under 
such a system it was unavoidable that inequities in the 

tax burden should exist and that individuals or groups 
were taxed to support services from which they received 
little apparent benefit, or of which they made little 
immediate or direct use. The shift of the source of 
revenues for highway construction and maintenance 
from general property taxes to motor-vehicle and 
motor-fuel taxes has been considerably accelerated in 
recent years; but while highway-user taxes now finance 
most of the primary State highway work in these four 
States, a large part of other road and street expendi- 
tures is still financed with general property taxes. 
Though it is frequently contended that the primary 

highways should be supported entirely out of highway- 
user taxes, in almost one-third of the 48 States, State 
revenues from motor-vehicle registration fees and ¢ oaso- 
line taxes in 1936 were less than the total expenditures 
for construction and maintenance on the respective 
State primary systems. A definite change has occurred 
from the earlier policy of financing streets and highways 
out of general funds, and the four States included in this 
study have made considerable progress toward financing 
primary highways from highway-user revenues. 

An early contention was that many nonhighway users 
were inequitably taxed because property taxes paid by 
them went to the support of roads they did not use. 
A more current claim is that large groups of highway 
users are being assessed for facilities they use only to 
a small degree. This claim is partly based on urban 
residents’ contentions that a large portion of their 
annual vehicle travel is performed on the streets of the 
municipality of residence, and that they make but 
relatively slight use of the rural roads which are con- 
structed and maintained from gasoline and motor- 
vehicle taxation. 

Road-use surveys have been made to determine ac- 
curately the facts needed to answer the question: Who 
utilizes the existing highway facilities? 
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DATA GIVEN ON HIGHWAY TRAVEL, REVENUES, AND EXPENDITURES 

Tables 8 to 12, inclusive, show comparable figures for 
the source of travel, the source of revenues, and the 
expenditures on each of the highway systems of the 
States. It can be seen in table 8 that revenues from 
other-than-highway-user taxes played a very important 
part in highway finance in Minnesota and New York. 
In the latter State more than 40 percent of the street 
and highway expenditures was made out of general 
revenues. 

TABLE 8.—Sources of revenues spent for roads and streets 

Street and highway ex- 
Total Specific expenditures from 

Stat street and street and general revenues 
HEN, highway ex- | highway im- 

penditures posts 
Amount Percent 

Golorados-2=-o. =a es $12, 676, 300 | $12, 004, 800 $671, 500 5.3 
MNS Obamas = ee ae 55, 732, 600 39, 682, 100 16, 050, 500 28.8 
ING Wienke sees oe aes 215, 583, 200 | ! 127, 485, 400 88, 097, 800 40.9 
IWS C O71 110 ea mee ee oe eee 61, 280, 400 53, 186, 000 8, 094, 400 13.2 

1 $59,517,300, or 46.7 percent, was specifically levied on New York City residents. 

TABLE 9.—Specific street and highway imposts paid by rural and 
urban residents 

Paid by residents of— 

Total 

State Rural areas Incorporated places 

Amount | Percent Amount Percent} Amount | Percent 

@oloradon === $3, 556, 400 29.6 $8, 448, 400 70.4 | $12, 004, 800 100 
Minnesota_-_-__--- 16, 880, 000 42.5 22, 802, 100 57.5 39, 682, 100 100 
News. One. =5_- 26, 051, 200 20.4 | ! 101, 434, 200 79.6 | 127, 485, 400 100 
Wisconsin.----_-- 23, 035, 200 ane 30, 150, 800 56. 7 53, 186, 000 100 

1 $59,517,300 or 58.6 percent paid by New York City residents. 

TABLE 10.—Percentage of total highway expenditures paid by rural 
and urban residents 

Paid by residents of— 

State Total 
Incorporated 

Rural areas places 

Percent Percent Percent 
Colorado_-_- 27.5 4200 100 
Minnesota_- Ohee 62.8 100 
New York.- 21.5 78.5 100 
Wisconsin__ 46.9 63.1 100 

TABLE 11.— Percentage of residents in rural and urban areas in 1930 

Residents of— 

State Total 
Incorporated 

Rural areas places 

Percent Percent Percent 
Colorado. 2. ee eee 38. 0 62.0 100 
Minnesotal i 2s 8 2 eae eee 37.7 62.3 100 
New York. 25.122 Sea ee eee 13.6 1 86.4 100 
Wisconsin. -4- 2 ee ee 37.1 62.9 100 

155.1 percent of the total population resided in New York City. 

In studying these figures, it must be remembered 
that each of the States included in this study has at 
least one large city whose finances and physical and 
economic characteristics are profoundly different from 
those of the rest of the State. This is most pronounced | 

in New York. While New York City alone, not includ- 
ing the very populous surrounding metropolitan area, 
comprised 55.1 percent of the population of that State; 
Milwaukee had but 19.7 percent of Wisconsin’s popula- 
tion; Minneapolis and St. Paul together had but 28.7 
percent (18.1 percent and 10.6 percent, respectively) of 
Minnesota’s population; and Denver had but 27.8 
percent of Colorado’s population. 

This accounts for some of the striking differences in 
New York data. Most of the specific highway imposts 
paid by New York City residents were in the form of 
motor-vehicle and motor-fuel taxes. Most of the funds 
for street construction in the city came out of general 
funds. Consequently, with necessary street expendi- 
tures large by virtue of the very size of the city, the 
portion of all street and highway expenditures met out 
of general revenue in the State as a whole was very 
greatly affected by the New York City expenditures of 
this type. The effect of New York City on data for 
the entire State is apparent in all tables of this group. 

TaBLe 12.—Estimated percentage of motor vehicles owned by 
residents of rural and urban areas 

Vehicles owned in— 

State Total 

Rural areas | Urban areas 

Percent Percent Percent 
Colorad0 2 a ees 29.5 ROx cmt 100 
Minnesota. 2teS8o tee ae oe 39.8 60.2 | 100 
IN@ Wr VODKi2eo > Sa. ee ee See ere 19.5 180.5 | 100 
IWiSCOnSINS Sees see eee ee 41.8 58. 2 | 100 

Ge 34.7 percent of the tota) number of vehicles were owned by residents of New York 
ity. 

The detailed fiscal studies in these States indicated 
that highway-user revenues are generally sufficient for 
financing the State highways, and that those street and 
highway expenditures that had to be met out of other 
or general revenues (shown in table 8) were generally 
for local roads and streets. 

Several measures of benefit have been suggested for 
use in determining the proper allocation and assessment 
of taxes for the construction and maintenance of high- 
way facilities. Different measures have been applied 
in various States, frequently because of expediency 
rather than because of any general or specific knowledge 
of what constitutes an equitable base for levying high- 
way taxes. It is desirable to determine first the exist- 
ing relationships that would govern the selection of an 
equitable base. 

Table 9, which shows the amounts of revenues * paid 
by residents of rural and urban areas in these four 
States, indicates by comparison with the data of tables 
10, 11, and 12 that— 

1. No uniform relation exists between the source of 
specific highway imposts and the source of revenues for 
all highway expenditures, as distinguished between 
rural and urban areas. Most of the specific highway 
revenues came from urban residents. The relatively 
high percentage shown for rural residents in Minnesota 
results from the fact that Minnesota townships levy 
specific property taxes for highway purposes.® 

5 Under the definitions used in these surveys, specific highway taxes are those taxes 
levied on motor-vehicle users, as motor-vehicle registration fees, motor-fuel taxes, and 
other taxes that are specifically levied and committed to highway purposes. Thus, 
when local property taxes, levied and collected on the basis of some budgetary sched- 
ule, are used to defray highway expenditures, the portion so used is not considered a 
specific highway levy unless that portion of the levy scheduled for highway purposes 
was definitely committed for that use and could not be used interchangeably with 
other funds for other governmental purposes. 

6 See PuBLic RoapDs, March 1936, page 11. 
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2. Only in Colorado is the percentage of rural resi- 
dents in the State appreciably higher than the percent- 
age of revenues for highway expenditures that came 
from rural residents. In Minnesota the percentages 
are approximately the same and in New York and Wis- 
consin the population percentages are considerably 
lower. The ratios between the percentage of rural 
residents in the total population and the percentage of 
total highway costs paid by rural residents in these 
four States were as follows: 

(SOlORAC Ome ae Sk ee ed ee 1. 38 
IMT CSO Ua eee a ie hee eee ey ee 7 ee 1. O1 
ESIC VER YGOT Ko = eee aa So) oe er ee et Oe eee . 63 
IWASCOMSIT a eee Se ate ed eee oe . 79 

In other words, Colorado rural residents paid less for 
the support of their streets and highways than might 
have been expected as reasonable on a purely per-capita 
basis. The variation in the other direction was greatest 
in New York. 

3. In all States the situs of ownership of motor ve- 
hicles corresponds somewhat closely to the source of 
revenues spent for highways. When ratios are set up 
similar to those above, we find that in each of the four 
States the ratios between the percentage of total motor 
vehicles owned in rural areas and the percentage of 
total highway costs paid by rural residents were as 
follows: 

SOOT Ad Ome ae eae tn eed Te ih, ye 
INTE S Gu He ket ee es eee rer ee SP ae 1. 07 
INIGS ie AAG) gle he a SE SO a es prea ae 5 il 
WMISCOMG ieee oat ete kn et Re eS a ee . 89 

These ratios indicate that rural residents in Colorado 
and Minnesota owned motor vehicles in excess of their 
contributions to highway costs. 

Comparison of the tables also reveals that only in 
Colorado was the percentage of rural motor-vehicle 
ownership lower than the percentage of rural popula- 
tion. The ratios between the percentage of rural- 
owned motor vehicles in the State and the percentage 
of rural population were as follows: 

SOLON AC Oe ee ee pc Oe 0. 78 
Ninn eS Ova ae ee es ke ee 8 1. 06 
IN Wee GO LICe eer ee ett ne oe rrr BE Rg ood iL, ae 
PVISCONSIL eee ee cere tS ee ee il, 133 

COMPARISONS MADE OF HIGHWAY USE AND TAXATION 

All these suggested criteria of highway taxation bases, 
1. e., source of specific levies, distribution of population, 
and distribution of motor-vehicle ownership, fail to 
indicate what relations should exist between highway- 
user taxation and highway expenditures; they indicate 
only what the present relations are. It is therefore 
desirable to investigate the data available as to street 
and highway use and to determine (1) if such data pro- 
vide a basis for establishing an equitable taxation sys- 
tem to furnish revenues for the street and highway sys- 
tem, and (2) if present revenues are derived from various 
population groups in proportion to their interest in 
and use of the various highway systems. 

Pertinent data on this phase of the subject are pre- 
sented in tables 13 to 21, inclusive, which show: 

1. The sources of funds spent on the primary State 
highway systems, as derived from rural and urban resi- 
dents, compared with the use of these highway systems 
by rural and urban residents. 

2. Similar comparisons for expenditures on and the 
use of — 

a. County roads, which frequently comprise the 
secondary road system of the State. 

b. Local rural roads. 
c. City and village streets. 
d. All roads and streets within the State. 

Comparisons of these data are also shown graphically 
in figures 1 to 5. These tables and figures illustrate the 
following facts disclosed by the road-use surveys in these 
four States: 

1. Colorado and Minnesota rural residents contrib- 
uted more to the primary State highway systems of 
their respective States than their proportionate travel 
on those systems; New York rural residents paid far 
less than their proportionate use; and Wisconsin rural 
residents paid almost in proportion to use. The re- 
spective ratios of expenditures to travel are: Colorado— 
1.33; Minnesota—1.10; New York—0.65; and Wiscon- 
sin—1.05. 

The proportion of truck and bus travel was found to 
be approximately the same in all four States. In New 
York it comprised 16.3 percent of the total travel on the 
State primary system. Strikingly enough, a larger per- 
centage of the total truck and bus travel on primary 
roads originated in rural areas than originated from 
New York City. The highest percentage of the total 
truck and bus travel in New York originating in one 
group of places was in the group of cities having popu- 
lations between 75,000 and 400,000, while the per- 
centage was lowest in Buffalo. 

Somewhat similar conditions were noted with respect 
to the use of secondary roads. More than one-fourth 
of the secondary highway travel originating in New 
York City was attributable to trucks and busses. 

Travel on Minnesota primary highways was very 
similar to New York’s in that 17.3 percent was truck 
and bus travel; and, as in New York, of rural motor- 
vehicle owners’ travel on primary highways, more was 
occasioned by trucks and busses than in the case of 
any other population group. Of the travel on second- 
ary roads, 16.9 percent was occasioned by trucks and 
busses. 

Truck and bus travel constituted a somewhat larger 
percentage of motor travel in Colorado than in the 
other States. On the primary system 24.3 percent of 
the total travel by Colorado vehicles was truck and bus 
travel; 18.4 percent of the secondary road travel was 
attributable to those vehicles; and for all roads and 
streets such travel accounted for 19 percent of the total. 

2. In all four States, rural residents accounted for a 
greater share of the travel on the secondary roads than 
their relative contribution to the support of those roads. 
In Wisconsin the proportions were more nearly equal 
than in any of the other States. The condition revealed 
in New York was somewhat unexpected, since the sec- 
ondary system consists generally of good to excellent 
roads. It had been thought that the system was well 
used and served as an important adjunct to the primary 
system. Asa result of the disclosures of the New York 
survey immediate steps were taken to divert some of 
the primary system travel to the secondary system by 
marking such roads and their termini more adequately. 
The close relation between use and payment in Wis- 
consin is possibly due in part to a well-maintained and 
carefully planned county system, adequately marked 
and signed. 

The respective ratios between expenditures and 
travel by rural residents on the secondary systems 
were as follows: Colorado—0.68; Muinnesota—0.74; 
New York—0.64; Wisconsin—0.92. 
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FigurE 1.—PERCENTAGES OF TRAVEL PERFORMED AND ExX- 
PENDITURES PAID BY RESIDENTS OF URBAN AND RURAL 
AREAS, ON Primary State HiGHWAYS. 
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FIGURE 2.—PERCENTAGES OF TRAVEL PERFORMED AND Ex- 
PENDITURES PAID BY RESIDENTS OF URBAN AND RURAL 
AREAS, ON SECONDARY Roaps. 

3. Only in Colorado did rural residents’ contributions 
to local roads fail to outweigh their use of those roads. 
These local roads in Colorado are county roads, and re- 
ceive the larger portion of their support from urban 
residents because necessary road funds are largely de- 
rived from the State motor-vehicle fees and motor-fuel 
taxes to which urban residents contribute a large share. 
In the other States the local roads are under township 
jurisdiction and receive the larger share of their 
support from township property taxes. This is 
notably evident in Minnesota where the town- 
ship roads are entirely financed by township prop- 
erty taxes. 

The respective ratios between expenditures and travel 
by rural residents on the strictly local rural roads were 
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EXPENDITURES PAIO BY URBAN RESIDENTS 

EXPENDITURES PAID BY RURAL RESIDENTS 

100 

VA] 

SLX] 80 

<XxxX> o > 
SS LA AAA? SRK 

Sue OS, 

S25 60 

SOX 
SRE < 

PERCENT 
x 

OSES 40 

XK 
ro as 

<J 

BI < 
bed 

<7 “< 
20 

SKIN 

2. 
SKS 

SSSR REESE Ee iS 

l 
j l G g G 
l 
L SASS SSS SNe IS wa en 0 

COLORADO MINNESOTA NEW YORK WISCONSIN 

FiGurRE 3.—PERCENTAGE OF TRAVEL PERFORMED AND EXPEND- 
ITURES PaIp BY RESIDENTS OF URBAN AND RURAL AREAS, ON 
Locau Ruraut Roaps. 
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FIGURE 4.—PERCENTAGES OF TRAVEL PERFORMED AND Ex- 
PENDITURES Paip By RESIDENTS OF URBAN AND, RURAL 
AREAS, ON URBAN STREETS. 

as follows: Colorado—0.67; Minnesota—1.55; New 
York—1.18; Wisconsin—1.36. 

Surprisingly enough, more than one-fourth” of the 
New York travel on township roads was by trucks and 
busses—but this was largely composed of light trucks 
which in many instances served their owners both as 
trucks and passenger cars. Approximately 20 percent 
of the travel on Minnesota’s township roads was like- 
wise performed by trucks and busses. 

4. The financing and use of urban streets may be said 
to have been done almost entirely by urban residents. 
The bighest percentage of rural use of urban facilities 
was in Wisconsin, where the survey indicated almost 8 
percent of the travel on urban streets was performed 
by rural residents. 
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Comparisons of the data given in tables 13 to 19 
reveal some interesting relationships. It was noted in 
the comments on tables 8 to 12 that these figures 
indicated what relationships existed but did not reveal 
what they should be under an equitable taxation sys- 
tem. In later tables comparisons between travel by 
rural residents and their contributions to the highways 
of the States have been made. It was observed that 
there were wide variations with respect to contributions 
to and use of the primary system. Colorado, Min- 
nesota, and Wisconsin rural residents contributed more, 
proportionately, than they used the primary highways. 
In all four States rural residents contributed less, pro- 
portionately, to the secondary systems than their 

TABLE 13.—FPercentage of expenditures on the respective State 
primary highway systems paid by rural and urban residents 

| 

Paid by residents of— 

State Total 

Incorporated 
Rural areas places 

Percent Percent Percent 
Golorndo iar eweee as eaters ae ee lee 28. 6 71.4 100 
VIN RNESOLA Se cee ose canoe as oak oe 30. 8 69. 2 100 
BREEN DEO ea ne Sel ee BR eee 18. 2 81.8 100 
NVASCOMSI Meters Nar tae Be Oe eee 37.4 62. 6 100 

i Includes only the Federal-aid portion of the State highways, 
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Figure 5.—PERCENTAGES OF TRAVEL PERFORMED AND Ex- 
PENDITURES Pain By RESIDENTS OF URBAN AND RURAL 
AREAS, ON ALL STREETS AND HIGHWAYS. 

TaBLE 14.—Estimated distribution of travel annually on the respective State primary highway systems 

State 

Travel performed on— 

Rural roads Urban extensions Entire State primary system 

By rural residents By urban residents 

Million Million 
vehicle- Per- vehicle- Per- 
miles cent miles cent 

Goloradotiee oe ee ee 178.4 PAN ye 648. 0 78.3 
BVA TACSO Goer eae ee eee oa ee ee 527. 2 29.8 1, 243. 2 70. 2 
INGE Ol kame sns ae wae eS ee eee 1, 823. 7 30. 6 4,128.1 69. 4 

By rural residents | By urban residents | By rural residents | By urban residents 

| 

Million Million Million Million | 
vehicle- Per- vehicle- Per- vehicle- Per- vehicle- Per- 
miles cent miles cent miles cent miles | cent 

29.9 20.3 106. 4 79.7 208, 3 21.5 754.4 78.5 
OGL 21.8 395. 9 78. 2 637.3 28. 0 1, 639.1 | 72.0 
623, 8 22.5 2,148.8 77.5 2, 447.5 28. 1 6, 276.9 71.9 

ey ey ce re he ae ae i ea GI 35. 7 2, 032. 2 | 64.3 

1 See note 1, table 13. 
2 See note 2, table 3. It is impossible to separate all travel on urban streets from rural] road travel. 

TaBLE 15.—Percentage of expenditures on county roads paid by 
rural and urban residents 

Paid by residents of— 

State . Total 
2 ncorporated 

Rural areas places 

Percent Percent Percent 
Pe OLOTACO tee 3 ieee en os ee ee ae 30.9 69.1 100 
PVINIICSO Ute sre on ne an ee en 45.5 54.5 100 
OM OLK Mee seein ee eee ee 28. 1 71.9 100 
DVISCONS eee se eo eee Se 2 47.6 52.4 100 

1 Consists of State highways not included in primary system; see also note 1, 
table 13. 

travel on them warranted; for the purely local rural 
roads, only in Colorado did rural residents contribute 
less, relatively, than their travel on the roads warranted. 

The relationships between expenditures and travel 
on the combined highway systems will be discussed 
next. 

When the data of tables 10 and 20 are compared, it is 
found that the ratios between the percentage of rural 
residents’ travel to total travel and the percentage 

that rural residents’ contributions to highways bear to 
the total contributions were as follows: 

@olorad 0 Sart sea Ree a en eee ek a ee 0. 86 
Minn eso ta =e eae sean ee ee Se o 7) 
ING WAY OT kia a = Be et ee Sat ey ee nS 
Wis COMISII eeeeee ees eng oe EC See a . 68 

Comparing the data for rural residents in tables 12 
and 20, the ratios between the percentage of travel and 
the percentage that rural-owned vehicles were of the 
total motor vehicles are found to be: 

Golorad 08 sae ee ee ee 0. SO 
IMUIMNM ESO Lae oe ee See eee eee ae! 
ON Wie OT tee ee ae LA es nee gE od . 94 
VIS COMSIT et eee oes week Goes na eer es Pelee a 

When each State is considered separately, it can be 
readily seen that in every case the contributions by 
rural residents are relatively greater than their use of 
the available highway facilities; and that relatively, 
their travel on the highway systems of these four 
States lags behind their proportionate ownership of 
motor-vehicles. The causes of these conditions are 
numerous and differ from State to State depending on 
the extent and nature of highway development. 
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TABLE 16.—Estimated distribution of travel annually on the respective county road systems 

Travel performed on— 

State Rural roads Urban extensions Entire county road system 

By rural residents | By urban residents | By rural residents | By urbanresidents | By rural residents | By urban residents 

Million Million Million Million Million Million 
vehicle- Per- vehicle- Per- vehicle- Per- vehicle- Per- vehicle- Per- vehicle- Per- 
miles cent miles cent miles cent miles cent miles cent miles cent 

Coloradoee. ae ee ae Ane ee se SS 111.6 46. 4 128.8 53.6 7.8 35. 0 14,5 65.0 119. 4 45,5 143. 3 54.5 
Minnesota (eee ee oe ee ee eee 590. 1 62.1 360. 7 37.9 38. 2 58.1 27.6 41.9 628. 3 61.8 388. 2 38. 2 
ING@W? Orie ce ee eecoee. Seas tae eee ee 426.9 §3. 2 374.9 46.8 74.6 21.6 270. 7 78.4 501.5 43.7 645. 6 56.3 
Wisconsin=?2 222 SS ee Ee I tere os Da oer ere | Me en an eR | Se | en pe | 419.8 51.6 393. 7 48.4 

1 See note 1, table 15. 
2 See note 2, table 3. 

TABLE 17.—Percentage of expenditures on local rural roads paid 
by rural and urban residents 

Paid by residents of— 

State Total 
d Incorporated 

Rural areas places 

Percent Percent Percent 
Colorndods 2 sees ee a ee 42.5 57.5 100 
Whinnesotae ee = ee oe ee oe ee 100. 0 0 100 
New ¥ Ork ci 5. 222 2 ees ae ee eee 2 87.2 212.8 100 
WASCOMSING sae oseee Sgn 86. 2 13.8 100 

1 County roads; in all other States these are township roads. 
2 Because of fund relationships involved and the overlapping of the functions of 

the towns and the incorporated villages, it is impractical to determine the true con- 
tributions; but it would appear that at least 13 percent of the cost of town highway 
Gonstegetion and maintenance was borne by the residents of New York cities and 
villages. 

TABLE 18.— Percentage of expenditures on urban streets paid by 
rural and urban residents 

Paid by residents of— 

State . A Total 
- - neorporate Rural areas places 

Percent Percent Percent 
(Colorndo= sees — 9 Are aoe eee 0.0 100.0 100 
Minnesota________- eee ae Cae 0 100.0 100 
INOW uviork 058. So 2s oes ee ee ee 12.9 197.1 100 
NVASCOMSIN eae 5-2 t eee ee ee se Bik 97.3 100 

‘It is impractical to determine the exact rural and urban contributions to urban 
streets, but on the basis of the payment of or use of State funds for urban streets it 
would appear that approximately these percentages of the costs of urban streets were 
contributed by the two classes of residents. 

CLOSE CORRELATION FOUND BETWEEN? REGISTRATIONS, EX- 

PENDITURES, AND TRAVEL PER MILE OF HIGHWAY 

It is believed that the data shown here illustrate 
clearly the existing conditions and point the way toward 
remedies that might be effected. Undoubtedly, thorough 

It is impossible to separate all travel on urban streets from rural road travel. 

investigation along several lines will be necessary to 
discover the causal factors behind the ratios appearing 
above, and to work out the remedial measures that 
should be taken. 

These comparisons are also clearly shown in figures 
1 to 5, inclusive. The bar diagrams illustrate the 
uniformity of relationships in the four States with the 
following exceptions: 

1. The primary system in New York. 
2. The local rural roads in Colorado. 
3. Urban streets in Wisconsin. 
A comparison of the travel on each of the systems 

and the actual mileage of those roads will also be made. 
Comparisons of tables 2 and 21 indicate: (1) That the 
percentage of travel on the primary systems is much 
higher in all States than the proportionate lengths of 
those systems; (2) that these percentages are more 
nearly equal for the secondary roads; and (3) that the 
widest discrepancy occurs in the case of local rural 
roads and urban streets. In Colorado the local 
(county) roads carry 8.9 percent of the travel and com- 
prise 76.7 percent of the street and highway mileage of 
the State, while the city and town streets carry 28.8 
percent of the travel and account for only 6.3 percent 
of the total road and street mileage. 

Certain travel data are available for five other States 
in which financial surveys were made without the 
accompanying road-use surveys.’ Questionnaires re- 
turned by motor-vehicle owners in these States pro- 
vided data as to the total annual travel by motor- 
vehicle owners on the streets and roads of the States 
of which they were resident. 

In figure 6 some comparisons of the data obtained in 
these nine States are presented. The number of 
vehicles per mile of road, expenditures per mile of road, 

7 These States.and the years for which the surveys were made are: Michigan, 1930; 
Illinois, 1930; New Hampshire, 1932; Wyoming, 1932; and New Mexico, 1932. 

TABLE 19.—Hstimated distribution of travel annually on the respective local rural roads and urban streets 

Travel performed on— 

State Loeal rural roads Urban streets All local roads and streets 

By rura’ residents | By urban residents By rural residents | By urban residents | By rural residents | By urban residents 

Million ve- Million ve- 
a hicle-miles | Percent| hicle-miles | Percent 
( olorado__- Pe he Se Ore eee: Se, Sead 110. 2 63.1 64.7 36.9 
Minnesota S Sn Ss ee ed a eee 201.3 64.7 109. 9 35.3 
Now. Yorks sees¢ Soho a eee eee 372.3 73.8 132.5 26. 2 
Wisconsin eee oo e e eeeeeN 301.8 63.5 173.3 36.5 

Million ve- Million ve- Million ve- Million ve- 
hicle-miles | Percent| hicle-miles | Percent} hicle-miles | Percent} hicle-miles | Percent 

21.0 3.8 546. 5 96. 2 131.2 NA TA 611, 2 82.3 
43. 2 2.8 1, 484. 4 97.2 244.5 13.3 1, 594.3 86.7 

1 232. 5 2.6 2 8,863.9 97.4 604. 8 6.3 8, 996. 4 93.7 
3 58.8 3.8 31, 486. 3 96. 2 360. 6 17.8 1, 659. 6 82. 2 

! 2,200,000 vehicle-miles on New York City streets. 
? 5,402,300,000 vehicle-miles on New York City streets. 
This does not include street travel on the primary and secondary systems where the connecting portions in urban areas were used. 
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FicuRE 6.—COMPARISON OF VEHICLES PER MILE, EXPENDITURES PER MILE, AND TRAVEL PER MILE, ON ALL ROADS AND STREETS 
IN NINE STATES. 

TABLE 20.—Estimated distribution of travel annually on all streets and highways 

Travel performed on— 

State Rural roads Urban streets All streets and highways 

. By rural residents By urban residents By rural residents | By urban residents | By rural residents | By urban residents 

Million Million 
vehicle- vehicle- 
miles Percent miles Percent 

(OLOvAO Oba ne oat oe Sone ane ee ee wee 400, 2 Bone, 841.5 67.8 
BVETIITIOSOT A nae oe oa ee ae ee eee ee eR 1, 318.6 43.5 (ey pyr} 56. 5 
NDE Oran ee Sees es SS. ae EP eee 2, 622.9 36.1 4, 635. 5 63. 9 
Wisconsin 3 

Million Million Million Million 
vehicle- vehicle- vehicle- vehicle- 
miles Percent miles Percent miles Percent miles Percent 

58.7 8.1 667.4 91.9 458. 9 23.3 1, 508. 9 76.7 
191.5 9.1 1, 907.8 90.9 1, 510. 1 29.4 3, 621. 6 70.6 

1930.9 7.6 2 11, 283. 4 92.4 3, 553. 8 18.3 15, 918.9 81.7 
1, 911.5 31.9 4, 085. 5 68. 1 

1 16,400,000 vehicle-miles on New York City streets. 
2 §,019, 200,000 vehicle-miles on New York City streets. 
3 See note 2 table 3. It is impossible to segregate all travel on urban streets from rural road travel. 

and vehicle-miles of travel per mile of road for each State 
areshown. In each of these three comparisons, all of the 
States bear the same general relationship to each other 
except Illinois, where the total travel per mile of road 
was lower than that of the preceding State (Michigan). 

Measurable increases in the total travel on the various 
road systems have occurred since these studies were 
made, as evidenced both by increased annual travel 
per vehicle (as revealed by gasoline consumption data) 
and by an increase in the number of registered vehicles. 
The State-wide highway planning surveys now in prog- 

ress in these 9 States and in 34 other States will reveal 
these changes and will indicate whether or not these 
increases have altered the relationships shown in 
figure 6. 

Figure 7 shows in a different manner the same rela- 
tionships as figure 6 for the four States Colorado, Min- 
nesota, New York, and Wisconsin. ‘This figure further 
illustrates that a State having a high expenditure per 
mile of road and street also has a large number of 
vehicles per mile of road, and also has a correspondingly 
ereat amount of travel per mile of road. 
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FigurE 7.—COMPARISON OF VEHICLES PER MiLE, EXPENDI- 
TURES PER MILE, AND TRAVEL PER MILE ON ALL ROADS AND 
STREETS IN Four STATEs. 
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FIGURE 8.—COMPARISON OF EXPENDITURES PER MILE AND 
TRAVEL PER MILE ON THE PRIMARY RuRAL HIGHWAYS IN 
Four Sratrres. (TRAVEL FIGURES FOR WISCONSIN ARE IN 
VEHICLE-MILES PER MILE oF ALL Primary HiGuways.) 

The number of vehicles per mile of road in Colorado 
was 5.4 and expenditures per mile were $241, while in 
Wisconsin with 8.9 vehicles per mile of road, or 65 
percent more than in Colorado, expenditures were 
$684 per mile, or 184 percent greater than for Colorado. 

Corresponding figures are observed in connection 
with travel per mile of road. In Colorado, the annual 
travel of 37,400 vehicle-miles per mile of road was 
accompanied by an annual expenditure of $241 per 
mile; whereas in Minnesota, greater travel, 46,000 
vehicle-miles per mile of road, accompanied expenditures 
of $500 per mile of road. Thus, travel in Minnesota 
was but 23 percent greater than in Colorado, yet the 
former’s expenditures were 107 percent greater, when 
compared on this basis. 

Figures 8 to 11, inclusive, illustrate in detail the rela- 
tions existing between travel per mile of road and 

expenditures per mile of road for each of the street and 
highway systems in these four States. 

Although these relationships follow similar trends, 
figure 8 indicates that for Minnesota, by comparison 
with the other three States, the travel per mile on the 
rural portions of the primary State highways did not 
correspond with the large unit expenditures. 

TaBLeE 21.—Percentage distribution of total road and street mileage 
in each State 

Mileage of— 

St: ( Total 
ee Primary | Second- Local Urban ; 

rural ary rural rural RErente 
roads | roads ? roads 3 

Percent | Percent | Percent | Percent | Percent 
Coloradones 522-2222 eee 6.5 10.5 76.7 6.3 100 
INET N@SO (ane e tae eee ee 5.4 28. 2 65.1 ella ie| 100 
ING We VOLK see eee 11.4 11.6 59.7 Ey rey _ 100 
WilSCONSi Ti eae ee eee me ees 11.4 15.4 65. 8 7.4 | 100 

1 State highways except in Colorado where only Federal-aid roads are included. 
2 County roads except in Colorado where State roads not included in the primary 

system are so classed. ; 
3 Township roads except in Colorado where this group consists of county and forest 

roads. 
4 Percentages computed without including most street mileage, for which data 

were not available. The amount shown here represents the streets that formed the 
urban connections of the State and county highways. 

5 5.3 percent of New York mileage was comprised of New York City streets. 

The ratios shown for Colorado and New York are 
surprisingly similar. New York expenditures per mile 
of primary rural road were 197 percent greater than 
those for Colorado, whereas New York travel expressed 
in vehicle-miles per mile of primary rural road was 
approximately 113 percent greater. Comparisons with 
Wisconsin data are not entirely satisfactory because 
travel on urban and rural portions of the system cannot 
be separated. 
A similar condition to that noted for Minnesota in 

figure 8 is seen to have existed for the rural portions of 
county roads in New York (fig. 9). Expenditures per 
mile of these roads were eight times greater than those 
reported in Colorado, and seven and one-quarter times 
greater than those in Minnesota, but travel was only 
about 58 percent greater than travel on Colorado 
secondary roads and 76 percent greater than that in 
Minnesota. 

EXPENDITURES PER VEHICLE-MILE OF TRAVEL LEAST ON URBAN 
STREETS 

The uniformities noted for the entire road network 
within these States (fig. 7) and for the primary systems 
(fig. 8) do not extend so markedly to the secondary 
roads. The greater variations for secondary roads are 
undoubtedly caused largely by the fact that the develop- 
ment, function, and use of the secondary roads are 
more divergent than for the primary roads or even for 
the local roads and streets. 

Primary highways generally serve as trunk-line trans- 
portation systems; local rural roads usually receive 
their greatest utilization from the residents living ad- 
jacent to them, just as the principal function served 
by city and village streets is the handling of local traffic. 
Secondary roads are generally integral accessories of 
the primary roads; sometimes they serve more generally 
as primary local roads; and occasionally, laid out with- 
out rational plan or purpose, they merely exist, serving 
various needs. It is not surprising then that the con- 
ditions shown in figure 9 are found; nor is it surprising 
that these nonuniform conditions affect the relation- 
ships for all roads and streets but very little, since the 
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travel and expenditures on the secondary systems gen- 
erally constitute but a small percentage of the total 
highway travel and expenditures in the State. In 
these four States, the travel on the secondary systems 
constituted the following percentages of the total travel 
within the States: 

Percent 

(S Olona CO See ee ee hee BS ee iS} 4! 
NUN CSO lL Ae es ey oe oe eee en eae 19.8 
INS WakcOL Kot wenn = ee se epee eee ee iy, £2) 
WAISCONSI Tiga Seam te” a) SNe ees Te 13. 6 

Expenditures on the secondary systems constituted 
the following percentages of the total street and high- 
way expenditures within the respective States: 

Percent 

@olorad 0 === tec ee ee oe Ue 16. 3 
Minnesota. ees. oe ee ee Ao ee 22.8 
IN Wig OL ki pee eee = Me SEO ee ig a eee 17.8 
IWASCONSL Ileus a etae. ft ee en Rees PLP 15. 4 
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FIGURE 9.—COMPARISON OF EXPENDITURES PER MILE AND 
TRAVEL PER MILE ON SECONDARY RuRAL Roaps In Four 
Srares. (TRAVEL FIGURES FOR WISCONSIN ARE IN VEHICLE- 
Mives PER MILE OF ALL SECONDARY Roaps.) 

The differences shown in these figures are more 
strikingly illustrated by figure 9 where travel and 
expenditures for the rural portions of the systems are 
shown. 

Great variation is also noted in the township road 
relationships, shown graphically in figure 10. Though 
there is but comparatively little variation in travel per 
mile of local road in the four States, expenditures per 
mile of road vary from $54 in Minnesota to $375 in 
New York. 

Street mileages in Minnesota were not available so 
figure 11 shows data for only three States. 

Another comparison for these four States can be 
made by showing the expenditures per vehicle-mile of 
travel on each of the systems. These data are given 
in table 22. 
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FicurReE 10.—CoMPARISON OF EXPENDITURES PER MILE AND 
TRAVEL PER MILE on LocaL RuRAL ROADS IN FouR STATES. 

TABLE 22.—Expenditures per vehicle-mile of travel on the various 
road systems 

Expenditures per vehicle-mile of travel] on— 

State Primary | Second- | Local ae | All roads 
rural | aryrural| rural eerects | and 
roads roads roads > “| streets 

| 

| 

Colorado se see eee $0. 0063 $0. 0082 $0. 0035 $0. 0035 | $0. 0064 
VEIN TCSO CR ee eee ee . O161 - 0128 . 0125 . 0053 | . 0109 
EIN GWOT Ka ee aren. We ae sae . 0088 . 0469 . 0446 . 0084 | O11 
WV SCOIS L115 aeeeeeaene ee eens . 0220 . 0225 . 0386 . 0032 | . 0102 
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Figure 11.—ComPpaRrison OF EXPENDITURES PER MILE AND 
TRAVEL PER MILE ON URBAN STREETS IN THREE STATES. 

Colorado had the lowest expenditure per vehicle-mile 
of travel, and the highest costs were for New York 
secondary and local roads and for Wisconsin township 
roads. In all States, urban street costs were relatively 
low, those in New York being the highest. This is not 
unexpected, as extreme urbanization tends to nullify 
some of the expected economies by requiring additional 
expensive facilities. 
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Before any conclusions are drawn from these data, 
certain other specific studies that also reveal informa- 
tion of considerable interest should be made. 

The four States of this analysis contain three cities 
having approximately the same population—Buffalo, 
Milw aukee, and Minneapolis. It is therefore interest- 
ing to study the similarity of travel habits of passenger 
car owners in these cities as revealed by the following 
data: 

The estimated average annual State travel of passen- 
ger cars owned in these citles was— 

Miles 

Buitalds 2 9423 aoe eee eee eee 9, 100 
Miltwati kee sul oo 2 5 le a oe ee 9, 400 
Minnéapolis#. 2a. 5s 2-6 een ae eee ee 9, 800 

The approximate percentage_of the total travel that 
was performed on the primary State highways by 
passenger cars was— 

Percent 

Buttslo. 252-8 S24 Oe ae eee eee ee ere 36. 4 
Milwaitkees see Se ete ee eer Bile (8) 
Minnea polish 22 sees peace eee teen eee Billa dl 

The number of persons per motor vehicle owned in 
these three cities also provides an interesting comparison 
with the first tabulation given above. There appears 
to be close correlation between these two figures in 
that the higher average annual travel was reported for 
the city that had the fewest number of persons per 
vehicle (Minneapolis). The figures are as follows: 

Persons per 
vehicle 

Buflalo. == oe. Sa ee ee ee ene 4.5 
Milwaukee see wee re eee eee 4, 2 
Minneapolis. Lee See ee eens 3.8 

It is also possible to compare percentages of travel 
performed on rural and urban roads by motor-vehicle 
owners in yarlous-sized cities of these States. The data 
are shown in table 23.° 

It will be observed that the groups of cities have been 
arranged in ascending order of population and that there 
is a general tendency for the percentage of total travel 
on rural roads to decrease as the size of city increases. 
While the trend is not constant, it is quite evident and 
discrepancies in most cases can be explained by virtue 
of the location of the respective cities and the peculari- 
ties of the highway systems serving the cities. 

TABLE 23.—Approximate percentage distribution of rural and 
urban travel by passenger-car owners of selected cities 

Percentage of 
travel on— 

: Popula- 
State City tion Total 

(1930) Rural | Urban 
roads | streets 

Hibbings= 2. eas eee 15, 666 
: Rath Rochesters<.35 3 a ease 20, 621 5 

Minnesota. --__-.-- SHS Clot aaa 21, 000 55 45 100 

ens See Se ae oes eS 20, 850 
Pe ee (Coloradoispringsaese se. see 33, 237 7 Colorado.......-. le ee ee 57008 fy 45 55 | 100 
New York. -..2--| All) “places from ) 15/000 sto lee ee 43 57 100 

75,000. 
Pathe FDulatin: Seed. c kee See 101, 463 |) : 

BEDE GS OE eee \Str Patil kc eee eee ee 271,606 |f 25 eo 
New York___..-- All places over 75,000 except |____.____- 38 62 100 

Butfalo and New York 
City. 

Colorado ss seeces Doenvere ese eee es 287, 861 28 72 100 
Minnesota_--...-- Niimneapolisee 82 ese ane eee 464, 356 27 73 100 
Wisconsingz-=se= Milwaukecs Jos. 2. 578, 249 30 65 100 
Nana fBuffalo___-__. BVO S a SAS oe ee 573, 076 30 70 100 

ow York--..-2--liNaw York City_....1...... 6, 930, 446 8 92} 100 

§ Data for Wisconsin are not available by individual cities except for Milwaukee. 

Similar studies have been made of the distribution of 
travel performed on the other highway systems of the 
States by cars owned in these cities. Characteristics 
similar to those observed in table 23 are plainly dis- 
cernible. 

Study of the travel in various cities indicates that but 
a small percentage of local travel in large cities comes 
from outside the city. This is shown in table 24. 
In each of these large cities well over 80 percent of the 
total travel on their streets is accounted for by vehicles 
owned in those cities. 

TABLE 24.—Approximate source of travel originating within the 
respective States and performed on the streets of selected cities 

Percentage of total State travel performed 
on the streets of— 

Travel originating in— 
. St. Paul New 

Denver See and | Buffalo}! York 
epouss im ulith City 

Percent | Percent | Percent | Percent | Percent 
Rural areasse-= a ee ees Oe eee 1 5 2 
Placesimmdon 2,50 aaa een een eee 3 2 1 1 () 
Places!2;600-1b3000 eae ane eee eee 4 2 3 3 3 
P18.ces!1'5:000275: 000 ee eee 1 1 (1) 6 1 
Places’ 75;000=400, 0000 eee eee 87 2 83 2 Ad 
Places 400;000=12000; 000 Saat ee ees ee es 92 9 82 (4) 
INGWoYOrk: City: ts: see Beater eee ae |e eek ol ees 1 93 

MW oyits Pen eee RS Oe i sR Re ee 100 100 100 100 100 

1 Less than 0.5 percent. 

BASIS FOR EQUITABLE HIGHWAY TAXATION NEEDED 

It appears logical to assume that when data from 
other States become available it will confirm the indi- 
cations of the present studies. In any event the data 
will make it possible to establish more definitely the 
factors controlling the source and distribution of travel 
within a State by its resident motor-vehicle owners. 

Equally interesting is the summary, shown in table 
25, of data for several cities arranged in descending 
order of percentage of population of the State. The 
relative contributions to travel and highway revenues 
are indicated for each city or group of cities. The 
column showing the percentage of total State popula- 
tion represented by each city or group has been in- 
cluded to emphasize the remarkably close correlation 
with columns 4 and 5. 

It will be seen that with the exception of a few 
cities, the trend of relative contribution to travel on 
the State highway system follows the population trend 
of the cities quite closely. The most pronounced 
difference is in the case of New York City where the 
picture is distorted because of the fact that so much 
of New Yorker’s travel outside New York City is on 
the highways of other States. Unless the New Yorker 
goes north along the Hudson River, he soon crosses 
the line into adjacent States. 

Correlation between population and fiscal contribu- 
tion by the residents of these cities to the State highway 
system is extremely close. This type of tabulation 
seems particularly valuable in setting forth the relation- 
ships between particular cities of population groups. 
Other bases than that of population might well have 
been selected, preferably motor-vehicle ownership dis- 
tribution, but the population base appears adequate for 
showing the existing relationships. 

These observations indicate that it may be possible 
to develop factors with respect to the influences of 
population, vehicle concentration, geographical loca- 
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tion, economic conditions, and extent of the highway 
system, on the basis of which reliable estimates may 
be made regularly as to the use to which the highway 
systems are being put. It is essential that such factors 
be developed if an equitable taxation system is not only 
to be established but also maintained. The data 
shown herewith indicate the relationships that appear 
to exist, the existing sources of data for establishing 
equitable tax systems, and the necessary factors that 
need to be developed. 

TaBLE 25.—Comparison of approximate contributions of residents 
of selected cities to the financial support of their State highway 
systems and the percentage of their travel occurring on those 
systems 

Peo Percent- | Percent- P nee 

total | S8e0f | ageot | total 
Per- | annual total total annual 
cent- erecael annual annual hi Bee 
age of On ee contribu-| State aces 
total iets tions to | travel by ons 

State City popu- oe a8 State | residents eldarite 
lation ae high- | of these | ‘Cr these 

in ferinee WES cities cities 
State erect paid by | that was ie rae 
in 1930 | Gente of | Tesidents | on State | (/0" Nae 

f these high- pen these | ° ities ways | on State 
cities eis ay highways 

| 

New York_.| New York_-__-_-_- Dob 12 Bia) 16 20 
Colorado__.| Denver_..._...._- 27.8 24 ok 36 32 
Wisconsin__}| Milwaukee__-__--_- 19.7 14 19 35 46 
ae ( inneapolis.----- 18.1 19 22 36 44 

IMMSSObAss|\ ob. ballon ease. = 
Mulnthoon see 14.6 10 15 32 40 

Cities 75,000- 9.1 13 12 48 22 
r ee 400,000. 

New York_- ities 15,000-| 8,0 14 u 54 24 

panne iGO ange BSS Colorado... Nise Sone \ 8. 1 8 52 33 
New: York_2} Buffalo__..._-:-__- 4.5 5 6 34 24 
Minnesota_-| Cities 15,000- 3.1 4 3 47 27 

75,000. 

It is probable that the relationships developed in the 
surveys in these four States have changed somewhat 
since the studies were made. It is believed, however, 
that these relationships have remained fairly constant, 
though total travel may vary considerably. Further 
research into the validity of the relationships discussed 
in this article may be an important step in the establish- 
ment of an equitable highway taxation program within 
any given State. 

Bearing in mind the various factors and data de- 
scribed above, and realizing that it might be possible 
to establish a highway development and finance pro- 
gram on the basis of adequate traffic, inventory, and 
financial-road-use surveys, it should be remembered 
that no equitable taxation system can be set up with 
only the factors discussed above as controls. The 
determination of an equitable basis of taxation for any 
purpose or for any group of the State involves a thor- 
ough study of many factors. 

It might be contended that, because the residents of 
a given city may account for 30 percent of the total 
travel on a given highway system, they should not con- 
tribute more than 30 percent of the funds necessary 
for the upkeep of that system. While this analysis 
points out the relationships that exist, it should not be 
inferred that these considerations alone are adequate 
for the establishment of a sound highway fiscal policy. 

Every unit of society within the State is benefited by 
the highway system in ways not satisfactorily measur- 
able by present methods. For example, the mainte- 
nance of good roads within a fertile agricultural area 
may make possible the marketing of crops and produce 
in urban centers that would not otherwise be readily 

accessible. Thus, land that might be utilized only as a 
subsistence producer because of inaccessibility of 
markets becomes a considerable wealth producer when 
those markets are made available. 

In a similar manner it 1s impossible to measure the 
value of the services that urban communities receive 
from roads serving them. While a city may, on the 
basis of road use alone, account for only 25 percent of 
the travel on the highway system, and may contribute 
35 percent of the funds used on that system, as yet no 
method has been devised to measure the benefits de- 
rived because the highway has made the city accessible. 

Several cities might be selected in the States studied 
where a good highway system has greatly facilitated the 
development of the city as a distributing cr marketing 
center. Highway systems have led to the dev elopment 
of new trading areas and have immeasurably benefited 
the cities or centers so affected. 

The value of streets within cities cannot be measured 
solely by the traffic using them. Even more than in 
the case of rural roads, they serve as a means of access 
to property, as essentials to adequate. fire protection, 
as aids to health and sanitation, as thoroughfares for 
utility services, and in very crowded areas as sources 
of light and air to the adjacent property. Conse- 
quently, it appears justifiable that a substantial 
percentage of urban street expenditures should be met 
out of property taxation. 

Road-use surveys provide a means of evaluating 
one of the most important factors in establishing the 
proper bases of rural and urban taxation for highway 
purposes. It would be highly desirable to establish 
additional means of evaluating other benefits received 
by virtue of the construction and maintenance of our 
present highway systems. Until satisfactory means 
can be developed, the most nearly equitable approach 
appears to be that which evaluates one of the most 
important single factors in determining the basis of 
highway finance—the actual use of the existing highway 
systems. 

CONCLUSIONS 

The data presented in this analysis summarize the 
available information on sources of vehicular travel in 
four States, make possible a few more or less general 
conclusions, and suggest the direction of further study 
necessary for the correct determination of a satisfactory 
highway financing program. 

1. Road-use surveys provide suitable and necessary 
information as to the source and distribution of travel 
on the highway systems of a State. 

2. The proportion of funds for highway purposes 
paid by rural and urban residents is not closely corre- 
lated with the distribution of population in such areas; 
the proportion of funds paid, however, is somewhat 
closely allied to vehicle ownership. 

3. In a comparison of the four States studied, there 
is a direct relationship between the density of registra- 
tion of motor vehicles, the volume of annual travel, 
and the average annual expenditures per mile of road. 

4. Little relation exists between the relative use of 
the respective highway systems by rural and urban 
residents and the contributions of those residents for 
the support of the highways. The closest relationships 
appear to exist between the use and financing of State 
primary highways. 

5. Use of the various road systems by urban residents 
appears to vary directly with the location and size of 
the incorporated place in which the travel originates. 
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a. Urban residents’ travel outside their cities of 
domicile is almost entirely on the State primary 
systems. 

b. The secondary and local rural road systems are 
largely used by those vehicle-owners resident on such 
routes. 

c. A very small percentage of the total traffic on 
city streets originates outside the city, though this 
percentage appears to increase as the size of the city 
decreases. 

d. The proportion of urban residents’ travel on the 
primary system decreases as the size of the place 
increases. 

6. The relation of travel distribution to the situs of 
motor-vehicle ownership and size of the places or 
residence of motor-vehicle owners is partially affected 
by factors of geographical location, condition of the 
highway system, economic conditions of the com- 
munity, etc., whose effects are as yet unmeasured. 

7. Until other factors can be ascertained the results 
of the road-use surveys provide the sole criterion upon 
which equitable and adequate highway finance pro- 
grams can be established. 

The questions propounded in the first part of this 
analysis cannot be entirely answered by road-use 

surveys, but much factual data can be obtained to 
provide a working basis for highway tax legislation until 
complete data are made available. 

BIBLIOGRAPHY ON HIGHWAY SAFETY NOW 
AVAILABLE 

A selective bibliography on highway safety has 
recently been published by the Bureau of Public Roads 
of the United States Department of Agriculture as 
Miscellaneous Publication No. 296. 

The bibliography includes references to books, 
articles printed in technical and other priodicals, and 
publications of societies. It covers the period from 
1928 through May 1937. Since 1928 traffic conditions 
have changed so rapidly that prior publications are 
chiefly of historical value. 

Librarians, students, and research workers will find 
this publication an important aid in locating published 
material on highway safety. 

Single copies of Miscellaneous Publication No. 296 
can be obtained, without charge, from the Division of 
Publications, United States Department of Agriculture, 
Washington, D. C. 
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